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Abstract

This study addresses the issue of teachers’ well-being in the context of lesson planning activities,
which are often characterized by professional isolation, workload overload, and limited use of
collaborative technologies. The objective of the research was to analyze how a collaborative lesson
planning groupware system impacts teachers’ perceived well-being, considering the domains of
affect, community, and work. A mixed-methods approach was adopted, grounded in the design
science research paradigm. The participants were 30 public school teachers from the state of
Pernambuco, Brazil, who interacted with a high-fidelity groupware prototype and completed a well-
being questionnaire based on the IEEE P7010-2020 standard, in addition to performing tasks using
the think-aloud protocol. The results indicate that the use of groupware elicited predominantly
positive affects, such as happiness and calmness, enhanced teachers’ sense of belonging to a
professional community, and increased perceptions of productivity and job satisfaction. Although
negative affects were identified, they were not predominant. The study concludes that collaborative
lesson planning supported by groupware can significantly contribute to teachers’ well-being by
reducing professional isolation, fostering collaboration, and optimizing pedagogical work processes.

Keywords: teacher well-being; collaborative lesson planning; educational technology; groupware;
basic education.

O impacto de um sistema de groupware para o planejamento de aulas no
bem-estar dos professores

Resumo

Esta pesquisa aborda a problemética do bem-estar docente diante das exigéncias do planejamento
pedagdgico, frequentemente marcado por isolamento, sobrecarga de trabalho e uso limitado de
tecnologias colaborativas. O objetivo do estudo foi analisar de que forma um sistema de groupware
para planejamento colaborativo de aulas impacta o bem-estar percebido de professores da educacéo
bésica, considerando os dominios de afeto, comunidade e trabalho. O método adotado foi de natureza
mista (qualitativa e quantitativa), fundamentado no paradigma da design science research.
Participaram 30 professores da rede publica do estado de Pernambuco, que interagiram com um
protétipo de groupware de planejamento de aulas e responderam a um questionario baseado no padrao
IEEE P7010-2020, além de realizarem tarefas com protocolo de pensamento em voz alta. Os
resultados indicam que o uso do groupware despertou predominantemente afetos positivos, como
felicidade e calma, fortaleceu o sentimento de pertencimento a comunidade docente e aumentou a
percepcdo de produtividade e satisfagdo no trabalho. Embora afetos negativos tenham sido
identificados, estes ndo se mostraram predominantes. Conclui-se que o planejamento colaborativo
apoiado por groupware pode contribuir significativamente para a promoc¢do do bem-estar docente, ao
reduzir o isolamento profissional, favorecer a colaboracdo e otimizar o tempo de trabalho,
destacando-se como uma alternativa promissora para praticas pedagodgicas mais saudaveis e
sustentaveis.

REIEC Afio 2025. 168 pp. 168-196
Numero especial 20 Aniversario.


mailto:lmq@cin.ufpe.br
mailto:ajp@cin.ufpe.br
mailto:rmas@cin.ufpe.br
mailto:asg@cin.ufpe.br

20 ANOS REVISTA ELECTRONICA DE INVESTIGACION

EN EDUCACION EN CIENCIAS
ISSN 1850-6666

NIECYT

UNICEN Numero especial - 20 Afios REIEC
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groupware; educacdo basica.

El impacto de un sistema de groupware para la planificacion de clases en el
bienestar de los docentes

Resumen

Esta investigacion aborda la problematica del bienestar docente frente a las exigencias del
planeamiento pedagdgico, caracterizado frecuentemente por el aislamiento profesional, la sobrecarga
laboral y el uso limitado de tecnologias colaborativas. El objetivo del estudio fue analizar como un
sistema de groupware para la planificacion colaborativa de clases impacta el bienestar percibido de
profesores de educacion bésica, considerando los dominios de afecto, comunidad y trabajo. Se adopt6
un enfoque metodolégico mixto (cualitativo y cuantitativo), basado en el paradigma de la design
science research. Participaron 30 docentes de escuelas publicas del estado de Pernambuco, Brasil,
quienes interactuaron con un prototipo de groupware y respondieron a un cuestionario fundamentado
en el estandar IEEE P7010-2020, ademas de realizar tareas con la técnica de pensamiento en voz alta.
Los resultados evidencian que el uso del groupware promovi6 principalmente emociones positivas,
como felicidad y calma, fortalecid el sentido de pertenencia a la comunidad docente y aumentd la
percepcion de productividad y satisfaccién laboral. Aunque se identificaron emociones negativas,
estas no fueron predominantes. Se concluye que la planificacion colaborativa mediada por groupware
contribuye de manera significativa al bienestar docente, al fomentar la colaboracion, reducir el
aislamiento profesional y mejorar la organizacién del trabajo pedagdgico.

Palabras clave: bienestar docente; planificacion colaborativa; tecnologias educativas; groupware;
educacion bésica.

L’impact d’un systéme de groupware pour la planification des cours sur le
bien-&tre des enseignants

Résumé

Cette recherche aborde la problématique du bien-étre des enseignants face aux exigences de la
planification pédagogique, souvent marquée par 1’isolement professionnel, la surcharge de travail et
I’utilisation limitée des technologies collaboratives. L’objectif de I’étude est d’analyser dans quelle
mesure un systéme de groupware destiné a la planification collaborative des cours influence le bien-
étre pergu des enseignants de 1’éducation de base, en considérant les domaines de I’affect, de la
communauté et du travail. La méthodologie adoptée repose sur une approche mixte (qualitative et
quantitative), ancrée dans le paradigme de la design science research. Trente enseignants de
I’enseignement public de I’Etat de Pernambuco, au Brésil, ont participé & I’étude en interagissant
avec un prototype de groupware de planification de cours, en répondant a un questionnaire basé sur
la norme IEEE P7010-2020 et en réalisant des taches selon le protocole de la pensée a voix haute.
Les résultats montrent que 1’utilisation du groupware a principalement suscité des affects positifs,
tels que le bonheur et le calme, renforcé le sentiment d’appartenance a une communauté enseignante
et accru la perception de productivité et de satisfaction au travail. Bien que des affects négatifs aient
été identifiés, ceux-ci ne se sont pas révélés prédominants. En conclusion, la planification
collaborative soutenue par un groupware contribue de maniére significative a la promotion du bien-
étre des enseignants, en réduisant 1’isolement professionnel, en favorisant la collaboration et en
optimisant le temps et 1’organisation du travail pédagogique.

Mots clés: bien-étre des enseignants; planification collaborative; technologies éducatives;
groupware; éducation de base.

REIEC Afio 2025. 169 pp. 168-196
Numero especial 20 Aniversario.



20 ANOS

R/z//5

NIECYT

UNICEN

REVISTA ELECTRONICA DE INVESTIGACION

EN EDUCACION EN CIENCIAS
ISSN 1850-6666

Nimero especial - 20 Afios REIEC

1. INTRODUCION

El Well-being has been the subject of studies for decades by
encompassing the components of affect and cognition
(Ostrom, 1969; Diener Et Al., 1999; Schiff Et Al., 2021) in
physical and digital environments. In the educational context,
the search for promoting subjective well-being in the
activities developed by teachers is a constant practice in
didactic and pedagogical studies and procedures (Hakami &
Hernandez-Leo, 2021; Olszewska, 2021; Saastamoinen Et
Al., 2022).

Subjective well-being is essential for human development
(Wagner et., al, 1999). The concept of well-being adopted in
this study is "The continuous and sustainable physical,
mental, and social flourishing of individuals, communities,
and populations where their economic needs are cared for
within a thriving ecological environment." (IEEE, 2020, p.
19).

The IEEE (2020), proposes well-being metrics to enable
designers to know how the products and services created can
impact well-being, based on a broad spectrum of measures,
which range from affect, collaboration, and work to
psychological well-being.

Wiese et al. (2019) argue that technology design and products
contribute to people's well-being. The contribution is in its
potential to create artifacts that can support activities that
improve the well-being of individuals, and not in its material
value. Duque et al. (2021) complement by arguing that design
can support or enable positive and meaningful activities for
people.

1.1. Educational Technologies

Creativity, digital literacy, collaboration, and communication
are some key 21st century skills needed for professionals to
succeed in their professional activities, but to do so one must
have time available to develop them (Lemke, 2002; Van Laar
etal., 2017; Chalkiadaki, 2018; Dishon; Gilead, 2021). These
skills can be developed and established from educational
teaching-learning planning.

The availability of Digital Information and Communication
Technologies in education has become fundamental in the
development of teachers' digital skills (Hokk& & Etelapelto,
2014). When adopted effectively, it provides an
intensification and improvement of planned pedagogical
practices (Oliveira; Moura; Sousa, 2015; Cardoso Almeida;
Silveira, 2021), as they can generate diverse teaching-
learning experiences. However, the use of TDIC in
classrooms is unique to each context of teachers, particularly
due to the teachers' TDIC training needs to master TDIC and
the low levels of collaboration between teachers (Gil-Flores;
Rodriguez-Santero; Torres-Gordillo, 2017; Powell; Bodur,
2019).

For this collaborative work context, groupware type tools are
recommended as an alternative for supporting group work.
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The proposal allows people to collaborate connected to
computer networks in order to perform tasks together toward
established goals, whether or not they are in geographically
distinct locations (Tarrag; Hoppen, 1999).

1.2. Purpose of the study

Over the years, the United Nations Educational, Scientific
and Cultural Organization (UNESCO) and many countries
have been motivated to contribute and knowledge about the
factors that influence the sharing of knowledge and digital
educational resources among teachers in basic education
(UNESCO, 2022; Dimitriadis Et Al., 2009; Silva Et Al.,
2016; Hitzschky, Castro Filho, Freire, 2020; Medeiros et al.,
2021). Based on the literature on collaborative lesson
planning and lesson planning tools, and a sequence of field
studies performed (previous sections), we propose a set of
design recommendations for groupware development that
support knowledge and resource sharing, educational and
participatory groupware design.

In the context of this research, we analyzed the domains of
affect and well-being for community and work. The literature
indicates that the sharing of knowledge and digital
educational resources among teachers cannot be fully
understood without considering these issues (Otto; Kerres,
2022).

This study seeks to assess the level of preceptors' perceived
well-being when using a groupware prototype that supports
knowledge sharing and educational resources.

Therefore, we asked whether well-being could be improved
by adopting CLP groupware. This considers that there are
limitations and challenges in the mediating systems of
collaborative classroom planning activities (Mor; Craft;
Hernandez-Leo, 2013; Eradze; Rodriguez-Triana; Laanpere,
2019; Queiros Et At., 2019; Zalavra Et Al., 2021). The
answer to this question may contribute to the literature in that
it will inform the level of well-being of these professionals
perceived in the groupware that supports their craft,
especially lesson planning activities. Therefore, well-being is
the primary construct. Thus, we formulated the following
research question: How can a collaborative lesson planning
groupware impact teacher well-being ?

To answer the main question, this study proposes to answer
the following research questions:

(i) What levels of affect are aroused in teachers, and how do
these affect correlate, particularly when doing collaborative
lesson planning activities in groupware?

(if) Which Community indicators have the most impact when
doing collaborative lesson planning activities in groupware?

(iii) Which Work indicators have the greatest impact when
performing collaborative lesson planning activities in a
groupware?
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The paper is organized as follows: in section 4.2, we describe
the methodological approach, data collection, and analysis
procedures. The main results are presented in Section 4.3,
where we highlight the evidence of the main findings.
Finally, in Section 4.4, we discuss the important results,
implications, and limitations of this study.

2. METODOLOGY

In this paper, we adopt a projective research paradigm
(Nelson; Stolterman, 2012), which allows us to advance
knowledge about the new desire for knowledge to be
designed by proposing transformations on an evolving
artificial artifact (Hevner; Chatterjee, 2010).

This research is qualitative and quantitative (Appolinario,
2016). We use quantitative data generated from the responses
of the survey applied to the participants. The qualitative data
was generated from thinking aloud when using groupware.

2.1. Participants

Thirty teachers participated in our investigation (see
Table 5), ten female (33.33%) and twenty male
(66.66%), distributed among fourteen municipalities in
the state of Pernambuco (Brazil). About four (13.33%)
of these teachers have up to 4 years of teaching
experience, and twenty-six are specialists (86.66%).

In the sampling process and test plan (Nielsen, 1994;
Goodman; Kuniavsky, 2012), inclusion criteria were

considered: a. being a school teacher in public
education; b. being willing to voluntarily participate in
the research; c. having a personal computer to access
the Internet and test the prototype via browser in the
Figma tool.

For the study, the following exclusion criteria were
defined: i. participants who did not want or refused to
sign the consent form; ii. respondents who deliberately
provided false answers or did not respond to more than
half of the survey items. We asked fellow researchers if
they knew any teachers who met the inclusion and
exclusion requirements in the sampling process.

The author researching asked other researchers for
indications of teachers who are included in the research
profile. They made inquiries via WhatsApp® messages.
They then asked their colleagues if they would like to
collaborate in the research. The recruited teachers teach
various subjects, such as mathematics, biology, physics,
physical education, geography, among others. The data
was collected between the months of January through
March 2022.

The demographics of the participants are below. Names
below are changed so that participants cannot be
recognized or identified.

Table 5 - Profiles of participating teachers

Participants Academic Education Teaching  Time |Age (years)
(years)
Participant 1 Experimental Sciences and Practices 0-3 18to 25
Participant 2 Informatics, Technical Base for Development of Computer Systems and |8-11 26 to 30
Networks

Participant 3 Math 11+ 56 to 60
Participant 4 Arts, Geography, History, Philosophy and Sociology 11+ 51to 55
Participant 5 Math and Physics 11+ 41to 45
Participant 6 Physical Education, Geography, History and Math 11+ 46 to 50
Participant 7 Physics and Math 11+ 36 to 40
Participant 8 Computing 8-11 41to 45
Participant 9 Math 4-7 18to 25
Participant 10 Math 8-11 31to 35
Participant 11 Math 0-3 26 to 30
Participant 12 History 11+ 56 to 60
Participant 13 Math 8-11 36 to 40
REIEC Ao 2025. 171 pp. 168-196

Numero especial 20 Aniversario.



R/z//5

20 ANOS

REVISTA ELECTRONICA DE INVESTIGACION
EN EDUCACION EN CIENCIAS

ISSN 1850-6666

NIECYT
UNICEN Numero especial - 20 Afios REIEC

Participant 14 Aurts, philosophy 11+ 41to 45
Participant 15 Research Methodology Applied to Projects, Socioemotional Education, [4-7 31t0 35

Learning Laboratories, Socioemotional Skills and preneurial Behavior;

Integrating Project (Computer Networks), Structured Network Project
Participant 16 Informatics, Logic and Computational Thinking I, 1l, and I1l; Database |4-7 31t0 35
Participant 17 Math and Scientific Research 4-7 26 to 30
Participant 18 Computing, Completion of Course Work and Scientific Research 8-11 41t0 45
Participant 19 Math 11+ 46 to 50
Participant 20 Physical 0-3 31to 35
Participant 21 Geography, History, Sociology 11+ 46 to 50
Participant 22 Portuguese Language, Multipurpose Teacher - Elementary School, |11+ 41to 45

Education of Young People and Adults (EJA)
Participant 23 Various disciplines in the field of graphic design and communication 4-7 31t0 35
Participant 24 Arts, Foreign Language, Portuguese Language and Philosophy 11+ 51to 55
Participant 25 Math 0-3 31t035
Participant 26 Computing 11+ 51to 55
Participant 27 Physical 4-7 31t0 35
Participant 28 Taxes and Tax Documents, Quality Management, Integrating Project 2, |4-7 31to 35

Elective, Production and Operations Management, Life Project.
Participant 29 Foreign language 4-7 31t0 35
Participant 30 Aurts, design and advertising 4-7 46 to 50

The measurements (section 4.2.2) were administered in
online sessions via Google Meet (£ 1 hour). The teachers
were asked to direct their answers to one of the online Google
forms (Appendix A). They agreed to the informed consent
form, which presented the research objectives, the
researchers, their rights, guarantees that they would not be
personally identified, and that participation could be stopped
at any time without penalty.

This study wused the IEEE standard P7010-2020
'Recommended Practice for Assessment on the Impact of
Autonomous and Intelligent Systems on Human Well-being',

developed by Olszewska (2020). We used a 37-item
questionnaire rated on a 5-point Likert scale (1. Totally
disagree, 2. Disagree, 3. Neither agree nor disagree, 4.
Agreed, 5. | totally agree) (Ibid.). It explored the three
domains of well-being: affect, community, and work
(APPENDIX A). The choice of domains was due to the strict
relationship with the objective of the study.

Participants reported their perceptions (Likert scale) about
well-being for the items (see Table 6) related to: affect,
community, and work.

Table 6 - Well-being domain: affects, community and work

Well-being Survey items. Using the prototype can: Variable
domain
Affect makes me feel happy FELI
makes me feel sad TRIS
makes me feel calm CALM
makes me feel stressed ESTR
REIEC Afio 2025. 172 pp. 168-196
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makes me feel frustrated FRUS
Community makes me feel like | belong to a community PECO
makes me feel that | am rejected by a community NPEC
increases the approximate total hours a month that | was involved in voluntary activities AHAV
makes me feel that if | were in trouble, | would have relatives or friends | can count on to help [AJUD
me whenever | need them
makes me feel that | can trust people CONF
makes me feel that | need to be careful in dealing with people CUID
Work increases my satisfaction with work SATR
decreases my satisfaction with work DSAT
makes me feel that my work life is interesting VIPI
makes me feel that my work life is uninteresting VIDE
makes me feel that my supervisors have respect for and care about my welfare SBE
makes me feel that | get help and support from my co-workers AJCO
enhances my work productivity PROD
increases my satisfaction with the balance between the time spent on the job and the time spent |EQTE
on other aspects of life
decreases my satisfaction with the balance between the time spent on the job and the time |[DEQT
spent on other aspects of life
increases my satisfaction with the opportunities for professional development and promotion |DEPR
in my current primary job

2.2. Procedures

The data collected was divided into two moments. First, the
teacher was asked to freely navigate and manipulate the
interface of the high-fidelity prototype. Next, the teachers
were invited to perform five (05) tasks (see Table 7), which
were defined as activities performed by the teachers.

These were: Search educational resources (Resource library),
Create and Co-create traditional and dynamic lesson plans
(Authoring tools), Reuse resources (Teacher community),
Knowledge management (Practices, notes, and Reflections),
Organization (Educational resources) and Time management
(Calendar). The tasks of the digital well-being and
attractiveness test are:

Table 7 - Task of the third assessment cycle

# Tasks

T1 Search, open, and save an environmental
sustainability lesson plan

T2 Create a traditional plan, with an image of Trees

REIEC Afio 2025.
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(illustrative figure)

T3 Create a dynamic plan with an image of Trees
(illustrative figure)

T4 In Repositories, find and open an environmental
sustainability educational resource

T5 Create a digital sheet and share with a teacher

During the test, participants were asked to think aloud
(Nielsen, 1994). Data was collected by recording the
computer screen and the participants’ audio. Each task was
completed when the participants considered that they had

completed it or reported that they were unable to perform the
task. No manual was made available for the participants to
perform the requested activities.

The variables for task analysis were: time spent per
participant to perform a task, the ratio between tasks
performed correctly by the total number of tasks suggested
for completion, the ratio between tasks performed correctly
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by the total time spent for completion, number of errors that
occurred until the user considers the task completed, requests
for help while performing the task, and total correct tasks.

In the second stage, the participants were asked to complete
a demographic and well-being questionnaire. At the end, the
teachers were able to make final comments on any aspects
that they felt were pertinent to the test (Oliveira, 2017).

2.3. Statistical analysis

An exploratory multivariate data analysis was performed
(Moita; Moita, 1998; Husson; L&; Pagés, 2011). The data
were tabulated and formatted in a spreadsheet editor, then
descriptive statistical analysis of the data was performed
using R software (TEAM, 2013).

We utilized the unsupervised linear principal component
analysis method (PCA) to reduce the dimensionality of an
input data set while ensuring that it preserved as much
information as possible (NIKETBORADE, DESHMUKH,
2014). The goal of the PCA is to minimize the dimensions of
the data set to obtain a set of principal components that
explain the most significant percentage of the variability in
the data (Abdi; Williams, 2010). Discriminant Analysis was
performed, as the name implies, to discriminate and classify
the participants into groups (Johnson; Wichern, 2007).

Hierarchical and non-hierarchical methods were adopted in
the analysis of the groups (Rencher, 1997). The classification
was obtained in order to make appropriate decisions and
analyses for each group. The formation of the clusters is
associated with metrics responsible for quantifying the
similarity or dissimilarity between the observations. For the
determination of the groups dendrograms were used
(Murtagh; Contreras, 2012).

Where, the Euclidean distance with Average method was
employed in the study, a measure of similarity between two
clusters, where the distance between the clusters is taken as
the average between two elements in each cluster.

In summary, the techniques utilized were (Moita; Moita,
1998; Gibbons; Chakraborti, 2014): Technique O:
Exploratory Analysis - Density, Correlation (to examine and
study the characteristics of a dataset before it is submitted to
an application); Technique 1. PCA (to analyze
interrelationships between a large number of variables);
Technique 2: Correspondence Analysis (to describe matrices
with a large volume of discrete data and without a clearly
defined a priori structure); Technique 3: Hierarchical
clustering (to find patterns in a dataset); Technique 4: Non-
hierarchical clustering - K-means method, Average (to group
individuals where the variables are independent); Technique
5: Discriminative analysis (to see if a set of independent
variables discriminates between groups); Technique 6: One-
way ANOVA - Kruskal-Wallis and Wilcoxon (to perform the
comparison of three or more groups in independent samples).

REIEC Afio 2025.
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The representation of the data will be presented in the next
section through the analysis of the tasks, by means of graphs,
and in some cases, analysis of well-being in relation to
teaching time and frequency of lesson planning.

3. RESULTS AND DISCUSSION
3.1. Task Analysis

The tests were conducted with 30 participants. The proposed
tasks were: (i) Search, open and save an Environmental
Sustainability Plan (search and organize in resource library).
(ii) Create and fill a traditional plan and add an image of trees
(authoring and co-creation tool). (iii) Create and fill in a
dynamic plan that will already have an image of trees
(authoring and co-creation tools). (iv) In repositories, find
and open an Environmental Sustainability Education
resource (reuse resource from teacher community). (v) Create
a digital sheet, fill it out and share it with another teacher
(knowledge management of practices, notes and reflections).
Initially, the tests were analyzed by an activity based on
effort, effectiveness, efficiency, errors, help, completion
evaluation and total correct tasks.

For activity (i) Research, open and save an Environmental
Sustainability Plan (see Figure 1), all 30 (100%) participants
completed the activity. Among them, there were 3 (10%)
requests for help and 6 (20%) deviations in the course of the
task. The average time to perform the task was 01 minute and
eighteen seconds. The minimum time was forty seconds and
the maximum time was two minutes and fifty seconds.

The participants demonstrated their perceptions of using
groupware to accomplish activity (i). It was emphasized that
the exchange of classroom experiences allows us to bring
innovation and enhance teaching and learning. In addition, it
was commented that the exchange between teachers is
valuable, even for the sense of knowing who is correctly
approaching a certain content.

From activity (i), it is possible to identify that the proposed
design serves the purpose of supporting teachers in carrying
out the activity. The availability of educational resources and
communication channels in groupware helps teachers realize
that they can help or be helped by the teacher community, in
addition to promoting increased job satisfaction. In this sense,
it is understood that the relationship built between teachers
can be presented as the construction of relationships of trust
and belonging to a community.

After carrying out the task, suggestions were made and errors
were identified in the prototype. It is worth highlighting the
suggestion that when creating a copy of the lesson plan, it is
worthwhile keeping a record of the author and who made
subsequent changes visible. As an action plan,
documentation of best practices in the use of groupware can
be proposed, which involves transparency among users and
descriptions of usage rights. The errors were related to the
lack of interface feedback to users, such as feedback that the
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lesson plan has been saved to their plans and that a plan has
actually been downloaded.
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Figure 1 - Environmental Sustainability lesson plan screen (high-fidelity prototype)

For activity (ii) Create and fill a traditional plan and add an
image of trees (see Figure 2), all 30 (100%) participants
completed the activity. Among them, there were 8 (26.7%)
requests for help and 8 (26.7%) deviations in the course of
the task. The average time to perform the task was two
minutes and fifteen seconds. The minimum time was forty-
eight seconds and the maximum time was five minutes and
forty-five seconds.

The proposed design for lesson plan creation allowed the
perception that they could perform the activity in a faster way
than usual - to quote one teacher, "any gain of time allows

REIEC Afio 2025.
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you to focus on other things, new methodologies and even
innovate in the classroom". The relationship between the
creation of the lesson plan and the skills and competencies of
the BNCC was indicated as relevant for planning. Resources
in the same lesson plan creation environment may indicate
reduced effort from external Internet searches.

Despite the completion of the activities, the participants
presented difficulties in performing the activity due to the
flow of screens and interaction with the prototype being
limited to clients and pre-built sequences.
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Figure 2- Traditional lesson plan creation screen (high-fidelity prototype)

For activity (iii) Create and fill in a dynamic plan (see Figure
3) that will already have an image of trees (authorship and
co-creation tools), the 30 (100%) participants completed the
activity. Among them, there were 14 (46.7%) requests for
help and 10 (33.3%) deviations in the course of the task. The
average time to perform the task was two minutes and 16
seconds. The minimum time was twenty-seven seconds and
the maximum time was five minutes and forty seconds.

The dynamic lesson plan creation feature has proven to be
suitable for the practice of collaborative lesson planning,
which can create unstructured plans, that is, it can be created
based on the teachers' own desires and needs. It can be seen
that the environment was recognized as a place for
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exchanging experiences and co-creation of resources. In
addition, the advantage that the dynamic plan could be shared
with students was highlighted. In other words, it would have
the function of a lesson plan and a resource. Such a practice
could minimize the time spent between having to create the
traditional lesson plan - which is mostly useful for the
school's legal compliance purposes - and reporting to the state
information system. The creation interface was received as a
novelty by the teachers. Therefore, interface elements that
explain certain functionalities were desirable. The results
may relate to feeling helped and supported by co-workers and
increased satisfaction with professional development
opportunities.
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Figure 3 - Dynamic lesson plan creation screen (high-fidelity prototype)

For activity (iv) in repositories, find and open an
Environmental Sustainability Education resource (see Figure
4), all 30 (100%) participants completed the activity. Among
them, there was 1 (3.3%) request for help and 3 (10%)
deviations in the course of the task. The average time to
perform the task was thirty-five seconds. The minimum time
was five seconds and the maximum time was four minutes
and twenty-six seconds.

Offering resources from different digital educational
repositories allows teachers to carry out their collaborative
lesson planning activities in groupware. The repository
feature was perceived as useful for use in contingency
situations. The use of offline resources was a desired feature.

REIEC Afio 2025.
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This desire must be associated with creative improvisations,
since it is often necessary to make adaptations to the
classroom.

Collaboration through open resources, enabling the reuse of
educational resources, can be a practice to connect with the
lack of time for lesson preparation. The availability of
resources from external sources in groupware allows teachers
scenarios for lesson preparation according to their
circumstances. A participant stressed the importance of being
able to exchange experiences, know-how planning is carried
out in other places and also being able to present how the user
of the groupware performs.
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Figure 4 - Resourcé rép S|tor|es screen (high- fldellty prototype). Source: The authors (2022)

Finally, for activity (v) Create a digital sheet, fill it out, and
share it with another teacher (see Figure 5), all 28 (93.3%)
participants completed the activity. Among them, there were
3 (10%) requests for help and 4 (13.3%) deviations in the

course of the task. The average time to perform the task was
1 minute and ten seconds. The minimum time was fourteen
seconds and the maximum time was three minutes and
twenty-two seconds.
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Figure 5 - Digital sheet screen - reflections from class 2 (high-fidelity prototype). Source: The authors (2022).

The manipulation of the digital sheet allowed the teachers to
relate the practice of recording physical artifacts to the
possibility of doing it via groupware. Teachers associated the
feature with date management activities, activity control, and
personal organization. This may have occurred because
metaphors were adopted from artifacts used in the daily life
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of teachers, such as notebooks, calendars (located on the
homepage), and file organizers.

3.2. Statistical Analysis
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3.2.1 Levels of Well-being Aroused in the Teacher:
correlations when performing a collaborative lesson
planning activity in groupware

In this section, the results of the well-being questionnaire are
presented from the manipulation of the class planning
groupware prototype. The results present the domains of
affect, community, and work. Besides the reaction in
teachers, there is the correlation of the variables for each
domain and the association of the collaborative lesson
planning activity in groupware.

3.2.2 Awakened Well-being
Correlations

Levels and Their

The analysis considers the affect domain of well-being in the
following: happy (FELI), calm (CALM), sadness (TRIS),
stress (ESTR) and frustration (FRUS). In hypothesis H2, the
analysis considers the indicators for community domain,
which are the following: PECO, NPEC, AHAV, AJUD,
CONF and CUID. For hypothesis H3, the analysis considers
the indicators for the work domain: SATR, DSAT, VIPI,
VIDE, SRBE, AJCO, PROD, EQTE, DEQT and DEPR.

Figure 6 illustrates how affects, perception of community,
and work are aroused for well-being when manipulating the
prototype collaborative lesson planning system. The 'X" axis

Affects
B FEL W TN TAE W ESTR W FRuE

w‘d

shows the values of the teachers' perceptions. The 'Y" axis
corresponds to the response of each participant.

It can be seen that happiness (FELI) was the most reported
affect for the teachers, with a mean equal to 4.60. The second
highest perception was calmness (CALM), with a mean equal
to 4.20. Therefore, the affects of happiness and calmness
represent the affections most aroused in teachers when
performing collaborative lesson planning activities in a
groupware.

It can be seen that the variable of sense of belonging to a
community (PECO) was the most highly perceived by
teachers, with a mean equal to 5.00. The second and third
variables that showed highest response were feelings of help
from friends or relatives (AJUD) and feelings of trust in
people in the community (CONF), both with mean scores of
4.00. The feeling that the participant would be rejected by a

community was (NPEC) (X = 1)X = 1} with a mean of
1.00. Therefore, the feeling of belonging to a community
represents the most perceived indicator for teachers when
performing collaborative lesson planning in a groupware

prototype.

Itis noticeable that the increase in work productivity (PROD)
was the teachers' highest perception, with a mean equal to
4.70. The second highest perception was that of increased job
satisfaction (SATR), with a mean equal to 4.67. Therefore,
perceptions of increased productivity and job satisfaction
represent the work indicators most aroused in teachers when
performing collaborative lesson planning activities in
groupware.
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Figure 6 - Perceived Affects of Well-Being
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Figure 7 presents the correlation matrix of the variables for
affect, community, and work domains of well-being. We can
observe positive correlations between the variables AHAV
and CONF. This allows us to understand that when planning
in groupware more teachers get involved in voluntary
activities (AHAV), proportionally increasing the feeling of
confidence (CONF). A similar correlation can be seen
between AJUD and CONF, which for teachers can be
established as a mutual relationship: the more that trust is
established (CONF), the more help is created (AJUD).
Negative correlations can be seen between CUID and AJUD,
which leads us to emphasize that when teachers are more
careful in dealing with people (CUID) they offer less help
(AJUD). The inverse is also valid.

It can be seen how positive and negative correlations can
occur. For example, there is a positive correlation between
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happy (FELI) and calm (CALM) affect, i.e., teachers who
planned in groupware felt happy and calm. There is a positive
correlation between sad affect (TRIS) and stressed affect
(STR) and frustrated affect (FRUS). Inversely, teachers did
not have negative feelings aroused when carrying out lesson
planning activities.

There is a strong correlation between feeling that their
supervisors respect and care about their well-being, (SRBE),
and feeling that they get help and support from co-workers
(AJCO) This allows us to understand that when planning in
groupware, the more teachers perceive that their supervisors
care about their well-being and respect them, the feeling of
support from co-workers increases It is noticeable that there
is a strong correlation between the SRBE and AJCO variables
and the VIPE variable, showing a feeling of interest in
professional life for teachers.
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Figure 7 - Correlation matrix of Community, Affects, and Work

There is a strong correlation between feeling that work life is
uninteresting (VIDE) and decreasing satisfaction with the
balance between time spent at work and time spent in other
dimensions of life (DEQT). This shows us that when
planning in groupware, the more teachers balance between
time spent at work and time spent on other aspects of life, the
greater the perception that work life is uninteresting.

REIEC Afio 2025.
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There is a strong correlation between feeling that professional
life is interesting (VIPI) and increased satisfaction with
professional development and promotion opportunities in the
current main job (DEPR). This allows us to understand that
when planning in groupware teachers perceive that the
greater the feeling that professional life is interesting, there is
a proportional increase in satisfaction with professional
development opportunities and promotion in the current main
job.
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There is a strong correlation between the increase in job
satisfaction (SATR) and the increase in satisfaction with the
balance between time spent at work and time spent on other
aspects of life (EQTE); which allows us to understand that
when planning in groupware teachers perceive that the
greater the satisfaction with work, there is a proportional
increase in the satisfaction with the balance between the time
spent at work and the time spent on other aspects of life.

When asked about their teaching experience, the teachers in
the sample have zero to more than eleven years of experience,
distributed as: between zero and three years (13.3%), four and
seven years (30%), between eight and eleven years (16.7%),
and more than eleven years (40%).

In figure 8, all intervals of teaching time can be seen (TEDO).
The distributions of density cursors of negative affects (TRIS,
FRUS and ESTR) have a value close to 1. Therefore, when
performing collaborative lesson planning activities, no
negative affect is perceived in any range of teaching time.
The positive affections (FELI and CALM) have dispersed
density between values 3 and 5 for all ranges, with the range
of teachers with more than eleven years of experience
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standing out, where it is possible to observe that there is a
higher concentration in the value close to five.

The distributions of density in the work domain (VIDE,
DSAT and DEQT) have a proportion close to the value 1.
Therefore, when doing the collaborative lesson planning
activities, there is no perceived decrease in satisfaction, no
feeling that work life is uninteresting, and no decrease in
satisfaction with the balance between time spent at work and
time spent on other aspects of life for any range of time spent
teaching. The indicators SATR, VIPI, SRBE, AJCO, PROD,
EQTE and DEPR have dispersed density between values 3
and 5 for all ranges, highlighting the range of teachers with
more than eleven years of experience, where it is possible to
observe that there is a higher concentration in the value close
to five.

In the distributions of the density cursors of the NPEC
indicator, the work domain has a proportion close to the value
1. Therefore, when carrying out collaborative lesson planning
activities, it is not rejected by a community. The indicators
CONF, AJUD and AHAV have dispersed density between
values 3 and 5 for all ranges.
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Figure 8 - Density curves between affects and teaching time

In figure 9, it can be seen that density distributions were
noticed among teachers who plan daily (10%) and weekly
(66.7%) and bimonthly (16.7%). The teachers who plan
semiannually and annually correspond to three point three
percent (3.3%) each.

The distributions of densities of affections (TRIS, FRUS and
ESTR), of community (NPEC and CUID) daily and
bimonthly, and of work VIDE, EQTE and DSAT have a
proportion close to the value 1 (Figure 9).

REIEC Afio 2025.
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In the affect domain, no negative affect is perceived in
teachers who perform the planning activities daily, weekly,
and bimonthly. For the group that plans lessons daily, normal
curves can be observed, except for the feeling of calm
(CALM), where the curve is dispersed. The positive
affections (FELI and CALM) have densities between the
values of 3 and 5 for all ranges, highlighting that there is no
distribution for teachers who plan semiannually and annually,
which may indicate that among the observed sample, teachers
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neither agree nor disagree, agree and totally agree that
performing the collaborative lesson planning activities in
groupware could have positive feelings.

In the community domain, the indicators CONF, AJUD, and
AHAYV have densities between values 3 and 5 for the whole
group that conducts weekly lesson planning, which may
indicate that groupware can promote the perception of trust,

helpfulness, and volunteer work. The teachers did not
completely agree that using groupware made them feel
rejected by a community.

In the community domain, the other indicators have densities
between values 3 and 5 for all ranges, except for teachers who
plan semi-annually and annually.

Srwaly Cimordk Dol
i i
& oy
it St
.r||“'.'-. il 2‘ .
. Ao _a i
. AR oM
Annualy Bimanthly Dally = T F Y
= T E = e
P A e - - il - .
. S — = .
TRHEE - .i"r/\“. 1 - _.__/\H:‘_ i A " e :
PR - o~ e
EQTE - T e
o 72— A - -
1
= = 1Y
. —— "\_\ A
] A - = 1
@ AICO- el e |
o ! ;
[] Egmlannualy Wiaaky Domadn o ik
._"_?_ . q _-IM'\_ wan v lurllu.ru-l ===
{ L A
TIE "II By i, il .."\\:-.
SRHE - F F ™
= —3 AL oA
- - - Ry -
e A " v
FOTE - o -
e - _ A i
=T - 1
: v R S —
o J‘L :
- I
n | 5 JJ-\. ."'\-..\_
Drman ol Wark i
. L0

Figure 9 - Smoothed density curves between affect and planning frequency

3.2.3. Principal Component Analysis

Based on the results of the principal component analysis
technique, the first two principal components (PCs)
explained 77.14% of the dispersion of the original data,
regarding the positive and negative affects perceived by
teachers when performing collaborative lesson planning
activity in a groupware. Among them, PC1 is responsible for
54.16% and PC2 is responsible for 22.98% of the original
data dispersion (see Figure 10).

The research participants are dispersed across the
components (PC1 and PC2). PC1 can be described as being
sensitive to negative feelings (TRIS, ESTR and FRUS) and
to positive feelings (FELI, CALM). PC2, on the other hand,
can be described as being sensitive to negative feelings.
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In the same way, the components were related to the
community. We can see that the technique (PCA) returned an
explanation for 61.4% of the data dispersion. In PC1 it
represents 37.32% and PC2 represents 23.72% (see Figure
10). Scattered across the components, all community-related
variables are arranged in the negative quadrants for PC1; the
same can be observed for the variables (NPEC and CUID) for
PC2. The variables (AJUD, CONF, AHAV and PECO), on
the other hand, are arranged in the positive quadrant for PC2.

For the labor-related components, the (PCA) technique
returned results for 60.25% (PC1 = 41.73% and PC2 =
18.52%) (see Figure 12). Scattered across the components,
the variables (VIPI, DEPR, SRBE and AJCO) contribute
positively to both PC1 and PC2. The variables (DEQT and
VIDE) contribute positively to PC2 but contribute negatively
to PC1. Similar but opposite behavior can be seen for the
variables (DSAT, PROD, EQTE, and SATR) that contribute
positively to PC1, but negatively to PC2.
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Figure 10 - Affects - scores and factor loadings of the affects for components PC1 and PC2
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Figure 11 - Community - scores and factor loadings for components PC1 and PC2
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Figure 12 - Work - scores and factor loadings for components PC1 and PC2

It can be understood that the affects of happiness and calm
are the ones with positive modules among the perceptions of
all affects. However, the higher the value of the modulus, the
greater the influence on the component. We can see that
component (PC1) is most influenced by the variables TRIS,
ESTR and FRUS. Therefore, when teachers perform a
collaborative lesson planning activity in groupware, negative
affects have the most influence when it comes to well-being
in collaborative lesson planning.

The results of the community-related PCs allow us to
interpret that, for example, the greater the feeling of rejection
by the community (NPEC) and of feeling that you need to be
careful when dealing with people (CUID), the lower the value
of this component when related to the other variables.

Regarding work-related PCs, they allow us to compare the
influence of the variables perceived as satisfaction with work
(SATR), decreased satisfaction with work (DSAT), increased
productivity at work (PROD), and increased satisfaction with
the balance between time spent at work and time spent on
other aspects of life (EQTE) with the other variables. The
lower the PC1 values, the higher the perceptions of the other
variables, and vice-versa.
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3.2.4 Correspondence Analysis

Based on the results of the correspondence analysis (CA)
technique, the two dimensions (Dim) of CPs explain 52.23%
of the original variability in the data, concerning the positive
and negatives affect aroused in teachers when performing
collaborative lesson planning activities in a groupware. Here,
Dim 1 accounted for 31.74% and Dim 2 accounted for
20.49% of the variations in the data. For the community
domain, the first five dimensions of PCs explain 52.898% and
for the work domain, the first three dimensions of PCs
explain 50.602% of the original variability of the data

All events are located in the first quadrant, as all values are
positive values (See Figure 14). The negative affects of stress
and frustration have high proximity, considered mutually
equivalent, with values of 0.933 in Dim 1 and 0.751 in Dim
2, respectively. The positive affects that arouse calm and
happiness are located independently. Sadness shows itself in
Dim 1 and closes to zero in Dim 2, i.e., teachers consider that
lesson planning supported by groupware does not arouse the
feeling of sadness. The three negative affects display a result
close to 1 in the first dimension. There is also the feeling of
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help (AJUD) from the community domain, with values of
0.716 in Dim and Dim 2. The perception that makes one feel
that professional life is interesting (VIPI) and makes one feel
that professional life is uninteresting (VIDE) display high
proximity, considered mutually equivalent, with values of

0.603 in Dim 1 and 0.09 in Dim 2, respectively. The increase
et
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in productivity at work (PROD) is similar to the decrease in
satisfaction with the balance between time spent at work and
time spent in other aspects of life (DEQT). Decreased job
satisfaction (DSAT) has values close to zero in the first two
dimensions.
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Figure 13 - Contributions of the variables to the formation of the dimensions

3.2.5 Hierarchical and Non-hierarchical Grouping

A hierarchical clustering was created using Euclidean
distance and the Average clustering method for the variables
related to similarity of affect, community, and work. For
affects, there is the formation of 6 clusters (cluster 1 = 1,
cluster 2 = 1, cluster 3 = 1, cluster 4 = 1, cluster 5 = 18 e
cluster 6 = 8). For communities, there is the formation of 5
clusters (cluster 1 = 1, cluster 2 = 2, cluster 3 = 4, cluster 4 =
18 and cluster 5 = 5). Finally, for work the formation of 7
clusters is indicated (cluster 1 = 1, cluster 2 = 1, cluster 3 =
1, cluster 4 = 1, cluster 5 = 1, cluster 6 = 19 and, cluster 7 =
6). The results presented in the dendrogram regarding
similarity allow us to observe the individuals in their
receptive clusters according to the observed variables (see
Figure 15).

In the affect domain, the individuals in cluster 5, which has
the largest number of individuals (=18), show similarities
regarding positive feelings and negative feelings. There are
similarities between feeling happy and calm and between not
feeling sad, stressed and frustrated. This must have occurred
because, in feeling happy and calm, doing activities in
groupware can help them in their collaborative lesson
planning activities. That is, it would meet their needs and not
promote negative feelings. Cluster 6 is formed by participants
who show similarity between agreeing to feel happy and
agreeing, and neither agreeing nor disagreeing, about feeling
calm.
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In the community domain, individuals in cluster 4, which has
a greater number of individuals (=18), present similarities in
relation to the perception of feeling that they belong to a
community (PECO), disagreeing that they felt rejected by a
community (NPEC) and feeling that if were in trouble, they
would have friends or relatives they could count on to help
whenever they needed them (AJUD). The 5 individuals in
cluster 5, as well as in cluster 4, show similarities of the same
variables, but with all responses completely agreeing for
PECO and AJUD and completely disagreeing for NPEC. The
4 individuals in cluster 3 show similarities only in the
perception of feeling that they belong to a community
(PECO).

In the work domain, individuals in cluster 6, which has the
highest number of individuals (=19), show similarities in
terms of the perception of increased job satisfaction (SATR),
feeling that professional life is interesting (\VVIPI), getting help
and support from co-workers (AJCO), increased productivity
at work (PROD) and increased satisfaction with balancing
time spent at work and time spent in other aspects of life
(EQTE); The 6 individuals in cluster 7 show similarities for
the variables SATR and VIPI in agreeing (Likert = 4). There
is a relationship between completely disagreeing that it
decreases job satisfaction (DSAT), that it makes one feel that
professional life is uninteresting (VIDE) and that satisfaction
decreases with the balance between time spent at work and
time spent on other aspects of life (DEQT). This must have
occurred because, when carrying out collaborative lesson
planning activities in a groupware, they realized that there
could be an increase in job satisfaction, an interesting
professional life, help from colleagues and an increase in
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productivity. That is, the denial of these perceptions would
not be perceived.
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Figure 14 - Dendrogram of the affects of participants by the Average method
In Figures 15, 16 and 17, the principal components technique graph make it possible to identify groups of individuals with
was used (k-means). The method uses the first two intersecting similarities. The method's algorithm allows the
dimensions to generate a two-dimensional graph. As the visualization of 6 clusters for affect, 5 clusters for the
resulting dimensions are linear combinations of the variables community domain, and 7 clusters for the work domain.

of affect, community and work, the clusters formed in each
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Figure 15 - Clusters generated by the variables of affect
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Figure 17 - Clusters generated by the variables of work

In affects, the individuals in clusters 5 and 6 differ from those
in clusters 1, 2, 3 and 4. This may have occurred because the
variability of perceptions of affect occurred as follows: P6
felt indifferent to all affects, P12 felt happy, calm and sad
proportionally, and P15 disagrees that he felt stressed and
frustrated. In the domain Individuals in clusters 3, 6 and 7,
there is a contrast with other clusters.

REIEC Afio 2025.
Numero especial 20 Aniversario.

3,2.4 Discriminant Analysis and ANOVA

In figure 31, the discriminant function analysis was used to
observe discrimination assigned to the groups for affects,
community, and work. The plotted points are the elements
rewritten as a function of their linear combinations. A rate of
96.6%, 100% and 96% was obtained for the accuracy of data
discrimination, respectively. When we analyze the
positioning of the groups, it is confirmed that the proposed
group formation has high accuracy rates.
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Figure 18 - Discriminant analysis of affect, community, and work

When analyzing the group formations, we observed that the
groups were well-defined in all three domains. In community,
group 1 and group 5 show closeness to each other. In affect,
there is a proximity between groups 2 and 6. Finally, there is
the proximity between groups 1 and 2.

A Wilcoxon post-test was carried out to test whether the
medians of the samples are equal in cases where the

normality assumption is not satisfied or when it is not
possible to check this assumption. Different letters indicate
that the groups differ from each other at a level of 5% by the
Wilcoxon post-test, given that the Kruskal-Wallis test was
significant. The Kruskal-Wallis test was significant (see
Tables 8, 9 and 10).

Table 8 - Wilcoxon post-test - Affects

Cluster FELI TRIS CALM ESTR FRUS

1 3,88° 1,12% 3,50? 1,007 1,007

2 5,00 1,00 4,72> 1,00° 1,00

3 3,00? 3,00 3,00% 3,00 3,00°

4 5,00% 5,00 5,00% 1,00% 1,00%

5 4,00 1,00% 4,00 2,00 2,00

6 5,00% 1,00% 1,00%® 1,00% 1,00%
REIEC Ano 2025. 188 pp. 168-196
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Table 9 - Wilcoxon post-test - Community
Cluster PECO NPEC AHAV AJUD CONF CUID
1 3,002 1,50% 3,00 2,50 2,75 2,00
2 4,89° 1,112 4,44 4,78° 4,33 1,44
3 5,00% 1,00 3,75 3,123¢ 4,00 3,75
4 5,00° 3,50% 4,00 3,50° 4,50 5,00
5 4,86 1,00% 2,14 2,14%¢ 3,29 1,71
Table 10 - Wilcoxon post-test - Work

Cluster SATR DSAT VIPI VIDE SRBE AJCO PROD EQTE DEQT DEPR
1 5,00 1,00 1,00 1,00 1,00 1,00? 5,00 5,00 1,00 1,00?
2 4,88 1,062 4,88° 1,002 4,44° 4,94° 5,00° 4,75 1,062 4,94°
3 4,00 1,00° 4,00® 1,00% 3,33%® 3,832 4,17%® 3,83 1,00% 3,33%®
4 4,00 1,00%® 4,00 4,00 3,00%® 3,00 4,00® 4,00 4,00 4,002
5 5,00 5,00% 5,00% 1,00° 3,00% 3,002 5,002 5,00 1,00° 5,002
6 4,00 1,00% 4,00% 1,00% 1,00% 1,00 3,00 3,00 2,00 3,00
7 5,00 1,00% 4,50 1,00% 2,75%® 3,752 4,75% 5,00 1,25%® 3,50°

4. CONCLUSIONS

To conclude, this study shows that conducting collaborative
lesson planning activities on a lesson planning groupware
prototype designed from participatory design with basic
education (K-12) teachers is a perceived approach, as it
enables the design of meaningful artificial artifacts for
teachers. The teachers felt happy and calm when performing
activities. However, negative affects have a greater
influence when it comes to well-being in collaborative
lesson planning. In other words, negative feelings are
relevant facts for using a groupware.

We believe that these results are related to the work of
teachers, as they work under visible stressful conditions
(Bakkenes Et Al., 1999; Vangrieken Et Al., 2015), and
isolation in lesson planning activities (Patton; Parker, 2017;
Rossitto, 2018). When doing collaborative lesson planning
activities on groupware they realized that they felt they
belonged to a community and could be helped by it, and that
they did not feel rejected by the community of teachers.
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This study has some limitations, related to the number of
participants. The sample for future work could be larger. A
future study can be conducted in a real work context. The
study, in real working conditions and followed for a longer
period, can help us to better understand how each feature
(design recommendation) of a groupware can contribute to
the well-being of teachers. Therefore, it is suggested that
further studies examine the affects of perceptions of
improvement in collaborative lesson planning practice for
groupware.
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