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RESUMO

As percegfes dos alunos face a aprendizagem remota referem aspetos negativos relacionados com o suporte insuficiente
dos professores ou a falta de motivacéo. Porém, a aplicagdo do modelo Flipped Classroom (MFC) apresenta efeitos positivos
nos resultados de aprendizagem cognitiva, nos niveis de motivagéo, satisfacdo e autonomia dos alunos. Este estudo teve
como objetivo analisar as percegdes dos alunos do ensino secundario portugués acerca da experiéncia de aprendizagem no
MFC, em contexto online, e relaciona-las com indicadores da experiéncia de aprendizagem. Utilizou-se uma abordagem de
métodos mistos com recurso a um questionario e a entrevistas grupais que possibilitaram uma maior compreensédo da
influéncia das caracteristicas do modelo na experiéncia de aprendizagem dos alunos. Os resultados mostraram que a
caracteristica do MFC mais valorizada foi o envolvimento dos alunos no processo de construgdo de conhecimentos.
Revelaram uma correlacéo positiva entre as caracteristicas do modelo e os indicadores da experiéncia de aprendizagem e
destacaram o papel do professor na estratégia motivacional da promocéo da autonomia. Concluiu-se que quando existe um
design estratégico dos contetidos suportado pelas interagdes com os pares e pelo feedback do professor, a implementagéo
online do MFC cumpre as “necessidades” motivacionais dos alunos para se envolverem na aprendizagem.

ABSTRACT

The students’ perceptions on remote learning mention negative aspects related to insufficient support from teachers or lack of
motivation. However, the application of the Flipped Classroom model (FCM) shows positive effects on cognitive learning
outcomes and on students’ levels of motivation, satisfaction, and autonomy. This study aimed to analyse the perceptions of
Portuguese secondary school students about the learning experience in the FCM in an online context and relate them to the
learning experience indicators. A mixed-methods approach was used, using an online questionnaire and group interviews to
further understand the influence of the model’s characteristics on the students’ learning experience. The results showed that
the most valued feature of the FCM was student involvement in the knowledge construction process. They revealed a positive
correlation between model characteristics and learning experience indicators and they also highlighted the teacher’s role in
the motivational strategy for autonomy promotion. It was concluded that when there is a strategic design of content supported
by interactions with peers and teacher feedback, the online implementation of FCM meets the students’ motivational “needs”
to engage in learning.

PALAVRAS CHAVE - KEYWORDS
aprendizagem ativa; aprendizagem online; educacdo baseada em competéncias; modelos pedagdgicos; curriculo
activity learning; online learning; competency-based education; pedagogical models; curriculum
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1. Introducéo

A aprendizagem remota, durante a pandemia, foi uma atividade amplamente
transformadora em termos de aperfeicoamento de competéncias para os envolvidos, dado
gue exigiu novas habilidades para ensinar e aprender eficazmente neste contexto (Harris,
2021).

Estudos que analisaram as perce¢Bes dos alunos face a aprendizagem remota
apontam, como aspetos negativos, os problemas tecnolégicos e conectividade, suporte
insuficiente de professores e colegas, distracOes, sobrecarga de trabalhos, falta de
motivacado e problemas de equilibrio entre vida e educacdo (Magableh & Alia, 2021).

Porém, ultrapassados os problemas da equidade no acesso, a flexibilidade em relagéo
a carga de trabalho e a possibilidade de os alunos tomarem decisdes sobre a sua
aprendizagem sao das principais vantagens educativas da aprendizagem suportada pela
tecnologia (Fuchs, 2021). Acresce ainda o seu potencial para incentivar uma aprendizagem
mais profunda, individualizada e centrada no aluno (Tang et al., 2020).

Nesse sentido, percebe-se a ampla ado¢do do modelo Flipped Classroom (MFC),
apresentando-se como um modelo de aprendizagem hibrida que responde a procura por
ambientes de aprendizagem aprimorados pela tecnologia e centrados no aluno (Lai et al.,
2021). Proposto por Bergmann e Sams (2012), o MFC inverte a l6gica das atividades de
aprendizagem, permitindo aos professores deslocar conhecimentos factuais para
ambientes virtuais, rentabilizando o tempo de aula para atividades de consolidagdo que
promovam a interacdo e suporte dos pares e professor. Dada a sua versatilidade, o MFC
tem sido usado como veiculo para a digitalizacdo da educacgédo (Weil3 & Friege, 2021),
existindo evidéncia do seu sucesso pedagégico na aprendizagem online, pois promove
interacdes produtivas dos alunos com o contetdo e com os pares suportadas pelo feedback
intencional e continuo do professor (Ribeirinha & Silva, 2021).

Independentemente do formato, a implementacdo bem-sucedida do MFC, segundo a
Flipped Learning Network (FNL, 2014), deve atender a quatro pilares definidos pela sigla F-
L-I-P. A letra F (Flexible environment) refere-se a flexibilizagdo da sequéncia de
aprendizagem, com a utilizagcdo de materiais diversos. O que permite aos alunos uma
interagdo com o conteddo ao seu proprio ritmo e revisitar conceitos para aprofundar o seu
entendimento. Ao reconhecer aimportancia do aluno na sua prépria realizacéo educacional,
confiando na sua capacidade de trabalhar autonomamente e na sua contribuicdo para a
aprendizagem do grupo, o modelo reconfigura a aprendizagem, o que traduz a Learning
culture (L). A criacao ou curadoria de contetdos relevantes para apoiar a aprendizagem
dos alunos constitui o Intentional Content (I). Ao integrar a tecnologia, o professor pode
projetar e entregar conteldo multimodal criando oportunidades para os alunos praticarem,
interagirem e receberem/fornecer feedback. Neste contexto, o professor € um Professional
Educator (P), com capacidades de criar um ambiente de aprendizagem flexivel, conduzir
regularmente avaliacdes formativas, fornecer feedback e refletir sobre a sua prética de
modo a melhora-la.

A investigacdo sobre o MFC mostra que este melhora os resultados de aprendizagem
cognitiva e os niveis de motivagdo dos alunos (Kostaris et al., 2017). Permite mais
interacdes dos alunos com os seus pares e professor (Bergmann & Sams, 2012), melhora
a autonomia do aluno (Kim et al., 2014), potencia o trabalho em grupo e a colaboracao (Lo
& Hew, 2017) e tem potencial para aumentar o envolvimento do aluno (Bond, 2020).
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Apesar da sua popularidade, a eficacia do MFC permanece discutivel (Weil3 & Friege,
2021). Uma meta analise, baseada em 114 estudos, mostrou que, quando comparado com
0 ensino tradicional, o MFC permite a melhoria dos resultados escolares (Van Alten et al.,
2019). Porém, os autores destacam a necessidade de melhoria do design das propostas a
implementar para potenciar a satisfacdo dos alunos com o modelo. Outra revisdo de 107
estudos no ensino K-12, indicou que, em 93% dos estudos analisados, o MFC influenciou
positivamente a colaboragdo e aprendizagem entre pares, satisfacdo, participacdo e a
melhoria das relacées aluno-professor. Contudo, 50% dos estudos mostrou aspetos
negativos, sendo os mais citados tarefas incompletas, frustracdo, falta de vontade e
confusdo (Bond, 2020). Nesse sentido, a autora sugere mais investigacdes para
compreender exatamente como o0 MFC melhora a experiéncia educacional do aluno.

O potencial impacto negativo da implementacédo do MFC na aprendizagem dos alunos
pode relacionar-se com o apelo que o modelo faz as capacidades autorreguladas de
aprendizagem dos alunos (Lai & Hwang, 2016). Nesse sentido, quando néo existe a devida
orientacdo do professor na realizagdo do trabalho autbnomo exigido na componente pré-
aula, os alunos podem exibir comportamentos pouco autorregulados e agir com pouca
responsabilidade, ndo cumprindo o trabalho auténomo. Noutros casos, devido ao esforco
gue os alunos despendem na realizagdo do trabalho autbnomo, sentem-se insatisfeitos com
o modelo (Sun et al., 2016), o que podera afetar a sua aprendizagem. Pelo que, se torna
essencial na implementagcdo do MFC a postura do professor, este deve ser capaz de
acolher os sentimentos e agfes dos seus alunos e apoiar o seu desenvolvimento
motivacional e a capacidade para se autorregularem (Reeve, 2009) para, assim, promover
o trabalho autonomo.

De acordo com a Teoria da Autodeterminagéo (TAD) (Ryan & Deci, 2000), os alunos
gue se autopercecionam como autdbnomos nas suas interacfes escolares apresentam
resultados positivos em relagdo & motivagéo, apresentando motivacao intrinseca, percecéo
de competéncia, pertencimento, curiosidade e internalizacdo de valores. Segundo esta
teoria existem trés dimensodes relacionadas com as “necessidades” internas dos alunos e
gue podem afetar as suas experiéncias de aprendizagem: competéncia, relacionamento e
autonomia. A competéncia associa-se a necessidade dos alunos se sentirem capazes de
se envolver com sucesso na aprendizagem. A autonomia com a necessidade de se
envolverem nas tarefas de forma auténoma dentro de um contexto que lhes é relevante. O
relacionamento com a necessidade de estarem envolvidos em tarefas que permitam a
colaboracédo e comunicagédo com colegas.

Assim, no MFC, as interagcdes professor/aluno, aluno/aluno e a interatividade
proporcionada pelos materiais disponibilizados, sdo praticas com potencial para motivar o
aluno e, consequentemente, desenvolver a autonomia. Concorre para esse proposito
atividades de aprendizagem que possibilitam envolvimento pessoal, baixa presséo e alta
flexibilidade de execucéo e percecéo de escolha (Reeve, 2009). Nesse sentido, o potencial
pedagdgico do MFC, de acordo com a TAD, depende de como as caracteristicas de
implementacdo do modelo constroem o nivel de satisfagdo dos alunos com o seu processo
de aprendizagem e atendem as suas necessidades motivacionais. Nessa construcao, as
orientacdes do professor e as suas convic¢des pedagogicas face ao MFC (Bergmann &
Sams, 2012) podem desempenhar um papel crucial. Por exemplo, instruir os alunos sobre
os beneficios do MFC pode aumentar a motivacéo para a realizacao do trabalho autbnomo,
enquanto uma repeticdo precisa dos contetdos disponibilizados nos videos pode diminuir
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a motivagdo para realiza-lo. Deste modo, o sucesso do MFC pode depender de quéo
motivados os alunos estdo para estudar autonomamente (Van Alten et al., 2019).

Atendendo as sugestbes dos estudos invocados e face a uma compreensao limitada
sobre como as caracteristicas de implementacdo do MFC cumprem as “necessidades”
motivacionais dos alunos para se envolverem na aprendizagem (Sergis et al., 2018), este
estudo tem como objetivos:(1) analisar as percecbes dos alunos face as caracteristicas do
MFC implementado em contexto online (segundo FNL (2014)); (2) compreender como
essas percecbes se relacionam com o desenvolvimento da motivacdo, autonomia,
responsabilidade e compreenséo dos conteudos.

2. Metodologia

2.1. Desenho do estudo

Este estudo utilizou uma abordagem de métodos mistos com uma estratégia
explanatoria sequencial (Cresswell, 2013), em que os dados qualitativos ajudaram a
explicar os resultados quantitativos iniciais. Nesse sentido, usou-se um questionario para
avaliar as percecdes dos alunos sobre a implementacdo do MFC, em contexto online, e
determinar quais as caracteristicas do modelo que se relacionam com o desenvolvimento
da autonomia, responsabilidade, motivacao e compreensao dos contetudos. Posteriormente,
realizaram-se entrevistas, com a totalidade dos alunos inquiridos, para completar a
pesquisa inicial e compreender como as caracteristicas do modelo influenciaram a
experiéncia de aprendizagem dos alunos.

2.2. Participantes e contexto

O estudo desenvolveu-se numa turma de 11° ano com 22 alunos (10 alunos do sexo
feminino e 12 do sexo masculino, com média de 16.25 anos) a frequentar uma escola
publica portuguesa. O consentimento para a realizagdo da investigacao foi concedido por
todos os participantes.

Decorreu no periodo compreendido entre fevereiro e abril de 2021, que correspondeu
ao segundo encerramento das escolas em Portugal, causado pela COVID-19.

Para dar continuidade ao processo de formacgao dos alunos, na disciplina de Fisica e
Quimica (F.Q.) foi implementada, em formato online, uma proposta do MFC. A proposta
conjugava aulas assincronas (ASS) com aulas sincronas (AS).

As ASS eram disponibilizadas 72h antes da AS, na plataforma Edmodo e eram
compostas por um conjunto de materiais que incidiam sobre um dado contelddo
programatico. Esses materiais incluiam um video didatico, um conjunto de slides, um quiz
de monitorizacdo, a indicacdo das paginas do manual e a lista de exercicios a resolver.
Associada a exploracdo desses materiais existia um conjunto de tarefas obrigatorias,
nomeadamente, a realiza¢do de uma sintese e a resposta ao quiz na plataforma, antes da
AS.

As AS decorreram na plataforma de webconferéncia Zoom. Os primeiros minutos
destinavam-se as boas-vindas e a monitorizacdo das tarefas previstas na ASS.
Seguidamente, através do didlogo com os alunos, era construida uma sintese dos
conteudos da ASS e explorados os aspetos que tinham suscitado duvidas. Posteriormente,
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os alunos eram distribuidos, aleatoriamente, por salas secundérias para, em grupo,
realizarem atividades que incluiam a resolucao de problemas, a exploragcédo de simula¢des
e a analise de resultados experimentais. A professora movimentava-se entre as diferentes
salas para apoiar os alunos.

2.3. Instrumentos

O questionario foi disponibilizado aos alunos em versdo online antes do final da
experiéncia de formag&o. Tinha 28 itens, respondidos através de uma escala de Likert de 5
pontos (1- Discordo totalmente a 5 - Concordo totalmente). A validagdo do seu conteudo foi
feita por trés especialistas da Tecnologia Educativa e foram testadas as caracteristicas
psicométricas do questionario. Obtendo-se um fator composto por 28 itens, explicando 60,1%
da variabilidade total e com boa consisténcia interna (a = .970). No entanto, para melhor
compreensdo das percecdes dos alunos, os autores decidiram dividir os itens em cinco
subescalas.

A definicho das subescalas do questionéario atendeu as caracteristicas de
implementacdo do MFC definidas pelo FNL (2014) e acrescentou-se uma subescala para
avaliar a Satisfagdo. Assim, a subescala Recursos de aprendizagem pretendeu avaliar a
pertinéncia dos materiais disponibilizados na ASS para a experiéncia de aprendizagem (a
=.896). A subescala Participacdo e colaboragéo, o grau de participagdo nas atividades de
aprendizagem tanto AS como ASS (a =.869). A subescala Suporte e apoio da professora, a
percecédo dos alunos face ao apoio dado pela professora durante a experiéncia (a =.683). A
subescala Construgéo de conhecimento, o nivel de envolvimento dos alunos no processo
de construgdo de conhecimento (a =.900). Por fim, a subescala Satisfacéo pretendeu avaliar
a satisfagao dos alunos face ao MFC na aprendizagem online (a= .878).

Os outros quatro itens do questionario avaliaram as perce¢fes dos alunos face ao
desenvolvimento da autonomia, responsabilidade, motivacdo e compreensdo dos
conteudos.

A entrevista semiestruturada seguiu um guido préprio dividido em duas areas de
informacéo, a ASS e a AS, sendo explorado em cada &rea a influéncia dos recursos de
aprendizagem, das interacdes, do apoio da professora e do proprio aluno no
desenvolvimento da sua experiéncia de aprendizagem.

2.4. Andlises dos dados

Os resultados do questionario foram analisados com o recurso ao programa SPSS
versdo 26. Para analisar as caracteristicas psicométricas do questionario foi realizada uma
andlise fatorial exploratéria, utilizando extragdo de residuos minimos. A confiabilidade foi
analisada através do calculo do alfa de Cronbach (a) para o questionario e cada uma das
subescalas. De seguida, para cada item do questionario combinaram-se as frequéncias de
resposta dos alunos que discordavam em parte com discordavam completamente e que
concordavam em parte com concordavam completamente obtendo-se uma escala com trés
niveis: discordo, neutro e concordo. Para cada subescala, combinaram-se as frequéncias
de respostas dos alunos de todos os itens e através do teste Qui-quadrado de aderéncia,
averiguou-se se existia diferenca estatisticamente significativa entre o valor de frequéncia
observada e esperada. A analise do residuo padronizado ajustado permitiu perceber se
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essas frequéncias eram estatisticamente superiores ou inferiores as esperadas e o
tamanho do efeito foi obtido pelo V de Cramer. De modo a medir o grau de relacionamento
entre as variaveis em estudo e as subescalas do questionario usou-se a Correlacdo de
Kendall, uma vez que tem niveis de significancia mais confidveis em amostras pequenas.
Em todos os casos mencionados, o nivel de significancia estatistica utilizado foi de .05.

Todas as entrevistas foram conduzidas online, distribuindo-se os 21 alunos por grupos
de trés elementos. A duracdo média das entrevistas foi de cerca de 35 minutos. As
entrevistas foram gravadas em audio e transcritas na integra para serem sujeitas a uma
andlise de conteudo temética, utilizando o software NVivo 11. Assim, para cada segmento
de informacao identificou-se a influéncia das caracteristicas de implementacdo do modelo
na experiéncia de aprendizagem dos alunos. Cita¢cdes com significados semelhantes foram
sintetizadas em categorias e agrupadas nos seguintes temas analiticos: autonomia,
responsabilidade, motivagdo, compreensao, satisfacdo e aspetos negativos. Para garantir
o rigor e qualidade da investigacao, 20% da codificacao do conteddo da entrevista foi feita
por dois codificadores, sendo o nivel de concordancia de ambos .79.

3. Andlises e Resultados

3.1. Respostas ao questionario

A tabela 1 mostra a distribuicdo das respostas dos alunos pelos diferentes itens do
guestionario.

Tabela 1l

Frequéncia das respostas dos alunos aos itens do questionario (N=22)

Itens do questionario Discordo Neutro Concordo

Recursos de aprendizagem (RA)
1. A combinagéo dos slides com o video permitiu a

. . 1 2 19
compreenséo dos contetdos.
2. A combinacgéo dos slides com o video é um recurso 1 4 17
eficaz para aprender autonomamente.
3. Percebi melhor a matéria através da combinagéo do 5 3 17
video com os slides do que apenas com 0s videos.
4. A combinacéo dos videos com slides influenciou 3 1 18
positivamente a minha motivagéo para aprender.
5. A combinacgédo dos videos com os slides afetou
positivamente a minha confian¢a na realizacéo dos 1 6 15
quizzes.
Itens combinados (x = 4.04) 8|* 16 861*
Participacéo e colaboracéo (PC)
6. Preparei frequentemente a ASS. 1 1 20
7. A ndo preparagdo da ASS comprometia o trabalho
) 2 1 19
desenvolvido na AS.
8. A preparacdo da ASS permitiu que participasse mais
) 1 1 20
eficazmente na AS.
9. Na AS trabalhei frequentemente em colaboracdo com 1 3 18

0s meus colegas.
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10. As tarefas propostas nas AS permitiam o apoio entre
colegas na superacao das dificuldades.

11. O MFC promoveu o trabalho em grupo
Itens combinados (x =4.27)

Suporte e apoio da professora (SAP)
12. Na preparacdo da ASS senti-me apoiado pela
professora, pois a qualquer momento podia esclarecer
as minhas duvidas.

13. Nas AS senti-me apoiado pela professora.

14. O MFC permitiu que a professora acompanhasse de
forma personalizada o trabalho dos alunos.

15. Tenho interesse na sintese feita pela professora sobre
0 conteudo do video.

16. As perguntas que a professora faz ajudam-me a
compreender melhor os contetidos da disciplina.

Itens combinados (x =4.15)

Construgdo de conhecimento (CC)

17. Sempre que surgia algum problema ou davida na
preparagdo da ASS pesquisava informacéo de modo a
dar resposta a esse problema.

18. O trabalho na AS estava interligado com os contetidos
explorados assincronamente.

19. A AS permitiu consolidar e ampliar as aprendizagens
iniciadas na ASS.

20. O MFC permitiu aprender ao meu ritmo.
21. Nas AS os alunos tiveram um papel ativo.
Itens combinados (x = 4.34)
Satisfacéo (S)
22. Gostei de fazer a preparacao da ASS.
23. Gostei das atividades desenvolvidas na AS
24. Gostei do MFC

Itens combinados (x = 4.17)

Autonomia: O MFC contribui para o desenvolvimento da
minha autonomia

Responsabilidade: O MFC responsabilizou-me mais pela
minha aprendizagem

Motivagéo: Apesar do contexto, com o MFC senti-me
motivado a trabalhar nesta unidade.

Compreensao: O MFC contribuiu para que eu
compreendesse melhor os conteddos da disciplina.

70*

100*

61*

2

13*

10*

8*

2

16

19
1121*

18

19

19
13

14

831*

15

20

20

20
17
921*

17
18
17

521*

18

16

16

18

Nota: |* frequéncia significativamente inferior a esperada 1* frequéncia significativamente superior a esperada

(teste X2 de aderéncia).

Todas as subescalas apresentam valores médios superiores a 4, sendo a CC a
subescala com maior média. A frequéncia de alunos que concorda com os varios itens das
diferentes subescalas é significativamente superior a frequéncia esperada em todas as
subescalas, enquanto a frequéncia de alunos que discorda é significativamente inferior a
frequéncia esperada. O tamanho do efeito (.531<V<.654, df = 2) foi considerado grande

(Cohen, 1998) para todas as subescalas.
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A tabela 2 mostra o grau de relacionamento entre as varidveis em estudo e as
subescalas do questionério.

Tabela 2

Correlacéo de Kendall entre as variaveis em estudo e a subescalas (7)

RA PC SAP cc S
Autonomia 519** 594** - 530**  .559**  514**
Responsabilidade 241 A491*  557**  431* .561**
Motivac&o 517 S52% 781 549**  .601**
Compreens&o 112 .645**  553* 330  .483*

Nota: *p<.05,* p<.01, ** p<.001.

A correlagdo de Kendall mostrou que had uma correlacdo positiva entre todas as
variaveis e as subescalas do questionario.

3.2. Entrevistas
3.2.1. Autonomia

Os alunos identificaram a autonomia como uma competéncia desenvolvida com a
implementacdo do MFC, principalmente associada a preparacdo da ASS que potenciou
mudangas nos habitos de trabalho, com repercussdo no processo de construgdo de
conhecimentos.

Citacao 1(C1): “A primeira impressdo da matéria é feita por nés, tentamos perceber
primeiro por nés e, depois, permite uma interacdo diferente com a professora. Melhora a
nossa autonomia, a capacidade de perceber por nés a matéria. (Fi)

C2: “Aprender desta maneira fez-me sair da minha zona de conforto. Ter de ser eu a
procurar a informacg&o para poder resolver os exercicios e perceber a matéria.” (Fa)

Surgiu, também, relacionada com o acesso flexivel aos recursos de aprendizagem que
atendeu as necessidades de cada um e possibilitou aferir o estudo autbnomo (quiz).

C3: “Na escola, embora tenhamos alguma liberdade é tudo muito automatizado,
fazemos exatamente o que a professora pede. Aqui, nés podemos escolher a ordem,
guando, e como vamos fazer e, isso, melhora a autonomia de cada um.” (Va)

3.2.2. Responsabilidade

Embora a responsabilidade ndo tenha sido a caracteristica que os alunos mais
identificaram como resultado da implementacdo do MFC, as entrevistas revelaram a
existéncia de comportamentos responsaveis. Estes parecem ser “forcados” pelas
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caracteristicas do modelo, pois 0 acompanhamento e prestacdo na AS dependia da
realizacdo das tarefas ASS.

C5: “Obriga-nos a estar mais ativos, a estudar mais. No ensino presencial, a professora
explica a matéria, n6s vamos para casa e podemos nao fazer nada, no outro dia até
conseguimos acompanhar mais ou menos a aula e fazer os exercicios. Agora, se nao vimos
o video, chegamos a aula e ndo conseguimos fazer nada, ou seja, obriga-nos a trabalhar
mais.” (L)

Surgiram, também, associados ao reconhecimento da utilidade de preparacéo da ASS
para a otimizacdo do tempo AS, em tarefas de consolidacdo de conhecimentos.

C6: “Eu acho que tinhamos de preparar a aula ASS para poder compreender melhor a
AS, pois vinhamos com uma ideia do que iamos falar e com as nossas dulvidas. As duas
aulas completavam-se, havia depois mais tempo para fazer tarefas que a professora
propunha.” (F)

C7: “Eu fazia as tarefas assincronas nas horas disponiveis para o trabalho auténomo.
Via o video, tirava apontamentos, fazia o quiz e exercicios do livro. Todas as tarefas eram
necessarias, as vezes demorava, mas depois compensava.” (MJ)

A existéncia de um prazo adequado para o cumprimento de um conjunto de tarefas
razoaveis, também, parece ter contribuido para estes comportamentos responsaveis.

C8: “Acho que melhoramos a responsabilidade porque tinhamos um tempo para
cumprir as tarefas, o0 que nos obrigava a fazer as tarefas nesse tempo, antes da AS.” (V)

C9: “Tinhamos tempo para nos organizar, os videos eram mandados com antecedéncia
e havia tempo para realizar as tarefas. Ndo me senti sobrecarregada.” (AL)

3.2.3.Motivacao

No discurso dos alunos a motivagdo surgiu relacionada com a sequéncia ldgica e
organizada que permitiu que estes cumprissem as tarefas previstas para a ASS.

C10: “Eu também fiz sempre tudo, pois as tarefas estavam interligadas. Até chegar a
AS tinhamos de fazer tudo para sabermos melhor as coisas. Era um estudo muito metddico,
porgue estava tudo organizado. Para fazer a tarefa da frente tinhamos de fazer a tarefa de
tras, o que motivava porque fazia sentido.” (V)

Com a interacdo criada na componente assincrona (os alunos juntavam-se para fazer
as tarefas) e sincrona (as tarefas eram feitas em grupo).

C11: “Como havia muita interagdo, tanto na ASS como na AS, acabou por incentivar,
a existéncia de interatividade na estruturacdo da aula motiva”. (So)

Também, com a necessidade dos alunos compreenderem os contetdos da disciplina.

C12: “Eufazia tudo direitinho para quando tivéssemos a AS estar por dentro da matéria,
porqgue sabia se nao fizesse tudo a professora ia falar sobre a matéria e eu néo ia
compreender. Além disso, quando trabalhdvamos em grupos, se estivéssemos por dentro
da matéria, contribuiamos melhor para o grupo.” (JM).
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3.2.4. Compreensao

A compreensdao dos contetdos apareceu no discurso dos alunos associada aos videos
e as suas caracteristicas funcionais e pedagdgicas que, por um lado, retiravam a explicagéo
tedrica da professora sobre um dado conteddo da AS e, por outro, possibilitavam revisar o
seu conteudo.

C13: “Eu acho muito util, principalmente a parte de poder voltar atras nos videos para
ver melhor algum aspeto. Mas funciona melhor no online, pois no online a explicacéo tedrica
da professora requer uma atencéo dificil de ter, além de, disponibilizar mais tempo para
exercicios em grupo.” (l)

Surgiu, também, associada a complementaridade entre as duas aulas, ASS e AS, que
permitia uma otimizacéo do tempo da AS para praticar os contelidos em grupo.

Cl4: “Ja estavamos a par da matéria, entdo era mais facil compreender. Se fizéssemos
tudo nas ASS iamos bem preparados para a AS. Nos grupos ajuddvamos-mos uns aos
outros, mesmo com duvidas quando discutiamos entre nds, conseguiamos superar as
dificuldades, sem precisar da professora.” (JM)

C15: “Em F.Q foi melhor que nas outras disciplinas a nivel do envolvimento e
participacdo dos alunos nas aulas. A professora punha-nos a fazer exercicios em grupo,
nao era so ela a explicar, isso fazia com que estivéssemos mais ativos na aula.” (P)

A existéncia de colaboracdo entre os alunos na ASS, também, foi apontada como
determinante para a compreensao dos conteudos.

C16: “E mais facil (realizagdo do quiz) em grupo, porque podemos refletir sobre 0 nosso
erro, se 0s outros tém uma opinido diferente. Sés, temos apenas a nossa opiniao, para nés
é aquilo e n&o refletimos mais.” (B)

O ambiente virtual de aprendizagem (AVA) parece ter influenciado a capacidade dos
alunos pedirem o apoio da professora, dado que em pequenos grupos os alunos sentiram-
se mais a vontade para esclarecer as suas duvidas.

C18: “Eu sinto-me confortavel a tirar davidas com a professora em grande grupo, mas
se ndo percebesse, ndo voltava a perguntar, pois acho que estou a ser julgado. Em
pequeno grupo, caso ndo percebesse, sentia-me mais a vontade para voltar a perguntar.”

(G)

3.2.5. Satisfacéo

A satisfacdo com a implementagdo do MFC surgiu associada as dindmicas de grupo

gue lhes permitiram interagir com o seu nucleo de amigos, na componente ASS e a
possibilidade de trabalhar com diferentes colegas na AS.

C20: “Eu gostava dos trabalhos em grupo porque nos fazia colaborar mais uns com os
outros. A aleatoriedade é boa, pois da oportunidade de tentarmos falar uns com os outros.”

(E)

C21: “Fora da aula, eu gostava de me juntar com o resto dos rapazes para fazer as
tarefas”. (Fa)

Surgiu, também, associada a organizagdo e apoio da professora durante a
implementacdo do modelo.
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C22: “Foi uma experiéncia muito positiva, deu para aprender os contetdos. A
professora foi bastante organizada e conseguiu-se fazer tudo direitinho.” (MJ)

C23: “Foi a disciplina que correu melhor, muito bem organizado, muito apoio, sabiamos
exatamente o que fazer em cada sessé&o.”(l)

3.2.6. Aspetos negativos

No discurso dos alunos o0s aspetos negativos da implementacdo do MFC, em contexto
online, apareceram relacionados com os fatores distrativos do AVA.

C24: “Nao é a mesma coisa que o presencial, ndo estamos tao atentos, o numero de
horas que estamos no computador também contribui para ndo estarmos tao atentos.” (E)

Com a existéncia de aleatoriedade nas tarefas de grupo que, em certos casos, diminuia
a colaboracdo comprometendo o trabalho de grupo.

C25: “Se as pessoas sao extrovertidas gera-se a discussao na analise dos problemas,
se sao introvertidas e querem fazer as tarefas por elas, ndo ha discussado, por isso,
aleatoriedade nem sempre é boa.” (G)

Também, com a dificuldade de tirar duvidas com a professora em exercicios complexos,
com varias etapas de resolucgéo.

C26: “Néo é igual a tirar davidas, primeiro sinto-me mais a vontade no presencial, e
guando os exercicios sao mais complexos e tem muitos passos torna-se mais dificil explicar
a professora onde esta a duvida.” (MJ)

4. Discussao

A analise das subescalas do questionario indicou que os alunos manifestaram uma
elevada concordancia com as caracteristicas de implementacdo do MFC. Pelo que, a
implementacdo do modelo, em contexto online, cumpriu 0s pressupostos de uma
implementacéo eficaz definidos pelo FNL (2014). A subescala CC, que mede o nivel de
envolvimento dos alunos no processo de construcdo de conhecimento, foi a mais valorizada.
Nesse sentido, pode afirmar-se que, em contexto online, a implementacdo do MFC foi
percecionada pelos alunos como uma experiéncia integrada de aprendizagem, dada a
intima relacdo entre a ASS e AS (item 18), que respeitou o ritmo de aprendizagem dos
alunos (item 20) e possibilitou a consolidacao e ampliagéo do trabalho auténomo (item 19).
O que corrobora estudos anteriores que indicam que o MFC centra a aprendizagem no
aluno (Lai et al., 2021) e tem potencial para aumentar o envolvimento do aluno (Bond, 2020).

Relativamente & Motivagéo, a forte associa¢cdo com as subescalas SAP e S sugere que
o MFC criou um ambiente de aprendizagem promotor de bem-estar que atendeu as
“necessidades” motivacionais dos alunos e incentivou a participagdo no processo de
aprendizagem. As entrevistas reforcaram este resultado ao verificar-se que a motivacao
dos alunos surgiu associada, néo s6, a forma l6gica, como as aulas estavam estruturadas
(C10), que criou interacdo com os pares tanta na ASS como AS (C11) mas, também, as
necessidades de compreensao dos contetdos para acompanhar eficazmente a AS (C12).
Insights corroborativos surgiram na analise da Satisfacdo, que esta associada as dindmicas
de grupo que permitiram a interacdo dos alunos com o seu nucleo de amigos na
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componente ASS e possibilitou o trabalho com diferentes colegas na AS (C20; C21), mas,
também, a organizacao e apoio da professora na implementacao do MFC (C22; C23). A
motivacao ao estar fortemente relacionado com SAP destacou os esfor¢cos pedagdgicos da
professora para sustentar o desenvolvimento da presenca do aluno que aprimorou as
interacOes produtivas através do seu apoio, contribuindo para aumentar a sua percecao de
competéncia, tornando-os mais confiantes para se envolverem e concluirem os desafios do
processo de aprendizagem. O que esté alinhado com as orienta¢Bes de Reeve (2009) para
0 desenvolvimento motivacional dos alunos e com o estudo de Ribeirinha e Silva (2021)
gue destaca a importancia do feedback do professor para o sucesso do MFC no contexto
online. Assim, poder-se-a argumentar que o professor ao conceber um design estratégico
dos conteudos a disponibilizar online, suportado por diversos canais de interacdo com 0s
seus alunos, cria um ambiente compreensivo e de bem-estar que nutre os interesses
pessoais dos alunos, porque, de acordo com a TAD, atende as necessidades individuais
de competéncia e relacionamento.

BN

Relativamente a percecdo dos alunos sobre o desenvolvimento da Autonomia, a
existéncia de uma associagdo positiva e moderada com todas as subescalas indica que o
modelo efetivamente suportou a necessidade dos alunos de se envolverem com as tarefas
de maneira autbnoma dentro de um contexto que € relevante para eles. Sergis et al. (2018)
argumentaram que o nivel de autonomia dos alunos no MFC é desenvolvido por ser
investido mais tempo em atividades praticas e de colaboracdo entre colegas e com o
professor, em vez de estarem expostos a palestras, que 0s restringe em termos de
autonomia. Embora, a analise das entrevistas tenha mostrado que a implementagéo do
modelo promoveu a autonomia. Esta surgiu associada a preparacéo da ASS que potenciou
mudancas nos habitos de trabalho, com repercussao no processo de construgdo de
conhecimentos (C1), e ao acesso flexivel aos recursos de aprendizagem que atendeu as
necessidades de cada um e possibilitou aferir o estudo auténomo (C3). O que nao corrobora
diretamente o estudo anterior, mas coaduna-se com estudos que associam a promoc¢ao da
autonomia do aluno ao modo de atuacdo do professor (Reeve, 2009). Nesse sentido,
argumenta-se que o professor - ao usar uma comunicacdo eficaz, que privilegie uma
linguagem informacional, ndo controladora e que ofereca explicacdes para a realizagdo das
atividade ASS (reforgando que as tarefas da AS, suportadas pela interacdo com os colegas
e professor, para a recuperacao e ampliacdo dos conteudos, requerem tempo curricular) -
da significado ao trabalho da ASS, que ao consolidar-se promove a mudanca de habitos de
aprendizagem e potencia a autonomia dos alunos. Além disso, ao disponibilizar um conjunto
flexivel de materiais que permitam percursos pedagdégicos diferenciados, de acordo com o
estilo de cada aluno, promove a percecdo de liberdade psicolégica e de escolha que,
também, se repercute no envolvimento pessoal e autonomia.

Na andlise das entrevistas, verificou-se que os alunos adotaram comportamentos
responsaveis (preparacdo da ASS) porgue reconheceram a utilidade de preparacdo da ASS
para a otimizacao do tempo AS (responsabilidade partilhada, C6), mas também porque Ihes
permitia um melhor acompanhamento e prestacdo na AS (responsabilidade individual, C7).
O que de certa forma confirma a associacao as subescalas PC e CC. Porém, as entrevistas
destacaram outro fator relevante, a existéncia de um prazo adequado para o cumprimento
de um conjunto de tarefas razoaveis (C8), fundamental para a promogéao de estratégias de
aprendizagem autorreguladas. Nesse sentido, quando professor ajuda os seus alunos a
definir metas alcancaveis, a gerir 0 seu tempo e a monitorizar a execu¢do das mesmas,
permite que, ao alcanca-las, experimentem uma maior competéncia percebida, com
repercussao na motivacao intrinseca e no sucesso da aprendizagem (Ryan & Deci, 2000)
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A Compreensao apresentou uma correlagao forte com a subescala PC. A analise das
entrevistas reforcou esse resultado na medida em que associa a Compreensdo dos
conteudos a colaboracéo que os alunos intencionalmente estabeleciam com os seus pares
na ASS (C16), que os ajudava na superagao das dificuldades e os fazia refletir sobre as
discrepancias na forma de resolver as tarefas. Também, as dindmicas de grupo
estabelecidas na AS (C14), que Ihes permitiam uma atitude mais ativa durante a aula. Outro
fator que surgiu nas entrevistas e com destaque no questionario, é a complementaridade
das AS e ASS, que dava sentido a preparacdo da ASS e possibilitava melhores
contribuicbes dos alunos nas atividades de grupo da AS (C14). O que sugere que o design
do MFC potenciou a colaboracdo e aprendizagem entre pares (Bond, 2020) com
repercussao na compreensdo dos conteudos. A existéncia de uma correlacdo moderada
com as subescalas SAP e S causa surpresa. Dado que, no MFC, a otimizac&do do tempo
de aula consiste em envolver os alunos em atividades (colaborativas) destinadas a melhorar
a sua competéncia através do feedback e apoio dado pelo professor (Sergis et al., 2018).
O que de acordo com TAD deveria suportar as necessidades individuais de relacionamento
e competéncia com repercussédo na satisfagdo. Contudo, essa associagdo moderada pode
estar relacionada com a influéncia negativa do AVA na capacidade dos alunos pedirem o
apoio da professora e de colaborarem. Dado que na sala principal os alunos sentiam-se
pouco a vontade para esclarecer as suas duvidas (C18), o AVA dificultava a interagdo com
a professora no esclarecimento de dividas em exercicios complexos (C26) e a
aleatoriedade na formacgédo dos grupos comprometia a colaboracgéo (C25).

No discurso dos alunos os aspetos negativos da implementacdo do MFC relacionaram-
se com os fatores distrativos do AVA (C24). O que explica que a compreensao dos
contetdos apareca também associada aos videos e as suas caracteristicas funcionais e
pedagdgicas, por estes retirarem a explicacao tedrica da professora da AS (que requeria
uma atencéo dificil de ter neste contexto) e possibilitarem revisar o seu contetdo (C13).
Facto que corrobora a fraca correlagéo entre a compreenséao dos contetdos e a subescala
RA, pois a vantagem de disponibilizar esses recursos antecipadamente prende-se com a
libertacdo do tempo de aula para a aprendizagem ativa (Bergmann & Sams, 2012).

Embora tenha sido planeada e realizada uma analise consolidada das caracteristicas
do MFC que determinaram a experiéncia de aprendizagem dos alunos, este estudo
apresenta as seguintes limitagdes. A sua implementacgéo ocorreu durante um periodo critico
(pandemia COVID-19), o que podera ter influenciado algumas das percec¢des dos alunos,
enviesando os resultados obtidos. O periodo de implementagédo da proposta foi curto e a
amostra é pequena, pelo que a generalizacdo dos resultados deve ser acautelada. Seria,
portanto, aconselhavel repetir o estudo com um maior nimero de alunos e por um periodo
mais longo. Além disso, tendo o AVA condicionado a experiéncia de aprendizagem de
alguns alunos com estilos mais reflexivos e introvertidos, seria importante, em investigacoes
futuras, compreender como € que a implementacdo do MFC em ambiente interativo cumpre
as necessidades de aprendizagem dos alunos com estas caracteristicas.

5. Conclusodes

Os resultados permitiram concluir que as caracteristicas de implementacdo do MFC,
em contexto online, construiram o nivel de satisfacdo dos alunos com o seu processo de
aprendizagem e atenderam as suas necessidades motivacionais. As interacfes
colaborativas proporcionadas pelo MFC potenciaram a percecdo de relacionamento e,
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guando devidamente suportadas pelo feedback do professor e pares, contribuiram para o
desenvolvimento da percecdo de competéncia e autonomia. Deste modo, o impacto do
MFC na experiéncia de aprendizagem dos alunos, em contexto online, relaciona-se com o
modo de atuacdo do professor. Ao conceber um design estratégico da proposta a
implementar (assente na forte complementaridade entre as aulas assincrona e sincrona),
fazendo uso de uma comunicacdo eficaz e compreensiva, garantindo a interacdo e o
suporte para e entre 0s seus alunos, incrementa a qualidade motivacional que assegura o
efetivo envolvimento dos seus alunos com processo de aprendizagem e promove a
autonomia. O que reforgca a importancia de designs do MFC que potenciem a satisfacdo
dos alunos com o seu processo de aprendizagem (Van Alten et al., 2019) atendendo as
suas necessidades individuais de competéncia, relacionamento e autonomia.
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Impact of the Flipped Classroom model on the learning experience of
students in an online context

1. Introduction

Remote learning during the pandemic was a greatly transformative activity in terms of
skills enhancement for those involved, as it required new skills to teach and learn effectively
in this context (Harris, 2021).

Studies that analysed students’ perceptions on remote learning indicate technological
and connectivity problems, insufficient support from teachers and colleagues, distractions,
excessive workload, lack of motivation and problems of balance between life and education
as negative aspects (Magableh & Alia, 2021).

However, after problems of equity in access were overcome, flexibility in relation to
workload and the possibility for students to make decisions about their learning are among
the main educational advantages of technology-supported learning (Fuchs, 2021). It also
has the potential to encourage more thorough, individualised, and student-centred learning
(Tang et al., 2020).

In this sense, the wide adoption of the Flipped Classroom model (FCM) is understood,
presenting itself as a blended learning model that responds to the demand for learning
environments enhanced by technology and centred on the student (Lai et al., 2021).
Proposed by Bergmann and Sams (2012), the FCM inverts the logic of learning activities,
allowing teachers to shift factual knowledge to virtual environments, making use of
classroom time for consolidation activities that promote peer and teacher interaction and
support. Given its versatility, the FCM has been used as a vehicle for the digitisation of
education (Weil3 & Friege, 2021), and there is evidence of its pedagogical success in online
learning, as it promotes productive interactions of students with the content and their peers,
supported by the teacher's intentional and continuous feedback (Ribeirinha & Silva, 2021).

Regardless of the format, according to the Flipped Learning Network (FNL, 2014), the
successful implementation of the FCM must meet four pillars defined by the acronym F-L-I-
P. The letter F (Flexible environment) refers to the flexibility of the learning sequence with
the use of different materials. This allows students to interact with content at their own pace
and revisit concepts to deepen their understanding. In recognising the student’s importance
in his/her own educational achievement, trusting his/her ability to work autonomously and
his/her contribution to the group’s learning, the model reconfigures learning, which translates
the Learning Culture (L). Relevant content creation or curation to support student learning
is the Intentional Content (1). By integrating technology, the teacher can deliver multimodal
content by creating opportunities for students to practice, interact and receive/provide
feedback. In this context, the teacher is a Professional Educator (P) with the ability to create
a flexible learning environment, carry out regular formative assessments, provide feedback
and reflect on his/her practice to improve it.

Research on FCM shows that it improves students' cognitive learning outcomes and
motivation levels (Kostaris et al., 2017). It allows more student interactions with their peers
and the teacher (Bergmann & Sams, 2012), it improves student autonomy (Kim et al., 2014),
it enhances group work and collaboration (Lo & Hew, 2017) and it has the potential to
increase student engagement (Bond, 2020).
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Despite its popularity, the effectiveness of FCM remains debatable (Weil3 & Friege,
2021). A meta-analysis based on 114 studies showed that when compared to traditional
classroom, the FCM allows the improvement of learning outcomes (Van Alten et al., 2019).
However, the authors highlight the need for improvement in the design of the proposals to
be implemented to enhance student satisfaction with the model. Another review of 107
studies in K-12 education indicated that in 93% of the studies analysed, the FCM positively
influenced peer collaboration and learning, enjoyment, participation, and the improvement
of student-teacher relationships. However, 50% of the studies showed negative aspects; the
most cited are incomplete tasks, frustration, unwillingness, and confusion (Bond, 2020). In
this sense, the author suggests more research to understand exactly how the FCM improves
the student’s educational experience.

The potential negative impact of the implementation of the FCM on student learning can
be related to the model’s appeal to the students’ self-regulated learning skills (Lai & Hwang,
2016). In this sense, when the teacher does not give proper guidance in the execution of the
autonomous work required in the pre-lesson component, students may show low self-
regulated behaviour and act with little responsibility, not doing the autonomous work. In other
cases, due to the students’ effort in doing the autonomous work, they feel dissatisfied with
the model (Sun et al., 2016), which may affect their learning. Therefore, the teacher's attitude
becomes essential in the implementation of the FCM, she/he must be able to embrace the
feelings and actions of his/her students and support their motivational development and
ability to self-regulate (Reeve, 2009) to promote autonomous work.

According to the Self-Determination Theory (SDT) (Ryan & Deci, 2000), students who
perceive themselves as autonomous in their school interactions present positive results in
relation to motivation, presenting intrinsic motivation, perception of competence, belonging,
curiosity and internalisation of values. According to this theory, there are three dimensions
related to the inner “needs” of students that can affect their learning experiences:
competence, relatedness, and autonomy. Competence is associated with the need for
students to feel able to successfully engage in the learning process. Autonomy with the need
to be involved in tasks autonomously within a context that is relevant to them. Relatedness
with the need to be involved in tasks that enable collaboration and communication with
colleagues.

Thus, in the FCM, the teacher/student and student/student interactions and the
interactivity provided by the materials made available are practices with the potential to
motivate the student and, consequently, to develop his/her autonomy. This is achieved
through learning activities that enable personal involvement, low pressure and high flexibility
in the execution and perception of choice (Reeve, 2009). In this regard, the pedagogical
potential of FCM, according to SDT, depends on how the model's implementation
characteristics build the students' level of satisfaction with their learning process and cater
for their motivational needs. In this construction, the teacher's guidelines and his/her
pedagogical convictions regarding FCM (Bergmann & Sams, 2012) can play a crucial role.
For example, informing students about the advantages of FCM can increase motivation to
perform autonomous work, whereas an accurate repetition of the content provided in the
videos can decrease the motivation to carry it out. Therefore, the success of the FCM may
depend on how motivated students are to study autonomously (Van Alten et al., 2019).

Given the suggestions of the cited studies and given the limited understanding of how
the implementation characteristics of the FCM meet the students’ motivational “needs” to
become involved in learning process (Sergis et al., 2018), this study aims to: (1) analyse
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students’ perceptions given the characteristics of the FCM implemented in an online context
(according to FNL (2014)); (2) understand how these perceptions relate to the development
of motivation, autonomy, responsibility and content understanding.

2. Methodology

2.1. Study design

This study used a mixed-method approach with a sequential explanatory strategy
(Cresswell, 2013), in which the qualitative data helped to explain the initial quantitative
results. For this, a questionnaire was used to assess the students’ perceptions on the
implementation of the FCM in an online context and to determine what characteristics of the
model relate to the development of autonomy, responsibility, motivation, and content
understanding. Subsequently, interviews were conducted with all students surveyed to
complete the initial research and to understand how the characteristics of the model
influenced the students’ learning experience.

2.2. Participants and context

The study was developed in an 11th-year class with 22 students (10 female and 12
male students, on average 16.25 years old) attending a Portuguese public school. Consent
for the conduct of the research was given by all participants.

It was carried out between February and April 2021, which corresponded to the second
school closure in Portugal caused by COVID-19.

To continue the process of training students, a FCM proposal was implemented in an
online format in the Physics and Chemistry subject. The proposal combined asynchronous
lessons (AssL) with synchronous lessons (SL).

The AssLs were made available 72h before the SLs on the Edmodo platform and
included a set of materials that focused on given programme content. These materials
included a didactic video, a set of slides, a monitoring quiz, the indication of the pages of the
class book, and the list of exercises to be done. Associated with the exploration of those
materials, there was a set of mandatory tasks, namely writing a synthesis and answering
the quiz on the platform, before the SL.

The SLs were carried out on the Zoom web conferencing platform. The first few minutes
were intended to welcome the students and monitor the tasks foreseen in the AssL. Then,
through dialogue with students, a synthesis of the contents of the AssL was done, and the
aspects that had raised doubts were explored. Later, the students were randomly assigned
to secondary rooms to perform activities in groups that included problem-solving, the
exploration of simulations and the analysis of experimental results. The teacher moved
between the different rooms to support the students.
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2.3. Instruments

The applied questionnaire had 28 items, answered through a 5-point Likert scale (1- |
totally disagree to 5 - | totally agree). The validation of its content was done by three
Educational Technology experts, and the psychometric characteristics of the questionnaire
were tested. One factor consisting of 28 items, explaining 60.1% of the total variability was
obtained and internal consistency was good (a = .970). However, for a better understanding
of students' perceptions, the authors decided to divide the items into five main subscales.

The definition of the questionnaire’s subscales met the FCM’'s implementation
characteristics defined by FNL (2014), and a subscale was added to assess Satisfaction.
Thus, the subscale Learning resources aimed to assess the relevance of the materials made
available in the AssL for the learning experience (a =.896). The subscale Participation and
collaboration, the degree of participation in the learning activities in the AssL and in the SL
(a =.869). The subscale Teacher support and assistance, the teacher’s support during the
experience (a =.683). The subscale Knowledge building, the level of involvement of the
students in the knowledge-building process (a =.900). Finally, the subscale Satisfaction
intended to assess the students’ satisfaction with the FCM in online learning (a= .878).

The other four items of the questionnaire evaluated the students’ perceptions on the
development of autonomy, responsibility, motivation and understanding of the contents.

The questionnaire was made available to the students in an online version before the
end of the training experience.

The semi-structured interview followed a script divided in two information areas, the
AssL and the SL. In each area, the influence of the learning resources, interactions, teacher
support and the student himself/herself on the development of his/her learning experience
was explored.

2.4. Data analysis

The questionnaire results were analysed using SPSS Statistics 26.0. To analyse the
questionnaire’s psychometric characteristics, an exploratory factor analysis was carried out
using minimum residuals extraction. Reliability was examined by calculating Cronbach’s
alpha (a) in the questionnaire and all subscales. Afterwards, for each item in the
questionnaire, the students’ response frequencies who partly disagreed with completely
disagreed and who partly agreed with completely agreed were combined, resulting in a scale
with three levels: disagree, neutral and agree. For each subscale, the students’ response
frequencies of all the items were combined, and through the Chi-square test for adherence,
it was ascertained whether there was a statistically significant difference between the
observed and the expected frequency value. The analysis of the adjusted standardised
residual allowed to see whether those frequencies were statistically higher or lower than
those expected, and the effect size was obtained by Cramer’s V. To measure the degree of
relationship between the variables under study and the subscales of the questionnaire,
Kendall’'s Correlation was used since it has significance levels which are more reliable in
small samples. The level of statistical significance used was .05.

All interviews were carried out online; the 21 students were distributed in groups of three.
The average length of the interviews was about 35 minutes. The interviews were audio-
recorded and fully transcribed to be subject to thematic content analysis using NVivo 11
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software. Thus, the influence of the model’s implementation characteristics on the students’
learning experience was identified for each information segment. Quotes with similar
meanings were synthesised into categories and grouped into the following analytical themes:
autonomy, responsibility, motivation, understanding, satisfaction, and negative aspects. To
ensure research rigour and quality, 20% of the coding of the interview content was done by
two coders, with the level of agreement of both being .79.

3. Analysis and results
3.1. Responses to the questionnaire

Table 1 shows the distribution of students’ responses across the different items in the
guestionnaire.

Table 1

Frequency of student responses to questionnaire items (N=22)

Questionnaire items Disagree Neutral Agree

Learning Resources (LR)
1. The combination of the slides with the video allowed

the understanding of the contents. 1 2 19
2. The combination of slides with the video is an effective 1 4 17
resource for autonomous learning.
3. lunderstood the subject better by combining the video 5 3 17
with the slides rather than with only the videos.
4. The combination of videos with slides positively 3 1 18
influenced my motivation to learn.
5. The combination of videos with slides positively affected 1 6 15

my confidence in doing the quizzes.
Combined items (x = 4.04) 8|* 16 861*
Participation and Collaboration (PC)

6. | often prepared the AssL. 1 1 20
7. The non-preparation of the AssL compromised the work
. . 2 1 19
carried out in the SL.
8. The preparation of the AssL allowed me to participate
. . 1 1 20
more effectively in the SL.
9. In the SL | often worked in collaboration with my 1 3 18
colleagues.
10. The tasks proposed in the SL allowed classmates’ 1 5 16
support in overcoming difficulties.
11. The FCM promoted group work. 1 2 19
Combined items (x = 4.27) 70* 13)* 11219*
Teacher Support and Assistance (TSA)
12. In the preparation of AssL, | felt supported by the 1 3 18
teacher because | could clarify my doubts at any time.
13. In the SL | felt supported by the teacher. 1 2 19
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14. The FCM allowed the teacher to follow the students’
work in a personalised way.

15. | am interested in the synthesis made by the teacher on
the content of the video.

16. The questions the teacher asks help me to better
understand the contents of the subject.

Combined items (x =4.15)

Knowledge Building (KB)

17. Whenever there was a problem or doubt in the
preparation of the AssL, | would search for information
to respond to that problem.

18. The work in the SL was interconnected with the content
being explored asynchronously.

19. The SL allowed to consolidate and extend the learning
started in the AssL.

20. The FCM allowed me to learn at my pace.

21. Inthe AssL, the students played an active role.
Combined items (x = 4.34)

Satisfaction (S)

22. | enjoyed the preparation of the AssL.

23. | enjoyed the activities carried out in the SL.

24. | enjoyed the FCM.
Combined items (x =4.17)

Autonomy: The FCM contributes to the development of my
autonomy.

Responsibility: The FCM made me more accountable for my
learning.

Motivation: Despite the context, | felt motivated to work on
this unit with the FCM.

Understanding: The FCM contributed to my better
understanding of the subject content.

10*

61*

2

17

8|*

2

19
13

14

831*

15

20

20

20
17
921*

17
18
17

521

18

16

16

18

Note: |* frequency significantly lower than the one expected 1* frequency significantly higher than the one

expected (X? test).

All subscales have mean values higher than 4, with KB being the subscale with the
highest mean. The frequency of students who agree with the various items of the different
subscales is significantly higher than the expected frequency in all subscales, while the
frequency of students who disagree is significantly lower than the expected frequency. The
effect size (.531=V=.654, df = 2) was considered large (Cohen, 1998) for all the subscales.

Table 2 shows the relationship degree between the variables under study and the

subscales of the questionnaire.
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Table 2

Kendall’s correlation (T)

LR PC TSA KB S
Autonomy .519** .594**  530**  .559** .514**
Responsibility .241 A491* 557 431* .561**
Motivation 517+ 552* 781+ 549**  .601**
112 .645**  553** 330  .483*

Understanding

Note: *p <.05;* p<.01;***p<.001.

Kendall's correlation showed that there is a positive correlation between all variables
and the subscales of the questionnaire.

3.2. Interviews

3.2.1. Autonomy

Students identified autonomy as a competence that was developed with the
implementation of the FCM, mainly associated with the preparation of AssL that promoted
changes in work habits, with repercussions on the knowledge-building process.

Quote 1(Q1): “The first impression of the subject is made by us, we try to figure it out
first by ourselves and this, then, allows a different interaction with the teacher. It improves
our autonomy, the ability to perceive the subject by ourselves. (Fi)

Q2: “Learning this way made me step out of my comfort zone. Having to look for the
information myself to do the exercises and understand the subject.” (Fa)

It also emerged in relation to flexible access to the learning resources that catered for
everyone’s needs and enabled the assessment of the autonomous study (quiz).

Q3: “At school, although we have some freedom, it’s all very automated; we do exactly
what the teacher asks. Here, we can choose the order, when, and how we will do it, and that
improves each one’s autonomy.” (Va)

3.2.2. Responsibility

Although responsibility was not the characteristic that students most identified as a
result of implementing the FCM, the interviews revealed the existence of responsible
behaviours. These seem to be “forced” by the characteristics of the model, as follow-up and
performance in the SL depended on doing the AssL tasks.

Q5: “It makes us be more active, to study more. In face-to-face teaching, the teacher
explains the subject, we go home, and we can do nothing; and the next day, we can follow
the lesson and do the exercises. Now, if we haven’t watched the video, we arrive in class,
and we can’t do anything, meaning it forces us to work harder.” (L)
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They were also associated with the recognition of the usefulness of the preparation of
the AssL for the optimisation of the time of the SL, in knowledge consolidation tasks.

Q6: “I think we had to prepare the AssL to be able to understand the SL better, because
we came with an idea of what we were going to talk about and with our doubts. The two
lessons complemented each other; afterwards, there was more time to do the tasks that the
teacher proposed.” (F)

Q7: “1 did the asynchronous tasks in the hours available for autonomous work. | watched
the video, | took notes, | did the quiz and the book exercises. All the tasks were needed,
sometimes it took a while, but it would pay off later.” (MJ)

The existence of an adequate deadline to do a set of reasonable tasks also seems to
have contributed to these responsible behaviours.

Q8: “I think we improved responsibility because we had time to do the tasks, which
forced us to do the tasks within that period, before the SL.” (V)

Q9: “We had time to organise ourselves, the videos were sent ahead of time, and there
was time to do the tasks. | didn’t feel overloaded.” (AL)

3.2.3. Motivation

In the students’ discourse, motivation emerged related to the logical and organised
sequence that allowed them to do the tasks set for the AssL.

Q10: “I also always did everything because the tasks were interlinked. Until the SL, we
had to do everything to know things better. It was a very methodical study because
everything was organised. To do the task ahead, we had to do the previous task, which
motivated me because it made sense.” (V)

With the interaction created in the asynchronous component (students got together to
do the tasks) and the synchronous one (tasks were done in group).

Q11: “As there was a lot of interaction, both in the AssL and the SL, it ended up
encouraging, the existence of interactivity in the lesson structure motivates.” (So)

Also, with the need for students to understand the contents of the subject.

Q12: “I did everything right so that when we had the SL, | would know the subject
because | knew that if | did not do everything, the teacher would talk about the subject, and
I would not understand. Besides that, when we worked in groups, if we knew the subject,
we would contribute better to the group.” (JM).

3.2.4. Understanding

The understanding of the contents appeared in the discourse of the students associated
with the videos and their functional and pedagogical characteristics, which, on the one hand,
eliminated the teacher’s theoretical explanation about a given content of the SL and, on the
other hand, made it possible to review its content.

Q13: “I find it very useful, especially the part of being able to rewind the video to take a
better look at some aspect. But it works better in the online, because in the online, the
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teacher’s theoretical explanation requires hard-to-have attention, as well as giving more time
for group exercises.” ()

It was also associated with the complementarity between the two lessons, AssL and SL,
which allowed optimisation of the SL’s time to practice the contents in group.

Q14: “We were already familiar with the subject, so it was easier to understand. If we
did everything in the AssL, we would be well prepared for the SL. In the groups, we helped
each other, even with doubts when we discussed among ourselves, we were able to
overcome the difficulties without needing the teacher.” (JM)

Q15: “In Physics and Chemistry, it was better than in other subjects in terms of the
involvement and participation of the students in the lessons. The teacher made us do
exercises in groups; it was not only she who explained that made us more active in the
lesson.” (P)

The existence of collaboration among students in the AssL was also pointed out as
determinant for understanding the contents.

Q16: “It is easier (doing the quiz) in a group because we can reflect on our mistake if
others have a different opinion. Alone, we only have our opinion, for us, it is that, and we do
not reflect any more.” (B)

The virtual learning environment (VLE) seems to have influenced the students’ ability to
ask the teacher for support since the students felt more comfortable clarifying their doubts
in small groups.

Q18: “I feel comfortable clarifying doubts with the teacher in a large group, but if | didn’t
understand, | wouldn’t ask again because | think I'm being judged. In a small group, if | didn’t
understand, | felt more comfortable to ask again.” (G)

3.2.5. Satisfaction

Satisfaction with the implementation of the FCM was associated with the group
dynamics that allowed them to interact with their group of friends in the AssL and the
possibility of working with different colleagues in the SL.

Q20: “I liked the group work because it made us collaborate more with each other.
Randomness is good as it gives us the opportunity to try and talk to each other.” (E)

Q21: “Outside the lesson, | liked to get together with the rest of the boys to do the tasks.
(Fa)

It also appeared associated with the teacher’s organisation and support during the
implementation of the model.

Q22: “It was a very positive experience; | was able to learn the contents. The teacher
was very organised, and we managed to get everything done properly.” (MJ)

Q23: “It was the subject that went the best, very well organised, lots of support, we knew
exactly what to do in each session.” (l)
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3.2.6. Negative aspects

In student discourse, the negative aspects of the FCM implementation, in an online
context, appeared related to the distracting factors of VLE.

Q24: “It's not the same thing as face-to-face, we don’t pay as much attention, the
number of hours we’re on the computer also contributes for us not to pay so much attention.”

(E)

With the existence of randomness in group tasks that, in certain cases, reduced
collaboration, compromising group work.

Q25: “If people are extroverted, a discussion starts in the analysis of problems, if they
are introverted and want to do the tasks by themselves, there is no discussion, so
randomness is not always good.” (G)

Also, with difficulty in clarifying doubts with the teacher in complex exercises, with
several steps in the resolution.

Q26: “It's not the same when clarifying doubts; firstly, | feel more comfortable face-to-
face, and when exercises are more complex and have many steps, it becomes more difficult
to explain to the teacher where the doubt is.” (MJ)

4. Discussion

The analysis of the questionnaire subscales indicated that the students showed a high
degree of agreement with the implementation characteristics of the FCM. Therefore, the
implementation of the model in an online context has fulfilled the assumptions of an effective
implementation defined by FNL (2014). The KB subscale, which calculates the level of
student involvement in the knowledge-building process, was the most valued. In this sense,
it can be said that, in an online context, the implementation of the FCM was perceived by
students as an integrated learning experience, given the close relationship between the
AssL and the SL (item 18), which respected the students’ learning pace (item 20) and
allowed the consolidation and extension of autonomous work (item 19). This corroborates
previous studies that indicate that the FCM is a student-centred approach (Lai et al., 2021)
and has the potential to increase student engagement (Bond, 2020).

Regarding Motivation, the strong association with the TSA and S subscales suggests
that the FCM in the online context created a learning environment promoter of well-being
that catered for the students’ motivational “needs” and encouraged participation in the
learning process. The interviews reinforced this result by verifying that the students’
motivation was associated not only with the logical form of how the lessons were structured
(Q10), which created interaction with the peers in the AssL and in the SL (Q11), but also the
need to understand the content to effectively follow the SL (Q12). Corroborative insights
emerged in the Satisfaction analysis, which is associated with the group dynamics that
allowed students to interact with their core group of friends in the AssL and enabled them to
work with different colleagues in the SL (Q20; Q21), and the teacher’s organisation and
support in the implementation of the model (Q22; Q23).The motivation being strongly TSA-
related highlighted the teacher’s pedagogical efforts to sustain the development of the
student’s presence that enhanced the productive interactions through her support, helping
to increase their sense of competence, making them more confident to engage and complete
the challenges of the learning process. This is in line with Reeve's (2009) guidelines for
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student motivational development and with Ribeirinha and Silva’s study (2021) that
highlights the importance of teacher feedback for the success of FCM in the online
context.Thus, it can be argued that the teacher, when conceiving a strategic design of the
contents to be made available online, supported by various interaction channels with his/her
students, creates an understanding and well-being environment that nurtures the students’
personal interests because, according to SDT, it meets individual needs of competence and
relatedness.

In relation to students’ perception of the development of Autonomy, the existence of a
positive and moderate association with all subscales indicated that the model effectively
supported the need for students to engage with tasks autonomously within a context that is
relevant to them. Sergis et al. (2018) argued that the level of student autonomy is developed
in the FCM, because mare time is invested in practical activities and collaboration between
colleagues and the teacher, rather than being exposed to lectures, which restricts them in
terms of autonomy. However, the analysis of the interviews showed that the implementation
of the model promoted autonomy. This was associated with the preparation of the AssL,
which enhanced changes in working habits, with repercussions on the knowledge-building
process (Q1), and flexible access to learning resources that catered for each one’s needs
and enabled the assessment of the autonomous study (Q3). This does not directly
corroborate the previous study but is consistent with studies that associate the promotion of
student autonomy with the teacher's modus operandi (Reeve, 2009). In that sense, it is
argued that the teacher - by using effective communication, which favours an informative
non-controlling language and which offers explanations for doing the AssL activities
(reinforcing that the tasks of the SL, supported by interaction with colleagues and the teacher,
for content recovery and extension, require curricular time) - gives meaning to the work of
the AssL, which when consolidated promotes a change in learning habits and enhances
student autonomy. Furthermore, by providing a flexible set of materials that allow
differentiated pedagogical paths, according to each student’s style, it promotes the
perception of psychological freedom and freedom of choice, which also has repercussions
on personal involvement and autonomy.

In the analysis of the interviews, it was found that students adopted responsible
behaviours (preparation of the AssL) because they recognised the usefulness of preparing
the AssL for the optimisation of the SL’s time (shared responsibility, Q6), but also because
it allowed them to better follow and perform in the SL (individual responsibility, Q7). Which
in a certain way confirms the association with the subscales PC and KB. However, the
interviews highlighted another relevant factor, the existence of an adequate deadline for the
completion of a reasonable set of tasks (Q8), fundamental to the promotion of self-regulated
learning strategies. In that sense, when the teacher helps his/her students to set achievable
goals, manage their time and monitor their execution, he/she allows them, when they
achieve them, to experience greater perceived competence, with repercussions on intrinsic
motivation and learning success (Ryan & Deci, 2000).

Understanding presented a strong correlation with the PC subscale. The analysis of the
interviews supported this result to the extent that it associates the Understanding of the
contents to the collaboration that students intentionally established with their peers in AssL
(Q16), which helped them overcome difficulties and made them reflect on the discrepancies
in the way to solve the tasks; also, to the group dynamics established in the SL (Q14), which
allowed them to have a more active attitude during the lesson. Another factor that emerged
in the interviews and was highlighted in the questionnaire is the complementarity of the SL
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and the AssL, which gave meaning to the preparation of the AssL and enabled better
contributions from students in the SL’s group activities (Q14). This suggests that the FCM
design enhanced collaboration and learning among peers (Bond, 2020) with repercussions
on content understanding. The existence of a moderate correlation with the TSA and S
subscales comes as a surprise. Given that, in the FCM, optimising lesson time consists of
engaging students in (collaborative) activities aimed at improving their competence through
the feedback and support given by the teacher during that process (Sergis et al., 2018).
Which, according to SDT, should support the individual needs for relatedness and
competence with repercussions on Satisfaction. However, this moderate association may
be related to the negative influence of VLE on the students’ ability to request teacher support
and to collaborate. Given that, in the main room, students felt uncomfortable to clarify their
doubts (Q18), the VLE made it difficult to interact with the teacher to clarify doubts in complex
exercises, with several resolution steps (Q26) and the randomness in group making
compromised collaboration (Q25).

In student discourse, the negative aspects of the FCM implementation were related to
the distracting factors of VLE (Q24). Therefore, the understanding of the contents also
appears associated with the videos and their functional and pedagogical characteristics
because they remove the theoretical explanation of the teacher in the SL and make it
possible to review its content (Q13). This corroborates the weak correlation between content
understanding and the LR subscale and is in line with studies that indicate that the
advantage of making content available in advance is related to freeing up class time for
active learning (Bergmann & Sams, 2012).

Although a consolidated analysis of the features of the model that determined the
students’ learning experience was planned and carried out, this study presents the following
limitations. Its implementation took place during a critical period (the COVID-19 pandemic),
which may have influenced some of the students’ perceptions, biasing the obtained results.
The implementation period was short, and the sample was small, so the generalisation of
the results should be cautious. As a result, it would be interesting to repeat the study with a
larger number of students and for a longer period. Furthermore, with the VLE having
conditioned the learning experience of some students with more reflective and introverted
styles, it would be important in future research to understand how the implementation of the
FCM in an interactive environment meets the learning needs of students with these
characteristics.

5. Conclusions

The results allowed to conclude that the characteristics of FCM implementation in an
online context built the students’ level of satisfaction with their learning process and met their
motivational needs. The collaborative interactions provided by the FCM enhanced the sense
of relatedness and, when properly supported by teacher and peer feedback, it contributed
to the development of the sense of competence and autonomy. Thus, the impact of FCM on
the students' learning experience in an online context is related to the teacher's role. By
conceiving a strategic design of the proposal to be implemented (based on the strong
complementarity between AssL and SL), making use of effective and comprehensive
communication. While ensuring interaction and support for and among his/her students,
he/she increases the motivational quality that ensures the effective commitment of his/her
students to the learning process and promotes autonomy. This reinforces the importance of
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FCM designs that enhance student satisfaction with their learning process (Van Alten et al.,
2019), meeting their individual needs for competence, relatedness, and autonomy.
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