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Abstract

ThisdocumentinvestigateSOVID-1 9 ithgact on the education systengdtering data on

how interactive digital technologies mitigated dssiciption. Moreover, the study also

analges how and i f e d u omadifieddunng the pamdemicoandcwha s wer e
isste(s)arosen tha process. The proceduoesisistedf the analysis of evidence retrieved

from three surveys deliveteda broader group of teachatsidentsand parents (N=215)

crossed with aexamination of a set ofweek longitudinal interviews X38ith three
stakeholdegroups teacherstudentsand parents (N=6Results of the analysis are used to

derive a set of important design implications that: (1) highlights shortobthiegistance

learning strategies used dui@@VID-19 and how they céie mitigated; (2) empowers

teachers, students and parents with innoyetilaggogical approaches that can be fostered by
interactive digitééchnologies that awptimizedor distance learning; (3) promotes
positivelearning experiences supported with scientific evidEmeénteractives y st e md s
desigderi ved from a coll aborative refwhiecti on exrg
teaching and learning during the unpraldlietcircumstances credigdhe pandemidhe

OWL CLUB mobile app system seeks to curate the knowledge exchange in a more humane

and positivaligital experience among educatiorcommunity. This application aktows

the creation and growth of a sp#t& encourages new genuine connections in a digital

learning environment for students, with the pursuit of knowledge as their main objective.

Keywords
ResearchDesigd.ClI i n the pandemic. Studenbassd | earnin

approache€omputersupported collaborative educatibechnologyenhancetearning and HCI.



Resumo

Este documento investiga o impactcCaV/ID-19 no sistema educacional, reunitados sobre

como as tecnologias digitais interativas mitigaram tal disrup¢éo. Além disso, o estudo também analisa
como e se as abordagens educativas foram modificadas durante a ppradengaags as questdes

gue surgiram nesse processo. Os proepttimconsistiram na analise de evidéncias obtidas atraves

de trés questionarios feitos a um grupo mais amplo de professores, alunos e pais (N = 215) cruzadas
com uma analise de um conjunto de entrevistas longitudinais de 5 semanas (30) com trés grupos de
atores professores, alunos e pais (N = 6). Os resultados da andlise sao usados para obter um conjunto
de importantes implicacdes de design que: (1) destacam as deficiéncias das estratégias de ensino
distancia usadas durant€@VID-19 e como elas podem ser mitigadas; (2) capacita professores,
alunos e pais com abordagens pedagdgicas inovadoras que podem ser promovidas por tecnologias
digitais interativas, otimizadas para o ensino a distancia; (3) promove experiéncias de aprendizagen
positivas apoiadas em evidéncias cientficamcao do sistema interatdariva de uma reflexao
colaborativa expressa sobre as necessidades diarias das partes interessadas durante o ensino e
aprendizagem durante as circunstancias imprevisislaspela pandem@ sistema de aplicats/o

moveis OWL CLUBprocuraasseguraa troca de conhecimentoima experiéncia digital mais
humanae positiveentre uma comunida@elucativaEsta aplicacdtambémpermitea criacdo e o
crescimento de um espaco que estimavas conexdes genuinasm ambiente digital de

aprendizageipara os estudantes, tendmsacgeb conhecimento como objetivo principal.

Palavraschave
Research Desigltd M napandemiaVariabilidadeaaprendizagem dos estudaitesrdagens
baseadas mxperiéncido utilizadorEducacgéo colaborativa suportada por computador

Aprendizagem aperfeicoada pela Tecnologisle IH
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1 Introduction

1.1 Motivation

111 Educati onds Disraptioar nati onal

The impact ofthe COVID-19 pandenct all over the world is still a complex ah@llenging
phenomenon to understaragpecially in the beginning when contradicting information spreads as
fast as the virus itself. The lockdown andssétion, as nepharmaceutical solutions, seemed to

bet he only sol ut i or uir #Thie fact resulted itheclbsura of schaols ih h e
more than 190 countries by pgril, thusimpacting 1.6 billion studeytisati s, 94 % of t he
student populatiois currently affected by the pamic, according to the United Nations (&N).

The pandemic crisis disclosed several shortcomings in the educationalDeggtiteall
innovative methodologigechnologies accessitel the potentialities of a teaching community who
could mentor the stlentstheyfailed to implemeritexible education protocols or strategies in time
for such disruptive events, espedialippoverished countries, according to thellidémany other
countriesthe Portuguese educational systegning through an unexpected, severe, and irreversible

shift, bringing the whole educational process into uncertain territory.

1.1.2 Education Continuity via ICT amid the Pandemic
In some countries, the inability to meet-fadace with teachers and classmates was mitigated by
Distance Education (DE) throudhteractiveCommunicatioriTechnology(ICT), now playing an
essential role in maintaining prior bonds. According toNhaenost countries implemented DE
guidelines to gport students' instruction continuity during the pandemic. At the same time, almost
40% of least developed nations failed to adopt supportive solutions for the confineUieaaners
et al. 2020)

Communication is an essential element of education which is intrinsically assuntedaazface
now happening with the student(s) and teacher(s) separated, physically, and (eleipaiady
Hollister, and McGahey 200$p, DE is "the term that correctly describes amadtitan between

lwHo (Worl d Health Organizat iCOVID-1 %) dPan2de@mi. c OCoRemrive vad OGtiseE
https://www.euro.who.int/en/healthopics/healthemergencies/coronavirasvid-19/novetcoronaviru2019ncov

2cCordi s. 20330 Sco BEmerd Why Has OFl atten the Curved Become the
Coronavirus?6 Retrieved October 10, 2020 fr om Citattedcurge. Eur opa.
SUnited Nat i ticy Brief: Eddcatbn durm@@VID-1 9 and beyondo Retrieved Noven
https://www.un.org/development/desa/dspd/wgontent/uploads/sites/22/2020/08/sg_policy briebvid

19_and_education_august_2020.pdf


https://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/novel-coronavirus-2019-ncov

two sides, teacher and learri®tithael G. Moore and Kearsley 2@h#&)such interaction is aided

by a myriad of mediums, usually linked to the time's dominant communication technology. So, any
instruction can happen through interactive technology, thus becoming a form of DE "when it is used
as the sole or primary meanseafching'(Michael G. Moore and Kearsley 2012; Holmberg.2003)

DE encompasses distance learning and distance teachingdudatdnor Virtual School (VS)

and online education. Even though DE is used as a generalifedrmote learning, the term VS

gained momentum when referringindergarten to High School le¢€t12) education.

From early onthere wascepticismegarding DE as the answer to school closures, even if it is
wellestablished, as less effective method than fémdace instructionPrevious comparisons
between these two methods were not conclositeo und negative effects
Leaning (VL). While othestudiedound zero or minimal positivesultan DE compared to faee
to-face learning, even thou@lovid19 presents deeper issues that add to the previous studies
(Kuhfeld et b 2020)Moreover, studies and debates over the role of technology and educational media
are flawed due to the lack of understanafintg role on education for the past 60 years, leading to
"unrealistic claims about the impact of technology on leaf8ingdnson, Smaldino, and Zvacek
2015) In addition the research on this matter seems to overestimate the importancelmdseddia
instruction technology as innately bettein&iruction. Thus, reducing the mediumdthingmore
than an instrument "that deliver i nSirhonsorct i on
and Schlosser 2014)

1.2 Research Questionsand Methodology
This study aim$ understandCOVID-1 96 s wunique | mpact on the <cu
gathering insightful data on how different means and infrastructures of interactive media influences
individual and collective behavithuoughout its transitional peridthis study also ains anayse
how learning methodologies were modi&dgICT, considering the prior and new methodology,
teachers, studenggrentsand the system as a whaleerefore, a longitudinal mixeethod study
is paramount to understand this unique and disruptied pe

Thi s r es e aconsisteibkthe analysis of dviglence retrieved from three surveys delivered
to a broader group of teach@rsesenteth Appendix A) studentgpresentedn appendix Band
parents(presentedn appendix Cgrossed with an examination of a set-afeék longitudinal
interviews with threstakeholder groupgseachers, students, and paréntsamplés presented on

appendix D)
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Design Implications

Figurel. Thesi s 0 diwded der tgs; aitreressqsential or overlapped

Results of the analysis are used to derive apsatioéntdesignmplicationghat: (1) highlights
shortcomings of the distance learning strategies used GONID-19 and how thegan be
mitigated; (2) empowers teachers, students and parents with innovative pedagogical approaches that
can be fostered by interactive digital tdolgires that are optimized for distance learning; (3)
promoting the particularly positive learning experiences supported by scientific evidence.

So, in this study, we seek to address the following research questions:

RQ1: How theBth-gradestakeholders @ehers, students, and parents) IGSE to mitigate
the school closure during the pandemic?

RQ2: What are the stakeholders' pressing issue(s) identifi&@Hmptbeess?

RQ3: What tecldriven solution(s) exist to mitigate such issue(s)?

RQ4: Cara pesonalsed learning interactive systeerused to diminish the constraints

foundin the longitudinal study?

1.3 Contribution

This research was conducted from a coll aborat

needs and emotional experiences with the educational systerm Hueng p a mrgpredictalded s

circumstances. The preliminary results are founded ditaigaquantitative analysis, observation

and interviews implemented throughout the studgraniiethe following design implications:
AAn innovative pedagogicabystemtoas si st the studentsdé acade
Creatingan open line of communication with an emphasiestablishingan education
community thatan mitigate the possible lack of family supptsbta d dr ess t he st
individual learning difficulties is fundamental for some pupils without a strontyssber~

from family members and friends.



AA system to mitigate the studentds | earnir
Severatonstraintsnay occur and prevent the student 8 s
not be fully addressedt he s chool settings or the stude
for a humanized anceneredl ear ning 1Is paramount to 1 mpe

indvdual 6 s academic difficulties.

ACollaborativeand positivelearning environment

The development of a virtual commurtityat becomes a knowledge supportive in a
collaborativeprocesstacilitated by a digital tool, could be used by any studemtouttb

have a community to help clarify some doubts or misconceptiensommunal activity

enables the student to have ample feedback that the student could timely rely on, according
to the pupil 6s Addigoaatlyn thefelpwshigrreded ih sucha detting s .
diminishes the participadts e s p e c i asehsyg of isdlagontschincbaseawhen
constraints aris@.his medium permits a greater sense of belonging and exchanges that
surpasses the knowledge transmitting, which will increase the probabilitresref a
prolongecengagement with the set community.

AApp-based system

An app solution augmentsh e sy st emd st lag p$ tuseddihsifangaty an d
provides support more in line with the 'learners workfddwch grants the possibility of
beingused anytime, anywhélrke pertinent and timely academic assistance intermediated by

a mobiké system could be used to generate and disseminate knowledge, experience, skills and
expand t he pa (TinoceGirpldonTortedlla 8aaechez,candkGarcia Pefalvo
2020)

1.4 Publications
A publication was created throughout this study, which wasebvimded and evaluated by

international panels of experts:



Duarte L. Sousa, Pedro Campos, Sénia Mx@%$.The Use of Interactive Technologies for Education in
Pandemic and-Pastemic Contexts: Design Imphdatmeeedings of the 14th Biannual Conference

of the Italian SIGCHI ChapteCHltaly 2021).

[0.1145/3464385.3464737

15 Master Térwewi so6 O

This research focuses on an ongoing case study that seeks to understand DE in the context of the
Covid-19 pandemic. The confinement measures thattled generalized school closures caused a
particular impact on the educational system and community that is paramount to comprehend. Some
of this i1Issuebs specificities are discussed i
contextsAlso,the use of technological mediums, more specifically ICT, to intermediate the education
process are briefly addressed in this chapter and will be further examined in the following ones.

This study is systematically organizedhin@mainchaptersnd subhaptershat seeks to provide
a clear depiction of t he ThWsten@imdibBnteemgdateeamd s d
teaching community (a mentor's network) with a student community in order to help them with their
academic challenges in aspeand personalized way.

The followingchapte® Backgrouddl e s cr i bes di stance educationds
Next, the thirdchapterd Education amid a Pandepngsents he di st ance educat
consequences found during thislgt like learning loss and learning variability, and connects to the
subsequent fourtthapte® Related Wonkhich addressesr@ntoring as an answer to mitigate the
beforementioned learning issu€hapters and 6 Method and Findihgsscribes thiengitudinal
mixedmet hod approach and the analysis that estahb
shows some disruptive effects on the student
l earni ng pr oChape’s @Besign mplicatdpsesent thesuggestionderived from
the data analysis, divided into three paatglling the playfiteidaging learning expp@iengesinication
and collaboratidme main design implication is presented in Chafpp@W8. CLUB systend which
aims to address the central issues detected ir
its conceptandits developmentTheevaluationdiscussion and limitations are presented in chapter

9, whilethe conclusionand future worko this study and its approach are draft@rwards


https://doi.org/10.1145/3464385.3464737

2 Background

2.1 Distance Educationdefinition and context

2.1.1 DistanceEd u c a t Characi@rization

Communication is an essential element of learning which is historically assurtedasefaltee

core aspect of DE is the physical and temporal separation of educations' stakeholders, such as the
teachers and the student(s). DE might be defined apfaogch to instruction in which the majority

of the instruction occurs while educator and learner are not in each other's {Mebruted,

Hollister, and McGahey 2001; Kariri and Rodrigiie®) Zherefore, the interaction between teacher

and student must be facilitated through various mediums, usually connected to the dominant
communication technology of that time. Therefore, any instruction can be given through any
technology, thus becarg a form of DE "when it is used as the sole or primary means of teaching"
(Michael G. Moore and Kearsley 2038) the main characteristics of DE are the atestisubject

matter presentation and mediated interaction between students angHiitolssrg 2003)

2.1.2 DistanceEd u c a t CGlassifiéagon

The term was coined @ermany in the 1960s, when researchers theorized about ‘fernstudium'’
(‘'distance study"), referring to specific technological tools used in eddatisna phenomenon,

has existed for more than 150 years. The DE's foundations were built upon destetbienial

activity based on exchanges among Eanapmel NorthAmericarscholarsDE is a general term that
encompasses Virtual Education or Virtual Schooling athth®iiducation. DE includes distance
learning and distance teaching and defines thierpasiwhich one relates to the other; therefore,
distance education is "the term that correctly describes a relationship that has two sides, teacher and
learner'(Michael G. Moore and Kearsley 20A)ough DE is used as an umbrella term for learning

at a distance, the term Virtual School has gained momentum when alludRgrtwKlis. The ever

evolving communication technology allows the growth of DE. Yet, this expansion is detracted by
those who emphasize the importance oteéhehing/learning personal closeness seftitigrd

group encourages a blended learning approkich, sees the potential of both faméace and

distance learning methodologies, thus uniting the "best of both worlds" (Schlosser and Burmeister,
1999; Simonson, 2003).



22 Distance Edwucationds historical backgr ot
DEG6s met hodol ogi c a ldevelaprdenyas flaroeel dcoordimd to fivd sede®. Thie ¢ a |
phases correspond to the overall medium in which DE was conducted, like the initially printed format

to the internet setup. Throughout the phases, it isveldskat broader educational levels use the

D E dnethodologies per mi tted by the technological reso
toabroadep u bl i c. It i s also recognized the DEOs e

lower acdemic levels, throughout its history.

2.2.1 First Stage: Printed supported medium

DE early phase refers to the beginning of the 1800s Swedish newspaper advertising composition
lessons through post correspondeoiiginatingtorrespondendeoursesSo, the instructor would

mail the lessons for students to complete and would reegivadhin to grade and return to the
learner with the following lesson. In the United Stt&merica (USA)he Society to Encourage
Studies, founded in Boston in 1873, attracted 10,000 students, primarily women, in their 25 years'
mark. Meanwhile, thenVersity of Chicago established the first significant correspondent program

in the countryand in the late 1800s, academic degrees were granted in the USA and Europe. After
includingthis method in higér education, DE reached the high school curriculdhe early 1920s

in the USA(Michael G. Moore and Kearsley 2012; Simonson, Smaldino, atdZi)

2.2.2 Second Stage: Broadcast radio and television supported medium

The radio broadcast was used as a tool for DE in some universities by the 1920s in the USA. Feelings
of great optimism and enthusiasm motivated the creatiori®fpkograms for #hpublieschool

audiences as well. Yet, this tool proved to be subpar due to the "lukewarm interest shown by the
university faculty and administrators, and the amateurism of those few professors who were
interested'(Michael G. Moore and Kearsley 20B¥)the miel930s, television broadcasting was

used for educational purposes in North Acaeand by the end of that decade, educational television
broadcasted almost 400 programs. Twenty years later, several American cities established televisior
channels orientated to instruction {eglacation) as a supportive medium to-pased. In ta late

1970s, about 150 educational TV broadcaséesmittedinstructional programs from-1X to
postsecondary educatidichael G. Moore and Kearsley 2012)



2.2.3 Third Stage: Open Universities

In the late 1960s, the British government assessed the idea of providing higher education to the adult
population through television aratlio. The Open University is created with th&slé®amples,

whose "ideas were incorporated into the design of thesthw@uationary(Michael G. Moore 2019)
institution A complete university curriculum was offered éypfoying the fullest range of
communications technologies to teaflichael G. Moore @nKearsley 2012peveral other

countries followed the British example and conceived similar institutions dedicated to distance and

open education, reaching a massive audience.

2.2.4 Fourth Stage: Telecommunication supported medium
In the late 1980s and early 1990s, multimedia technology would replace part -gfetherditisin
printbased format for one containing CD Rorasdio, and video. The group orientated
telecommunication technology allowed to narrow the gap betweer @dtaration and fate
face education by appealing to those who woul
perception. With the arrival of satellite communication technologibas@dired unprecedented
momentum. The audmpnferencing, esl in the late 1970s, granted steghpedurther into the
interaction between teacher and studdms latter could answer back to the former intnees,
independently of the geography. In thédUBe Office of Education designates fundshto
Educatonal Satellite Communication Demonstration pragegrovide education assistance to
remote areas. Technigabwthgranted a direct reception of the programish e st udent & s
(Mehrotra, Hollister, and McGahey 2001; Michael G. Moore and Kearsley 2012)

The National University Teleconferencing NetwiNIKKTN), created in 198%ould share the
costs, work, and the results of creating, delivering, and instructing educational courses, like many other
consortiumsA network was conceived with 66 universtiesinstitutionsis members, growing to
more thar250 organizations in the following decade. It would provide a myriad of programs in very
diverse areas, like ageing, agriculture, AIDS, interrgit@insnd medicine, among others, to 6,000
people at a time. In the early 2000s, the NTU School oieerigg and Applied Science was created
by merging NTM and Walden University. Such development allowed a broader assortment of
courses dictated by teident'sieedghatwould be satisfied through satetidivered programs,
with diverse interactivecessibility between teachers and studéelsotra, Hollisternal McGahey
2001; Michael G. Moore and Kearsley 2012)



2.2.5 Fifth Stage: Internet supported medium

Personal computers evolved from large mainframes that would occupy entire rooms in the 1960s and
197040 ones that could be instaletda desk. According to tiBireau of th€€ensus ithe USA

(United Statesf Americd, in 198915% of all households had a personal compunighalf of the
Americarchildren could access a computer egti@sme or at school. The need to assist students
found a new impetus with the publishing of thousands of educational software programs covering all
school levels and subjects.

The broadband and the World Wide Wele c hnol ogi esd creation and
broughta new setup for education. In 15 years, the American population with internet access was only
9% in the miel990s grew to 77% by 20ddich educatiomstitutionstried to benefit from. With,
webbased learning allows institutions' lectures to be taught, share documents independent of the
distance, operating system browser. Interactive formats like videoconferealtgand virtual
reality supported the introduction of synchronicity in DE and @@uires t i mul at ed new
about how t o or ga(MichaetG. ¥MoosetardrKeaesleyt 26T8)s rew setud
allows a faew-facecomponentt@ i st ant | e ar ntdo-eygcordactelectraniealytand e e )
to teach groups as well as iiwvia | s a t (Keegand 2082 a gioba stale

The synchronous method combined with the asynchronossigmarts increased flexibility to
studentsd and instructorsé schedules. T-his so
based learning structures of the magtdenturies to open architecture education that will occur at a
ti me, place, and in a cWihsl®9d)ur ati on suitabl e

2.3 Opportunities for mobile education

Il s mobil e educat i on dpBfcanhusnberaf Highes ddacatieninstiitionsa d a y ¢
offer integrated digital media in an online environimenpport flexible learning opportunities. Yet,

the digital divide is emphasized as a pressing issue that prevents students from taking advantage of
mobile tehnology solutions to take increased responsibility for building their learning.

The mobile telecommunicationsd revolution in
structures that could exploit its diffusion. The mobile devices with iatsress offer a myriad of
"possibilities for keeping the distance student in touch with the institution's student support services,
in contact with learning materials and fellow stud@gfeggan 2002But despite the exponential
growth of DE, students refer that "their first choicetismiearn at a distang&imonson, Smaldino,

and Zvacek 2015hus posing a critical issue on this matter.



The evewevolving market presentstedh productand service® institutions with an array of
possibilities to choose from. But these solutions do not comprelstndeaits' needs, as savhe
them are left out due to the ladlor poor internet access. Moreover, these solutions comitimed
pedagogical and design approaches result in materials delivered through technology for a mass
audience. They do not comprehend the student's specificity or the existence of learning impairments.
The weak internet access can be solvedsmditphone appétions which more students have
access toStill, equalitgmong students will diminish as long as remote learning continues if such
issuesemain(Michael GarréMoore 2013)

The involvement of a learning group plus the formal and informal interactions are indicated as
fundamental for the overall learning experience. Yet, students also mention the preference for an
additional learning method that could suppiwetr supplemental learning needs. The freedom
brought by the recent technological innovations allows students to assume the "responsibility for
managing their learning, in such matters as deciding when they will study, how much they want to
learn, and s&ing out information and resourc@dichael G. Moore and Kearsley 2@a)uild
thar intellectual structures. Faonstructinghese structures, students may resort to a less abstract
and more human connection with the knowledge to one that can improve and be improved by

"relationships with other people encountered in the learninggi(@apert 1993)

2.4 Virtual school implementation
The early technological devices, in the 1970s, despite their basic aspect, served as an inspiration fol
wondrous journalistic pieces that imagined a pervasive presence of these machine®idape day
world. The examples were primarily focused on games and entertainment, income tax, electronic mail,
eccommerce, and banking. On the other hand, educadioh cpture the imagination of these
journalists who failed to see the personal computer as a teacfiighael G. Moore and Kearsley
2012; Papert 199Michael Garrett Moore 2013; Cuban 2001; Silva, Mora, and Straubhaar 2018)

In the early 1980s, a consensual group made of parents, public officials, policymakess in the US
aimedto reform the education system by introducing technologicahtoalse learning process
The objective was to diminish the "thorny problems that historically have crippled e@@uobaaon”
2001)and decrease the digital divide among students. With the support of local, state, and national
governments, schools could assimilate technological innovation into their systems. The result was a
staggering growth in students' acaeggetsonal computers and the internet. By 2007, the largest

onlinevirtual school, Florida Virtual School, instructed more than 60,000 studehtereBatms



to exist a gap between the use of technoldggitional classroordsie to apersistengap in terms

of physical a c(SiveasMora,tand Stragibhdmn 20diemgty devices or internet

connectionin certain communitigldowever, despite the grademsion dthese inequities/er the

yearsit observedisorientatiomfo e x act |l y what (Cuban@WWPed ktiecbadnatpyog

purpose to the studentsd academic achievement
Virtual school ds t ool s asgrdwing homgahalmgmogement e s s e |

and the students who attend school and need supplemental instruction. Even though access to

technology has rapidly increased since 1980, its use in sdtitlalarssMoreover, ecording to

Cuban(2001)t h e s cdmputet édscatiors usually out of step with the studéntsa n d

wor kf odsAdsstbh enesec hool sd 1 nf melassroemstakesitiseeorreldtiont e ¢ h n

betweent he st ud e nacceriplislanerdsace g technological tsolsed forthose

achievementsard to understandh addition,data indicate thatespite the support to implement

technical mediums inX2 schools, most teachers maintain the use of technology to a minimum. The

scarce application is limited to tech introduction, keyboarding, and basic computer programming,

which does not fully utilizBe available technology to support its lear@werall, teachers, on all

|l evel s, have been using the technological tool

with parents and administrators, prepare syllabi and lectures, record ggadesia r es ear c h

(Cuba 2001; Michael G. Moore and Kearsley 2012; Michael Garrett Moare 2013)

2.5 Summary

The unprecedented ahidtoricakhift of the world's education system foraegt@odological swift

to progress the student's instruction continuity eVbkring DEsolutiors, from analogue mediums

to digital ones, examined in this chagtéynot consensuaespite th@roveneffectiveness, even
compared with faege-face methag) which were ambiguous or slightly beRespite the pervasive
focus on the DEOds i mpl ement at i on whiclmcouldbeg her e
emphasized by the natural evolutive transition to mobile techtialeggaching a wider audience

who could use this tool to address their specific learning requirements



3 Education amid aPandemic

3.1 ScarceresearchoK-12educati on systemds disruption
The unprecedented ngharmaceutical measures, suctoaml distancingaken to diminish the
expansion of SARSoV-2 ledtoahi st ori ¢ disruption of the worl
190 countries affected the Covid19 pandemic forced a swaftange in the teaching and learning

met hodol ogies in order to progress the studen
solution provided for the school closure does not have consensus as well, due to the ongoing
apprehension of DE as a daind effective education method even though former comparisons with
faceto-face methods proved to be inconclusive or marginally better. These previous studies on DE
did not comprehend the pandemicds added diff
detrimental to the student's learning progress or its impact on the technological mediums, seen merely
as tools to "deliver instruction but not influence student achievé@iembhson, Smaldino, and

Zvacek 2015; Van Lancleerd Parolin 2020; Kuhfeld et al. 2020)

Wellinformed decision making during a pandemic event is paramount to its man&dgement.
proficient literature on crisis management does not generally comprehend the education system, from
the lower to théigher levelsSuch information is rare and seldom "addressed in 'medical’ journals
and more recently boosted by the 'knowledge management' s@holarsato, Linzalone, and
Felicetti 2020Additionally, other studies exanditiee issue from the perspective of macroeconomic
effects on regions affected by pandemics orpaedemicgSangster, Stoner, and Flood 2020;
Verikios et al. 201AResearch on school closure's effects due to a myriad of events, although not as
disruptive a€ovid19, like weatheelated school closures or Hurricane Katrina in New Orleans,

"can provide a rough sense of how additional titnaf sahool"(Kuhfeld et al. 202®ill reflect on
fall 202(and subsequent yeafst a distinction must be made between a disease outbreak and floods,
earthquakes, fires or snow hazards due fmaitulardynamics and possible recurring nature

(Ammirato, Linzalone, and Felicetti 2020)

3.2 K-12 Education Pandemic Consequences

The UN claims thanhstructional loss will occur and jeopardize the effort of many decades, especially
for the underprivileged children and adults, mostly youngugirleomen, who saw their learning
opportunities diminished due to the pandehhie Organisation for Econam Ccoperation and

Development (OECDiefers to other authors who allude torthieor effects of school closures in



student's achievements, found in the literatamely the prolonged school closure period 2011
derived from Christchurch earthquakesinlydue to theeache@dfocuson what students should
learn Althoughshorter in duratiorsuchsudderclosureglisturbed the learning progetserefore
theymight posesome analogous consequences in the school system anddebprabess should
continue.

Even houghinsightful, Kuhfeld et af2020)efer thasome of these studies could have several
flaws like not studying the impact on different demograptics| poverty, dhe impact of the
current technological solutions used for reteataing. Another critical issue is the pressing potential
wave patterns andirgectionof SARSCoV-2 in certain areas or populations, so the correlation now
being made with education lost time with what happens on those events might not be entirely
appopriate. Studerdaccomplishments are difficult to determine in such a climate, ashveall as

impactson their academic future.

33 Pandemic crisisdo effects on the school (
The uncertainty of this pandemic crisis is generalized from the "effectiveness of school closures on
virus transmissiorfVan Lancker and Parolin 20&0he effects on children's education, sociability,

and health, especidhypseliving in poverty. According to the UN, most countries implemented DE
guidelineso support student's struction continuity during the panderAicthe same tim&Jmost

40% of the sulleveloped nations failed to adopt supportive solutions for the confined learners.

3.3.1 Learning loss and variability among students

Despite the constraints and shortcomings seghdy DE methods, "students who did not receive
online instruction may have gotten no instruction giailifeld et al. 2020 fact, according to

Chen et al2021) most Chinese publick2 schools, likine ones present in thongitudinal study

lack specific platforms and devices for DE. Moreover, many teachers and students had to find "their
own ways to deal with challenges in such an urgent trarf€lhen"et al. 202150r example, the
Education Trust (ETas referred biguhfeld et al(2020)indicates that schools in Hgbverty areas

were not inclined to provide onliteaching especially synchronous teaching, and referred to a
complete absence of amaaignificant number of students tiralow-poverty school#ccording

to Kuhfeld et al.(2020) some authorgorrelateDE and participation decline and absenteeism
challenges. Evidence emphasized by the American Enterprise Institute (AEI), which refers to solely

onefifth of American schoolistricts reached high standards for their DE approach. Leading to a



national understanding from teachers that their students "spent half as much time @sieayning
did before th€ovid-19 school closurefKuhfeld et al. 2020)

In Europe, 5% to 8% of the French students were unsuccessful in interacting with their teachers
two weeks aftehe school closures. While in the USA, there is evidence of complete disconnection
between teachers and th&udents, wherein early April, 39% of educators contacted, every day,
mainly by email, their students. Also, in the sdaayest school district of the USA, Los Angeles,
approximately 13% of students failed to reach teachers and thei(Kohdels et al. 2020)

Additionally, Kuhfeld et gR020)kstimatehe student learning loss and learning variability during
Covid-19, in line with summer learning gaps, resembling a lengtheoédcbobl period and
considers the possibility of future decreased learning gains. Namely, reduced academic achievemen
willcas e greater variability i n seshooyebhghantirsf@meav er ag
years due to the unequal support from teachers and/or parents and relatives. Moreover, in the
abridgedschoolyeay students are expected to have between "68%8% of learning gains in
reading, but only 37% to%f the average gains in mathematikagtifeld et al. 2020yvhile 30%
of students were absent during the same period. While @ECBndHanushek and Woessman
(202) project based on prior studies about critical periods and their aftermath, (Devizbs9
time will bring a rise in child poveatydschool abandonment. It seems that both issues continue to

be inseparable despite the technological progress we witness today.

332 Student s familial and socioeconomic backg
According to Miller and Ashdow020) the misunderstanding of the "socioeconomics that many
students face may resulthem failing" to complete their school year successfully. Even though the
school system tried to cope with the tempestuous process, many "students and their families likely
bore the brunt of the responsibility for ensuring that learning continueditidlogtireKuhfeld
etal. 20200 Some parents with | ow education who coul
to their oldechildren other family members, or acquaintafuedselp Moreover, the ET indicates
that the subsequent low achievement of students may also be due to the lack of accdisatto ICTs
affected 50% of loomcome families. In addition, the loss of the household income and the cut of
nutritious meals addedtothd udent s "struggle to meet the ac:
reduction in educational tim@liller and Ashdown 2020)

The parents who kept their jobs were also conflicted to balance their work, remote or not, with

their childrends needs, as in another stress



student 6s caregi ver s pportesandthdirimetivators anid suict criges 6 s |
The OECDOG6Gs studies indicate t hatsa%éarfndelersKor ear
and emotional suppersto cope in this stressful period, which is 6% higher than the OECD average.
While in Portugal it is 94%, the USA and Australia is 93%, in the UK (United Kingsl®29o,

Sweden and Japan with 89%, Chile with 87%, Turkey with 87% and Germany (@GtEGB.d.;

n.d.; Hanushek and Woessmann 2020)

3.4 Summary

After examining the above literature, 6 s p abses/endufficgent tegearch on learning loss and

|l earning variability associated eventYet tbteducat:i
projections based on prolonged school closures caused by natural didestbrandicate the

learning gains and opportunities will decressrlyamong the disadvantaged children and adults.
Student s®& soci oec ohnooonidcs blaocckagtrioounn dwearned -fsocu n d
normal progression of instruction on a disruptive phenomenon |Rewvidl9 pandemic and the
consequent school closure. Despite the discussions on the effectiveness of DE, a complete lack of
school agagement due to absent widespread technological infrastructure and resources associated
with disfavored backgrounds and inability to be assisted seem to emphasize previous learning

inequalities.

4 Related Work

4.1 Addressing learning variability amongstudents

In DEs context, many barriers may arise and impede the student's proper learning process. Emerging
ICTs proved to be very useful on the multilayered education's systems amid the pandemic and could
be used for-enentoring to address the learningabdlity, thusresponding tdéhe studentsspecific

learning needslomitz and Berge 2008)

4.2 What is ementoring?

4.2.1 E-mentoring predecessor
Humankind often resorted to the wiser individuals among the community for gkictameglge,

and inspiration to achiespecificgoals. Mentoring is the form in which those goals caaslig



accomplished he 'Mentor' figurrstappears in Homerfhe Odysseghronicle of King Odysseus's
journey home after the Trojan war. During his return, the goddess Athena appears aBsguis
Mentor, Odyssetiss o0 | ,do giiide iarel sughport his son Telemachus, thus representing the first
form of mentoring. More recently, in the 1970s, the migguoeobtained specific responsibilities,
usually linked to the mentees' academic, candgrsychsocial growthMentoring's popularity in
the AngleSaxon academies and other institutions is strongly extending to the European context
(Kelsey and St. Amant 200krBma and Merriam 2002; Samuel, Barroso, and Santos 2017; Williams,
Sunderman, and Kim 2012)

Currentlythe mentoring interactiandescribeds a mutually beneficial relationship driven by one
of two participants. Onmdividualis supported (mentee or protégé) personally, academically, or
professionally by a more experienced or knowledgeapteentor or coach). When this relationship
is apicious, DuBoi002)efers to the existence of five positive outcomes for the mentees, such
as "emotional/psychological, problem/higgk behaviour, social competence,
academic/educational, and career/employn{@nttema and Merriam 2002; Shrestha et al. 2009;
Samuel, Barroso, and Santos 20igleSand Single 2005)

4.2.2 E-mentoring format

E-mentoring, also known as cybermentoring, telementoring, virtual mentoring or online mentoring,
is a primarily computenediated mentorshifrRowland 2012)That is, harnessed by web 2-0, e
mentoring overcame the offline form by providing the &atyeslinked with mentoring. Moreover,

the online formatnpartiality allows a more opgnstworthyand flexible relationship in an informal

and unstructured manner. So, unliketiatace mentoring, the online setting does not have a rigid
hierarchy rad provides anore significargngagement, progression, and goal achievement, therefore,
levelling the playfie(@owland 2012; Single and Single 2005; Homitz and Berge 2008; Liu, Macintyre,
and Ferguson 2012; de Janasz and Godshalk 2013)

Like early mentoring prograpementoring ones also seek to address the same issues like the lack
of family support, the scarcely qualified mentors or role models nearby, while addressing the low
contact frequency due to geographical or time constraints. Such issues are phaaliemgihg for
middle school students who might need parental help to get tot@fé@ee mentoring site.
Moreover, ementoring focuses on early educational support, socialization, and enculturation
opportunities toatrisk youth, girls or women, antheic minorities. This "underprivileged or
underrepresented populatiofBingle and Single 20@&n, through -enentoring, tackle their



requirements in different 'developmental levels'. Moreover, they can do so by reaching an essential
informd learning community, thus expanding their network and access to different information
beyond a myriad of boundar{&oeger et al. 2013; Homitd @&erge 2008; Shrestha et al. 2009;
Rowland 2012)

4.2.3 E-mentoring process

Although mentoring programs have increasingly grown since the 1970s, it is often confused with
tutoring or teaching. Mentoring happens when the mentee 'brings to thketiabtgicerns and

goals. Whilesachintg objective is for the pupil to be evaluated on the knowtheggeaveained
thereforethere is avelldefined power structu(elsey and St. Amant 2Q08)

Samuel et a{2017)allude to Wong and Premkumar mentoring process consistirgjaged
(Figure2). Thefirst one deals with the individual's internal motivations to participate in mentoring
programs. In-enentoring, dyads must occur organically and not forced, segpstt, and honesty
can be pervasive throughout the relationship. The secondspiiaese the negotiation occurs, in
which the bond will be defined as welll ise  éxpextdtiorns. Moreover, the mentees' expectations
and outcomes must be clearly articulated and be the basis for a commitment betweernrTthe parties.
mentee should document these commitnaissoften in charge of organizing the meetings and
providingfeedback on the actual outconi@g mentoring sessions per wask usually established
in formal longterm programsbut the participants should agree on these issues to create a mentoring
relationship. In the third stadleis bondis implemented and\d&oped Finally the final phaser
closure, regardless of the positive or negabeesswhere theutcome8 e v adcaugthatisp n
the learning gains or goals agreeid tive second stageremkurar and Wong 2010; Bierema and
Merriam 2002; Schlager and Fusco 2003; de Janasz and Godshalk 2013)



Stage Stage 02 Stage 03 Stage 04

Negotiation Preparation Preparation

Assess internal  Agreement on Longer stage of  Relationship's
motivations expectations and  implementation  closure and
agenda of the expecta-  gain’s evaluation
tions in the
agreed agenda

Figure 2. E-mentoring relationship cycle, according to Premkumar and Wong.2010

It is acknowledged that the mentor/mentee traditional bond should go beyond the mere instruction
passing, from the first to the second participamnthe set bond to prolong in time. Furthermore, in
the longer and highgquality bonds, it was found tlsttonger emotional tiegere"associated with
better outcomes such as improvements in perceptions of scholastic competence and feelings of self
worth" (Spencer 200&elational authenticity and empathy are essential requirements for this process
that happens when spontaneous and personal moments occur, often initiated by the mentor. Also, it
establishes a collaborative setting based on the mentor's intentiomegdheuptotégé's growth and
development. Such benefits were found to increase the mentor/mentee's bonds rather than the
number of shared activities. As the relationship progresses, the mentors gradually offer tailored
support for the mentees' specific s€8tbeger et al. 2013; Spencer 2006; Single and Single 2005)

4.2.4 E-mentee's role and outcomes

Several studies found that menfmeferred to be assisted by a ‘complete stranger’ with no concealed
reasons to assist or inspire th€he pairingsnust occunaturallyto create an honest relationship

based on trust and respéddte shared experience with a-feonily and older roleadel focused on

the youngsters' interests seems to kindle a pleasurable feeling linked to the companionship that grows
between the participants. This bond contributes to the protégés' emotional and psychological well
being, a greater sense of self andiderdebuilding, adding to the knowledge and educational
guidance. While in the pdeipeer settings, the equality and need for similar information make it

more prone to rise some form of rivalry and competitiv€dpsacer 2006; Samuel, Barroso, and



Santos 2017; KelseydeBt. Amant 2008; de Janasz and Godshalk 2013; Schwartz, Lowe, and Rhodes
2012)

The mentees' expectations and outcomes must be clearly articulated-wigémtbeand be the
basis for a commitment between the parties. The mentee should document these commitments and
organize the following meetings and provide feedback on theoattoales. The online format
offers a safer environment and has the "potential to erode some of the traditional power dynamics
that tend to structure mentoring relationshifgérema and Merriam 2002he consequent
impartiality permits the mentee to "sharedeeibts, express concerns and ask 'silly questions,’ in a
way that is almost impossible when the mentee and mentor are from the same or¢@hrzstioa”
et al. 2009)Accordingto Stoege(2013) the increased effectiveness-ofemtoring is related to
mentee/mentor equal gender, which is especially pertinent to female students interested in STEM

areagSamuel, Barroso, and Santos 2017)

4.2.5 E-mentor's role and outcomes

Even though the-mentor's role is not recognized as a tutor or teacher, the education system
acknowledges and implements this individual's actionsmEméoe's function is to work alongside

the ementeeand structure the protégés' learning process through formal or informal settings and
successfully achieve their goals. Iiherdor acts asgositive and encouraging advocate of-the e
mentees' learning progress and provides valuable insights in a '‘boundaryless' and ‘egalitarian’ manner
Despite being different from the faodace setting, theraentor's assistance should be as fast as
possibé, in a positive, friendly, and honest mafuleelanasz and Godshalk 2013; Homitz and Berge

2008 Bierema and Merriam 2002; Tominaga and Kogao 2018)

Teacher Mentor

Primary role Instruction Learning support

Specific job Teach, instruct, Encourage, support progress managemen
evaluatesgivegyrades effective learning method

Characteristics  Authoritativegood presentation  Friendlygood response and advice
necessary for job

Tabld. Differences between teachers and mentors, according to Tominaga and Kogo (2018)



The mentees' and organization's benefits are well established and studied. At the same time, for the
mentor, the outcomes are often regarded as derivative and concerning the gain of fresh perspectives
on technological skills, new methods, or practiceesStabout the mentor's motivation find a
general satisfaction in advising others, though, in the beginning, there is a sense of reciprocity in which
the "newcomers develop an obligation to help others in the future through the valuable help and
advice the receive as newcomeftlu, Macintyre, and Ferguson 200ther known advantages
include psychological and social benefits and deeper learning due to their knowledge's reflections and
consolidations by preparing for the instruction, affecting theirrrpcadtice. These views are
consistent with many teachers' beliefs that "the best way of learning something is teaching it to
somebody elsé€Hrastinski et al. 2014; Williams, Sunderman, and Kim 2012; Shrestha et al. 2009)

4.2.6 Educator's community
The oneon-one mentoring solution has restraints, like the protégés' loneliness and lack of timely
feedback due to an owetiance on one mentavhichdoes not aid the-rentoring relationship's
growth. Additionally, some mentorsaslito the uncomfortable feeling of providing assistance about
other disciplines than their own to their mentdabke the on@n-one setting, either online or
offline, the presence of an online commumityld share their knowledge and insights apgedpria
and efficiently because the responsibility would be divided amongst all community members,
according to predetermined guideli@®encer 200&hrestha et al. 2009; McLuckie and Topping
2004; Schwartz, Lowe, and Rhodes 2012)

An ementoring closed social community system ensures a safe learning environment that allows
'spontaneous discussion'. In thmentoring community, individualseand examine each other's
'social traces', personal interests and activities on so@abongediaccess to pertinent information
and form bonds. The 'perceived similarity’ generates concurrent interactions "based more on shared
interests than on visual cues that can lead to bias and ster@agyjssisz and Godshalk 2ah8)
builds more honest relationships due to the awareness of thEap#sticiterests and potential. The
access to a broader group would ensure a diverse role model for mentees granting a sense of belonging
The ementors assist according to their expertise and could also disseminate pertinent resources
beneficial to the comunity and gain credit and reputation through high rates and (hagges
Macintyre, and Ferguson 2012; Stoeger et al. 2013)



4.3 Technology-mediated interaction in ementoring

Early studies on mentoring being astatiwith ICT appeared in the late 1980s and have been
growing globally. According to UNESCO's World Communication and Information Report, referred
by Kelsey and St. Ama(2008) ementoring programs are a promising setting, emphasizing that
"virtual collaborations between indisits are an effective way for senior members of a community
to teach, inspire and support newcomers". Neverthefeeaia@ing continues 'reasonably new' and
‘'understudied." Also, the existent researchmoenering frequently focuses on its structurds a
effects, primarily in higher education and private sectors. Moreover, the initial comparative analysis
with offline mentoring did not comprehend the role and evolution of interactive communication
technologies. In additiorpgentoring research maindgfised on "the most tentative forays into this
potentially rich mediungBierema and Merriam 200R)s failing to fully acknowledge the potential

of novel ICT formentoring(DuBois et al. 2002; Single and Single 2005; Stoeger et.al. 2013)

ICT has been detrimental to knowledge democratifatitre last two decadelus improving
educational possibilities in all educatilayers worldwide. Despite the "little thought that has been
given to how interactive communication technology might be incorporated into the mentoring
process'(Bierena and Merriam 2002he development and spread of new ICT tools grant new
possibilities for thementoring movement. Although this medium might be perceived as impersonal,
these tools enable a more accessible connection to '‘candid communicéibn' IE§must be
seen as a means that creates a learning environment rather than solely transmitting(lésmation
and St. Amant 2008; Biereamal Merriam 2002; de Janasz and Godshalk 2013)

The interaction between mentors and mentees can occur in written format, over email or online
chats, which can be sa¥edthe mentors to have time to respond appropriately to the mentees’
doubts. The asynchronous communications create a more 'refegtiogment’ in which the
participants can assess the educational process and their pfgettigeand doubts for a longer
timeframe.However the use of the telephone might be advantageous for the success of the
mentorship's bondmdother formatdike wikis, blogs, vlogs, forums, podcasts, virtual conferencing
tools More recently, online social networks "may represent an important modern source of or vehicle"
(Cole et al. 2017p expand this educational environmé&hus, enablinghe most appropriate
interactions, generate aradlaboratively share persaealicontentAlso, it can foster or promote
mentor/mentee relationships, especially to the more socially anxiousvertedtrpeople who
generally will experieno®ore significanpositive psychological effe¢ttoeger et al. 2013; C.
Shrestha et al. 2009; Snelson 2015; Tominaga and Kogo 2018)



4.4 E-mentoring challenges

E-mentoring is not a panacea for student's learning imgaiandrshould not replace other forms

of tutoring or facgo-face mentoringut could address specific necessities and learning variabilities.
Furthermore, the ubiquitousness of various technological mediums and their fundamental role in e
mentoring progras are not synonymous with success. The explanation might be the "unenthusiastic
response by individuals who are not technologically $Bewland 20123nd those who do not

have the necessary resources to participate in such programs. Some authors emphasize the need fo
an awareness of the digital divide and its role in the lack of learning opportunities for the most
disadvantaged students. Also, theiplesmalfunction, confidentiality and privacy challenges are cited

as important issues to be addre€Siegjle and Single 2005; Homitz and Berge 2008)

The lack of visual cues, like tone and body language in virtual commuisicetiasidered
disadvantageows proper communication between participants, thus jeopgrthe efficacy of e
mentoring systems. A successflaltionship require®me degree of virtual intimacy gained through
the development of confidence and trust, which takes time to build. Videoconference tools and
emoticons can mitigate these issoeohvey a few forms of social cRewland 2012F5o0me
programs advise the mentors to foster the bond with the mestexihyg personakperiences as a
discussion starteit the same timegthers compel the participants to write a biography to share
commonalitigsstrengthertheir bond and mitigate the gradual participant's disengagement, both
mentors and menteEBominaga and Kogo 2018; Spencer 2006; Shrestha et.al. 2009)

4.5 E-mentoring technological solutions

4.5.1 Early computer-mediated mentoring

Since the early 1990s, mentoring has been defined by being mediated, at least to some degree, by
computer communication, usually using email or computer conferencing systems. The first e
mentoring systems were wWesed ahcreated itheUSAIn the early 1990s by pairind Kstudents

with experts via emaih educational settings corporationsin computeirelated disciplines. The
International Telementoring Project (ITP), piloted in 1995 by the 'Hewlett Packandetaatil

Program’, would weekly connect Hewlett Packard's employees to a grb2gtofdeénts worldwide

interested in technology and enginee(Bigrema and Merriam 2002; Bellinger 11988yvise,



'MentorNet, a free enentoring program via email, also emerged in 1995 in North America. This
program still focuses on female high education students' interacticiente, Technology,
Engineering anMathematic§STEM) professionals, thus addressing their scarce presence in such
fields(Singké and Single 2005; Bierema and Merriam 2002)

4.5.2 K-12 ementoring technology

According to Bierema and Merrig2002) ementoring programs focused oflK are scarce, and

the existing ones have timid attempts to address specific content. Recenttyjrey systems are
becoming hybrid welbased and mobile applications, like 'iColiJdBlath coach(Hrastinski et al.

2014) 'Homework coaclfHrastinski et al. 2014)ndApoio EscolaiOnlin€ (AEO) aimed at the K

12 demographi¢Bai 2019)Whereas 'MOOSE CrossifiBierema and Merriam 2062 blended
webbased and fade-face solution that also addressdsXKs t u d reeds. sl@vever, a crescent
migration is occurringsdm desktop experiences to the @vewing popularity of mobile devices.

The new solutions can be used for learning support and flexibly increases the mentees' autonomy,
considering the protégés' rhythm and learning meBiedsma and Merriam 2002)

4.5.2.1 E-mentoring Interactive systems

0l Coul dBed i cs&knme dtdd eatand high school pupils t
coachd and 06 Ho mmiversty pkojeatsandiatdd @ the katev2000s, facilitate university
student's mentorship to-K2 math student&Jnlike the previous three platforms, the 'MOOSE
Crossing' is a blended program, virtual andddeee, that creates a peer and mentorosigup
environment for studentd varying ages with older mentors. The participants would act as a "key
source of motivation for learnin@Bruckman 1997n an environment that contextualizes the
learning process instead of being a mere passage for infoiat@AEQO platform,created by

Madeira's regional government in 2p08/idesacademic assistance to students from 5th to 12th
grade. This system facilitates dbenectionto an elearning platform and a team of teachers to

promote equal access to knowledge and learning opportunities.

4 https://mentornet.org/
5 https://www.icouldbe.org/

6 https://apoioescolaronline.madeira.govatthttps://teducativas.madeira.gov.pt/apoio/index.php
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61l Coul dBe & -pouroweeéklgt staictumetmentoengthrough group activities. All
interactions are internal tdddsed asynchronguisr safety reasons, and the counterpart is notified
and encouraged to refilyy a sy s t. Simifary, "Mathocoapht' and "Homework coach"
address the same issues in slightly different mannersn@i@eng happens MiastantMessaging
(IM) like MSN Messenger or Skype. However, in the Swedish projects, the digital whiteboard drawing
feature is often cited asessentiabol to express more accurately and freely some concepts that are
difficult to clarify in plain text. For this reason, some meeattach a website link or a good answer
or appropriate graphiepagepr video.

The AEO has a hybrid acceasd grant accesgo the full content, namelyshort videos,
presentationandanimationsr onlineexercisesoweverfreecontenton allcycleg2™, 3 andhigh
school)sdisplayedsademo Thestudenthavealimitednumbeof classeavailableyhichincreases
graduallnstheyadvancen theiracademitife. The 'multiage community' on 'Moose Crossing’ would
embody a persoplaarn computer programming languages and enhance their learning skills via text
based virtual reality setsrigrastinski et al. 2014; Bierema and Merriam.2002)

I n 61 Coul dBed, the registered mentees select
interestsard are encouraged to lead the discussions through ‘conversation prompts'. Similarly, in
'MOOSE Crossing', adult and teenage mentors afpgiytRa nger s 6 a nrdspectivelyn i or R
Whereas the Swedish jpais the K12 protégés' are linked anonystypuo higher education
student s. I n the O6Mat h c o docated ang woald fest Hayve matih e p a
mentoring training and tools to provid@entoring like math books or electronic tools. Whereas the
6 Homewor k ¢ o a c hidtytor volargarilyra¢ any time, ssualyatwice a week, using their
resourcesand would often mentalue to their interest in math and teaching. In both projects, the
mentors would assist several students by answering their questions, who woukhtise fregly,
mainly before exams. However, if tmeemtor did not enlighten the menteeycould ask the same
guestion to anothexmentor The Swedish mentors stress the complexity of tutoring several students
from different gradesimultaneously, especially without knowing their academic or personal
backgroundin AEO, the sudents need to subscrioethe platfornduring the school yetineyare
enrolledand the interaction with tietoringsupport isonly made during a paetermined period
(9 am to 5:30 pm)rhe pupil may look at the content produced by the AEQO's teachers or directly
contact one tutor that could clarify the student's doubts in a peesomahnethrough theclass's

general forum, chatith the designated teacher or send a private message through the platform.



Platform  Math coach Homework ICouldBe MOOSE AEO

\ Features Coach Crossing
Subscription No No Yes No Yes
Costs Free Free Free Free Free
Profiles displayed No No Yes No No
Type of dyad Oneon-One One-on-One Group Group Oneg)rrgt(j)pne/
Randomly paired Yes Yes No Yes Not applied
Duration of dyad Instantaneous Instantaneous  School year Long term School year
Discussion prompts No No Yes No No
Synchronous or
Asynchronous Asynchronous Asynchronous Asynchronous Asynchronous Both

On platform
Type of interaction Textbased Textbased Textbased Textbased Chat

/ PhondlM
LHelglto o tiidsesee Hybrid Hybrid Hybrid Webbased Hybrid

technology
Table Succinamparison betwdgneientoring systems
4.5.3 Other ementoring systems
TinocoGiraldo et al(2020)allude to the lack of mobile app systems that serve exclusively to
intermediate the mentor and mentee's relationship within the educaticespesadialfipr the K-12
stageThe scarce examples were mainly designed for higher educationwbitestsie examples
are presentei Table 3 The app systelBCPD Mentorshifrogram&r 'UCLA Mentor Match'
fall under the education's 'umbrelésyite fulfilling varied purposes, including academic and personal
assistance and transition towwekforce While '‘Connective Proje($amuel, Barroso, and Santos
2017) 'Mutual Agreemen{Neureiter et al. 2017MentorTokou'(Ligadu and Anthony 2016
‘MentorNet(Single and Single 2005; Bierema and MerrianaBo0ysisthe varied student's needs
with an older mentor or peera wekbasedetting
‘MentorTokouis a private portal directed to ldgéducation students and mentors with a direct

invitation. 'Mutual Agreement’, 'UCLA Mentor Match', 'Connective project, 'SCPD Mentorship
Programs' and '‘MentorNet' link students and older mentors to aid their asadgrarsonal goals

and the transitional process to the workforce. The latter program is focused on connecting female

7 https://lwww.csulb.edu/collegef-business/studesttenterfor-professionallevelopmenscpd/programs/corporatmentoring
8 https://alumni.ucla.edu/alumimhentorprogram2/



highereducation students' interaction with STEM professionals, thus addressing their scarce presence
in such field¢Single and Single 2005; Bierema and Merriam 2002)

Both 'Connective project' and 'Mentor Tokou' are ctllesening communities.But wlike the
'‘Connective project, the '‘Mutual Agreement' recruited and paired the participants according to their
information and their requirements regarding the field they would like to support or be supported. In
‘MentorNet', 'SCPD MentorghPrograms' and 'UCLA Mentor Match', the participants have to apply,
add personalata and, in the mentors' case, professionabdateell{o be accepted by the program
and the mentee. Although in tBE€PD Mentorship Programie profile remains amgmous and
serves for the system to create mentor matches through the given data, to which the mentee could
accepbr reject

Programs like 'Mutual Agreement’, 'Mentdriled 'UCLA Mentor Match' assists the dyads by
giving 'trigger questions' which may alter throughout the process if the protégé's goal changes. In
‘Mentor Tokou', the participants may "engage collaboratively in discussions, feedback and reflections"
(Ligadu and Anthony 201&a IM. This systa has three mentoring environments: a public group
forum forall participants, mentor/mentegroup, where a mentor can create a group of mentees by
invitation, andinally,a private mentor group settiiog all mentorsThe freedom to interact in the
public forums and private chats allows a-intmidating environment as it makes the mentees more
seltconfident and reduces their anxieties when meeting their menttosfdaeg(Ligadu and
Anthony 2015)The 'Connective projectiCLA Mentor Match'SCPD Mentorship Programer
'‘MentorNet' advises to have fagdace meetings regularly or by severalm@€@iums andhare
documents via clodshsed tools. Likewise, the 'Mutual Agreement’, MentorNet also provides a
multimedia platform, although a tbased exchange is preferrenhittal contacts and later shifted
to audio/video calls.

Unlike the other-enentoring programs that promote a legrgn mentor/mentee interaction, the
'UCLA Mentor Matchis limited in timéecauséhe ementoring occurs during the school year.
Likewise'MentorNet' is also defined by a fouonth cycle; when a cycle ends, the pairs may continue

another cycle or change according to their academic or personal needs.



Platform SCPD UCLA Connective  Mutual Mentor MentorNet
\ Features Mentorship  Mentor Project Agreement  Tokou
Programs Match

Subscription Yes Yes Yes Yes Yes Yes
Free with Free with
Costs Free Free limited Free invitation Free
credits only

Profiles displayed No Yes Limited Yes No Limited
Type of dyad Oneon-One OneonOne OneonOne OneonOne Group Oneon-One
Randomly paired No No No No No No
Efu(;;ggn Long term School year Long term Long term  Longterm Four months
Discussion
prompts Yes Yes No Yes No Yes
SYCHES Both Both Both Both Both Both
Asynchronous

On platform On platform

. . ICT ICT . On platform
Type of interaction Or E2F Or E2F Vldgo or And ICT Textbased Chat.
audio call ICT
Mobile or
Web-based Mobile app  Mobile app Hybrid Hybrid Webbased Hybrid
technology
Tabl&. Succined mpar i son betmenwingdyste;mher educationds e
4.6 Summary

This chapter consisted of an overview of the-stdbe-art regarding this project, which started by
addressing the learning variability as an impediment for some studestsedsfullprogress
academically. Followed by the context in which thicpwjmcluded, that is;neentoringd its

hi storical background, met hods, processes,
technologies to intermediate the dyads alonghleeatering process and outcomes. Thpohvided

a stateof-the-artthat compares the scarcd Kementoring systems where it is displayed with a table
summing the overall features. Additionally, | also examined sixro#r@oeng mobile or hybrid

systems, primarily devoted to higher education, complemented the pEXigystem comparison

analysis. Moreover, this examination provided pertinent insights into the concept and design of the
system developed in this study, like the focus on a mobile system heavily based on asynehronous text
based interactions, forthestent sé securi ty, and the openness

of relying solely on one person.



5 Method

51 Longitudinal stwudyds procedures

| collecteddata amid the compulsory school closures that affected Portugal between March and May
of 2020.This chta provided valuable insight into stakeholgeashers, students and parargs)of
interactive communication technadstp mitigate school closureresponse to the pandemic. Data

also helped outline pressing issues identified by stakeholders due to distance teaching &nd learning.
considered the issue's complexity; thus, the-mixtbd quantitativgualitative approach played a
significant roleThe quantitative and qualitative methods were implemented to identify the study's
participants and later "develop questionnaires and conceptual ifRadelkas et al. 201%)
gualitative approach generated a deeper imdm@tite phenomena and a contextual understanding

of challenges faced by stakeholders. Such validation was achieve@ianurosg the data fro

two diverse yet complementary angles: cluster analysis aahéhesis. Moreover, the stidjtial

phase further validated data derived from the quantitative com{Muoggret al. 2018; Henry et al.

2015; Holland et al. 2006)

5.2 Data collectionand initial analysis

5.2.1 Initial understandingofthest akehol der sd set-surveygs and per
Thelongitudinaktudy started by tlsirvey design created on Google Fortrsndwascomposed

of three questionnair@e appendix A, B and @imed at three stakeholder groups (N=215): teachers,
students, and parents living in Portugal. In order to comply with the health authorities’ safety measures,
namely the social distancihg;hoseto post the questionnaires on spedtacebookchannels

between the 1st and the 14th of April 2020. These Facebook groups, managed by and/or attended by
teacherg87 249members, collectivelgr parentg12 390members, collectivelyrovidedseveral
individuals thagrantedsaluable insights on the methods and processes taken to mitiatedthe

19 disruption on educatidror thestudentsit was usethe snowball techniquéhereit was asked
threepupilsto fill the survey angkferit to their friends and colleagusis increasintpe sample
size(Taherdoost 2016§9% of inquired subjects were teacher$p 4tudents, and 16.3% parents.

The questionnaires first informed respondents about the study's goal to understsw $@ieans

to mitigateCovid19's impact on the education system with the view of listing potential gaps.

9 https://www.google.com/forms/about/



Additionally, it assuretldé respondent's anonymity and the-lmading invitation to complete and
submit their answers.

The first section consistefldemographic questions such as age, gender, and which school year
the respondent is related to. Thkowing sections differed on each of the three questionnaires
according to each stakeholder's role within the education dypteimed onthe respondents'
attitudes, preparedness, and employment of ICTs during the transition from a regular school setting
to an aline one. Additionally, 40 questions, on average, designed by the author, consisted of multiple
choice and further specific opamded questions to understand the respondent's distinct observations
and experiences amid the pandémaicwould be used t@sign the Bveeklong interviews with the
same stakeholder groifalinkas et al. 2015; Bryman 2012; Vogl et al. 2018)

5.2.2 Anin-depthc ompr ehensi on of st pdcepiamgdothiervievd set t i n
This study alscontemplated an interview sample (N=6)Tab&4, to generatéiversified insight

into the teaching and learning constraints arisingleouse ofCT's during the pandemic.

ID  Stakeholder Age  Gender Sector Area's typology* ~ Socioeconomic

background*
T1 Teacher 48 M Public School Urban Low-poverty area
T2 Teacher 43 F Public School Rural High-poverty area
S1 Student 14 M Private School Urban Low-poverty area
S2 Student 15 M Public School Semiurban High-poverty area
P1 Parent 41 F Private School Urban Low-poverty area
P2 Parent 42 F Public School Semiurban High-poverty area
Tablel. | n tparticipaigeneraiférmation

The use of conveniengerposefuindextremeusemethod (Liikkkanen 2009used sagentially
determined the selection of twbgBade teachers (T1, T2), tWogBade students (S1, S2), and two
parents with children enrolled in tiegBade (P1R2)(Bryman 2012 he sampléried to gather
contrasting perspectivesigludngparticipants from the public and private school sedigpsrsed
geographically throughout three cities (rural and urban areas), freamtheregionyith
comparatively different househmldomesand diverse academmd employment profild3espite

the small sample, this diversified sampling allowed us to record and examine individual and collective



patterns on the participants' varied perspecliveselection of deviant cases enabled the recording
of ample insights that arose while adjusting to the school closing varioMislsaek Garrett
Moore 2013; Vogl et al. 2018)

| adopted a semstructured interview method due to its flexibility, enabling a balanced way to obtain
informationevoked by the inteeisvee. It also helped to create an iterative synergy between the
interviewer and interviewee, an "attempt(s) to understand the world from the $kitagdetsihd
Brinkmann 2009oint of view and their experien@€allio et al. 2016; Palinkas et al. 2015; Marshall
1996; Mcleod 2003; Burns 1998 longitudinal study was defined according to Mordéeiralis
(2009) i n which t He odmttah edissa npa tshuebrjeedct s repeat e
the 6 @rticipants were interviewed once a week, throughout five weeks, comprApeihdimg)
Mayof 2020generating 30 interviewsisprocess occurrdry Zoom or telephone, for an estirdate
period between 13 to Biinutes see appendiX.

The interviews started with a brief description of the study and a request to record the interviews.
| designethesemistructured interviews in respottsdata collated in the survey, wipictposefully
guided conversatignghich process is presentelligure3. The moreignificant amount of teacher's
responses in the surveys allowelgarar direction ithe interviews' design, whereas the students’
and parents' initial interviews were nesqgoratory. The interviews consisted of a ligtestions
and followup ones tqrobe interviewees' pertinent remarks. Upon recptdingcribing and the
respons es panewsatmfiguestions arase, correlated to interviewees' poewinests
and the quantitative data retrieved from the survey, thus clearing or reinforcing some issues and
unfolding new ong¥allio et al. 2016)



One pivotal point on the longitudinal inquiry was the individual's interactiomstevébtive

Stage

Survey's dara
collection.

Stage 02
Determina
tion

Survey’s data
collection and
analysis.
Interviews'
design.
Interview to the
three stakeholder
groups.

Stage 03
Confirma
tion

Survey’s and first
week's data
analysis, and
interviews’
design.
Interviews to the
three stakeholder
groups.

Stage 04
Validation I
Survey’s and
second week's
data analysis,
and interviews'
design.

Stage

Survey’s and

third week's data
analysis, and
interviews' design.
Interviews to the

Interviews to the three stakeholder
three stakeholder groups.

groups.

Stage

Survey’s and
fourth week’s
data analysis,
and interviews’
design.
Interviews to the

three stakeholder

groups.

Figur8. Mixeemethods longitudinal process followed in this study

technological mediunalopted, either voluntarily or compulsory, to cuitie the new remote

learning methods. That is their use of interactive technolegyaon specific tasks or connect or

communicate with another individual or a group.

5.3 Data Analysis Methodand Initial Understandings

5.3.1 Feature coding

The quantitative and qualitative data from the survey (presentechiapteb.2. Initial understanding

of

(1590 questionsThe 30 recorded interviewserelatert r anscr i bed.

t he

Upon

t he

categories emerged, and each category was placed in one spreadsheet with a sgecifid nolour

Figure4d. Excerpts from interviews were added to each sheet and coded into Xboadmated

categorieqi) feelings & perceptions; (i) homeworks(iti) u d assistarics; (iv) group activit{el

cl

institutional informatioand (xi) tele schodladded excerpts of transcribed interviews to each sheet,
according to a respectnagegory ahrelative to each stakeholder (teacher, student, or parent), week

assesos

structur e;

(vi)

l earni

ng

met hods;

(1 to 5) and individual (1 or Examples of transcrigi®om teachers (Ts), students (Ss) and parents

(Ps)can be found imable10, appendixl

(

st akehol-duveywére examindd itordgtermiree andl guidetbedesvp t | on s
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Estou constantemente abomrecido e nunca estou com di: igdo para fazer os de ca

aprendes mais com ensine Ensino presencial, porque tens que estar com mais atengio, caso co
Sentes-fe mais cansade do que antes O mesmo.

sentes falta da escola
De brincar com os meus colegas, mesmo na sala de aula brincavamos.

E aborrecido estar em casa.

Sentes falta da escola Nem por isso.

Até agora esta tudo a correr bem Hummm, nem por isso, fico aborrecide muitas vezes.

escola? Achas que vai ficar tudo bem Néo, acho que ndo. Acho que vamos perder metade de um
Achas que estas a ser prejudicado neste 3.° periodo

Directora de Turma fala e tenta franquilizar-ie e pergunta-ie como & que tu estas

Pensas que o 3.° periodo sera pior que o anteriores Ohhh, se estivé na escola, ap

S1
Weekl

82

51
Week2

s2

S1

Como foi esta semana O mesmo.

nédo exatamente bem, fico abormrecido muitas vezes.

=

Feelings&Perceptions ~

Figurd. Excerpof theefa t

5.3.2 Cluster analysis

nesta semana Correu hem. fiz fordos o= frabalhos de casa... como tenhn feito semnre.

ure coding with the interviewees® respon

A subsequent cluster analysis was maerbgarizingxcerpts from transcripts, feature coding, and

words that encapsulated their ovenaihning or feeling. The resulting 33 words were later placed

individually on digital sticky notes, using Miam mline collaborative whiteboard visual platform.

The notes are cologoded to give an overview or relation between stakeholders and their statements.

| placed codes relative to categories where most codes drnaésgédentified the three stakeholder

groups on dark pink notes; the categories or feature coding's codes are green, the subcategories are

light yellow, the 33 words are dark yellow, and the authors' main takeaways are white. This method

helps assess data and reveal "the motives of partifopahtsr actions and the reasons behind

counterintuitive findinggHenry et al. 20157he visual data representation simplifies and grants a

discernible overview of the material e themes that emerge.

10 www.miro.com
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Figur®. Longitudinal interviews' cluster analysis

5.3.3 Theme analysis

A thenre analysigfound in Appendix K was also conducted to cresamine the "individuals'
perceptiondeelings, knowledge and behavi¢@dest, MacQueen, and Namey 2@)h research

was performed using Lueidnd outlined the overall impressions of the codes found in the feature
coding. The digital sticky notegh thegeneraimpressions were used as guidance to reach the three
main themes that arose according to the data retrieved from the feature coding: "Education duties",
"Technologies”, and "Communication". Other themes emerged from the previous doasjnigus

a new sutheme layer. The sticky notes refer to the three stakeholders: purple for teachers, orange

for students and green for parents.

11 www.lucid.co



5.3.4 Summary

The data retrieved from this longitudinal mixethod study indicates that education progressed,
amidthe pandemic, via interactive communication platforms and social media. The teaching and
learning progression happened regardless of the school community's lack of readiness, ICT training
and resources in the transition to DE, causing anxiety and uneagettee school community.
Additionally, some parents' inability to properly assist their children's learning needs leading to a series
of issues that the school community tried to solve collaboratively within specific online social media
groups. The isssidound in this study, concealed in theGoeid19 pandemic, were aggravated,

revealing severe inequities in education and knowledge access.



6 Findings
6.1.1 Featurecoding analysis

6.1.1.1 Feelings & Perceptions

Teacheaddnitially, teachers had to mantggr anxiety and stress due to the uncertain pandemic's
effects and their students as well. The new methodologies and procedures were generally taken as
challenges to fulfil in a hopeful manner. Nevertheless, despite being motivated and engaged, teachers
felt overwhelmed and sometimes demotivated due to their student's lack of interest.

StudentsGenerally speakinthe students felt "constantly borégll), anxious and trapped in a
setting that is not conducive to proper learning due vatioeis distractions they have at home. The
students perceived that the initial significant amount of homework made them realize that they were
not on vacation despite being at home. The school chores gradually decreased, yet the amount of
stress and tireéss remained the same.

ParentsParents observed a lack of focus and fatigue in their children, but mostly boredom due to
non-existent routines. Moreover, according to parents, children felt they were on a vacation period,
making it difficult to focus otne school chores. Still, eventually, the new DE routines settled, and
the students gradually became more autonombasstress and anxiety caused by the new

environment are emphasized on the parents as well as the new responsibilities towaddsrtheir chil

6.1.1.2 Homework

TeachedsAfter the school closure, teachers were asked to send school chores via email to the
students. Shortly aftéineydecided to share teaching strategibseach otheto unify criteria and
implement new procedures to not ovetmitbe students, like sending weekly worksheets that they
would return in digital format or pictures of their notebook exercises. The initial high expectations
were defrauded as the students were subpar, relatively to-tbdafaeeeriod, but "this &n
extraordinary time in our lives, and we are doing oub&sRegarding their scores, teachers are
more benevolent under this situation, adding to their probable lack of resources or parental support
(T1,T2)

StudendsAt first, students were sent 'vacations' tasks' with a 24h deadline, which, compared to a
pre-pandemic setting, are "more, much more" (S1). However, some students observed a discrepancy
among their friends from other classes or schools who got homework bdterdatmm, or even

absolutely none at that point. Usually, the assignment was considered a medium difficulty as it



consolidated previously taugggsonsSudents received weekly worksheets by amaié third

weekwith a due date, usuadigntby the tass director. The scheduled dates granted extra pressure,

which was welcomed by some students, who saw their autonomy expand throughout this process.
Parentd Parents also noted a disparity among the homework or 'vacation's tasks' among their

friends orcoworkers' children. One parent stated the teachers should have sent assignments in a more

structured manner from the beginning. This way, students would not feel like they are on vacation.

Afterwards, the students received weekly worksheets with alstandser of tasks. Yet, according

to the parents, the pupils' proactivity did not increase, as the progenitors must keep reminding them

to check theionlineplatformsor emailsand do the homework.

6.1.1.3 Student's Assistance
TeachedsThe class directors would have increased responsibilities, as they would serve as an
intermediary between the school system or the other teachers and thel ssidenss had a clear
perception that this pandemic "will emphasize the inequities, tuspagsa society, and we have to
face it" T2. However, teachers were uncertain on how to mitigate suchspse&slihe students
with special needs.
StudendsStudents would commonly resort to their class director via email to theivamlibts
to the corresponding teacher. Some parents were unable to help due to their lack of knowledge. In
this respect, the students would ask their siblings, friendsseargeenginés aid them in their
school tasks.
Paren@Before the pandemic, some parents would occaskaatheir children during specific
periods, such as befdlhe exams. Nowadays, such assistance fwrdneevery demanding, especially
with other children who also need to be assisted. For those pda@hdo not understan(P2)the
student's homework, the assistive role relies on older siblings or extended farnpifgg&oitoes
observed an increased autonomy in their children, while others saw their offspring unable to complete

their homework witout help.

6.1.1.4 Group Activities

TeachedgNo relevant information provided on this matter)

Students One student presented a group project remotely that transitioned from the previous
school term. He believes it would not be possible, or he would totldé& on a similar project at

a distance, even using ICT, while the other students emphasize the difficulty in working on such



conditions. The first studef81)also states that he belongs to a study group that existed before the
pandemic and now meetgh his colleagues using I@iost commonlgocial mediénstagram)

Parents (No relevant information provided on this matter)

6.1.1.5 Classes’ Structure

TeachadPespite the teacher's autonomy, the schools created task force groupkthanted
specific protocols with some differences from school to school. Usually, the classes lasted 30 minutes
(a block) yet some teachers would join two blocks; if a class had two blocks in a row, these would
have 60 minutes. Teachers varied ondhaluation methods regarding grades, from weekly tasks to
guestions made at the end of the class or Google Form's questions at the end of the period.
Throughout thisime teacherslainedto be more benevolent towards the students and their grades,
due b thisuncertaintyand theunexpected or untold issues students faickdme, regarding their
resources

Studen&s(No relevant information provided on this matter)

Parents (No relevant information provided on this matter)

6.1.1.6 Learning Methods

TeachedOne teacher claimed to have a brief experience with DE despite no methodological or
ICT training. Regardless, this teacher believes he and his colleagues were ready for the new distanc
teaching format. At the same time, the other pointedeuabtlaborative process, the initial lack of
guidelines and emphasized the "learn by d@i@yaspect to deal with such difficulties. In this
"extraordinary time(T2), the new guidance gradually instructed teachers to reinforce previously
taught concepts; nonetheless, some teachers preferred to continue the program. The methodologies
changed over time, adjusting to local authorities' guidelines or even studeats’. D&sapositive
aspects are acknowledged, and this period served to update a 'stagnant’ system allowing "an inclusive
teaching'(T1), but the 'real school' and the human contact are preferable because school is not only
for "learning what is in the booksis the connectiongT1).

StudengsThe divide between private and public schools was displaytethe apparent facility
t he pr i vsuteats mmdledtie DB sactivities submigsiogMoodle. On the other hand,
the publicschool stud#& never heard about such a system and would send his tasks (o@ email
digital mode or t Additionallyndedpitelihe trét Stisdenpfinding ‘cooletise)

remote 'Technology' class taken before the pandemic, he prefets-fatasetting because it is



more conducive to learning and less distracting. Both students stated they were not fully accompanied,
and the weekly activitiethoughreduced afterwards, wet#l hard to balance.

Parentd Parents believe the schools' lack sfructured response to the school closing would
damage their children's learning outcomes. The inquired parents had dissenting answers regarding
their children's school procedures. The private school proved to have established a system (Moodle)
before tle pandemic that helped during the DE period. In comparison, the public school emphasized
teleschool. Parents also tried to develop a routine for their children to provide a structured
environmentOverall, the progenitors found the teachers helpfylramskd their adaptation to the
context, namely decreasing the amount of homework over time. Yet, there is an understanding of the
teacherds shortcomings regarding the solve th

6.1.1.7 Technology

TeachedsSome teachers used this oppotyutd change some of their teaching methods and
incorporate more technological solutianstheir teachingsThe local authorities' guidelines
established the various ICT solutions. However, the teachers took individual approaches to contact
their studentsThe bulk of these interactions were on the shoulders of class directors who used email,
Instagram, or Facebook, despite the last platform being associated with ‘o{@iPedtifght after
the school closures, class directors were asked to inquistutieats about their resources. The
objective was to know which students needed the tools to progress their learning. Thus, there was
concern among these professionals about the scarce resources of some of their students and their
parents' lack of knoedge to mitigate some technical issues.

It was emphasized that the student's expertise on ICT surpassed the teacher's skills, especially for
the older ones. That could bring some difficulties regarding some type of student's foolishness that
could impedehte proper class continuifyl initially did not believe the students would adhere to
Moodle, which was used solely by teachers to exchange meeting minutes or other documents;
however, the students proved to be more than capable of interacting wittysterh.ar hpublic
s ¢ h opankigakrecognizes this system's advantages by saying "Moodle is here to stay, and now is
for good"(T1). Nonetheless, "there are several circumstances that make DE more éxha(isiing )
namely the content's transition for R&ntext. Additionally, dealing with technical issues or
evaluating the students' homework through bad quality or dark pictures sent by them because students

"do not have the resources or do not know how to work w{irjt"



StudendsT hroughout the interviews, the technology divide became more apparent in both student's
schools and households. The private school student used Moodle regularly before the pandemic, so
thesignificantise after school closwras not of concermMoodle preed to be very effective for the
studend Isearning progress and interaction with teachers. Nonethsefiesis, the need to keep going
to the platformto check if new taskgere assigneth bequite cumbersome. On the other hand, the
public school studnt never heard about this system and was asked to create an email to receive
instruction and send his homework, which could be @ohe computer or notebook and later
photographed. Students' differkatrningorocedures are also mentioned by bottheéAsame time,
there are synchronous and asynchronous classes in the private school:dblequlislicdent was
told to see telschool classes and complete the weekly activities' plan. The interaction with their
colleagues and friends is mainly dor@igih Instagram or WhatsApp.

ParentsParents refer to the increased use of the computer for learning purposes, yet the notebook
is used as well, and the student will take a picture and sendiitteather. One paremtas
particularlyyoncerned about her younger daughter's school progression and the troubled initial use of
Microsoft Teams. The synchronous video conference classes are seen in a better light because it is
closer to what dP1) Theeparkent'sssacied® Igroupsf l&keeWhaittsApp, &ree
perceived as necessary, especially for those "people who are a little bit lost and a@kfor help”

6.1.1.8 Social Medlia

TeachedsSome teachers would use specific Facebook pages to get suggestions or ideas in this
transitioral process, like -learning" pages. For others, social media groups with their colleagues
would grant the needed support for such educational disturbance. Some of these groups existed before
the pandemic as an informal means to pass information eSidintiemic period proved to be highly
effective in giving knowledge about new methods and encouraging the group. Teachers would mostly
use WhatsApp and Facebook groups to contact each other.

Studendsinstagram is the preferred medium for students tadhigith each other, either by text
or voice messaging. The time spent on this social media and WhatsApp groups as well expanded
throughout the studied period. These groups would be mainly used to talk with friends.

Parent® Parents' use of social medigcarce, and according to one progenitor, the groups are

somewhat complicateddreplete with sillinesgT1).



6.1.1.9 Communication

Teacha@y©ne teacher with previous experience with DE stated the bonding is necessary; therefore,
the faceao-face school setting is preferable. Nonetheless, this could be achieved by discussing some
issues with the students after the content is taught. Redgaediogntmunication among teachers,
previous channels, like WhatsApp groups, proved to be fundamental to "find more information about
all these issuefl'2) and support each other. The student support is emphasized frequhtly by
who is also a class directwhonow believes that it must be "100% available for them (students),
anytime'(T1). However, those students with lower grades, a poor work ethic and those with several
difficulties"(T2) never contacted the teacher.

Student$ Students' preferred medium to communicate with their colleagues is WhatsApp and
Instagram. Furthermore, they do so to "remind someon®rglbd some homeworkSJ), to check
which activity sheets are due next class or even to joke around, whidkenggagelsome students.
Teachers also resorted to social media groups, namely Facebook, to rpapiistiobieck their
academic progression, and support emotionally more anxious ones. NevB&halashjs class
director sometimes talks to no oas,in, no student would respond or interact with her in the
Facebook Messenger growupeated specifically for this purpo&e T1 said, students believe
Facebook is for 'old people’; therefore, this medium is not optimal to interact with youngsters.

ParensParents are aware of the student's communication needs, mostly with their friends, which
happens regularly because "all entihave smartphong®1). On the other hand, parents do not
interact much with each other despite knowing there are proper channels, namely parent's WhatsApp
groups. This might happen due toghmgenitosdincreased responsibilities and some shyness, as

parentmentionedP2)

6.1.1.10/nstitutional Information

TeacheddViost of the school's interactions with students and their families are made by the class
director, who is often the intermedidtgwever, the information is scarce and comes on very short
notice, emphasising the stakeholders' uncertainty. Nonetheless, one teacher notices a certain
detachment among the students, regarding these circumstances, possibly due to their lack of sense of
responsibility. The schooirsufficientpreparednessdéo T1 creating an Office Word file with all
students' contacts, which he later shared with his colleagues to interact directly with their students.

That is, the school did not have the students' contacts in their systems. Similarly, a file with the



teachers' gdacts was created and shared with the students to clarify an eventual doubt with the
specific tutorYet, T1 would intermediate all contacts between students and teachers.

Studen&The uncertainty was pervasive among the students who believed hiees dehoot
fully enlighten them. The school clousaeasures and tedehool or videoconference as a
replacement for the fateface classes were taken with some surprise and apprehengiopilsThe
are also aware of their parents' lack of inffoormato des pi t e some of their ¢
to clarify their doubts, some progenitors never contacted the instructors.

ParentsSome parents were not informed about the added responsibilities on their children learning
continuity. One parent waurprised by the overall lack of organization and the fact that "no one
knows or gives direct information; it is just what we hear on the (RdvsAdditionally, the
communication is poor and imprecise regarding the classes' continuity, gradésnveseablly
plans or even tuition. The parents emphasized thetahmnstruction and information channels

added anxiety to an already stressful environment

6.1.1.11Tele-school

Teacha®©verall, teachers did not considerseleolas part of their teaching methodologies, yet
they acknowledge its pertinence as a complement to their DE tutoring. Some teachers referred to not
knowing much about it nor care if their students would see it or not. Others, however, said they would
mentionit to their students but not evaluate the content taught on that medium.

StudendsStudents found tekrhoolkontent to be tedious due to its simplicity for their age range.
One student referred teleschools unnecessary, and only one of his tsanketioned it. Students
would rather spend their time studying and doing their homework instead.

Paren@Likewise, parents initially considered this medium, espetiedlyoiengerchildren, but
afterwards, they gave up and would focus their effottein books, other teaching materials and
their homework. In general, parents foehelschoolchildish and "an attack on children and adults'

intelligence(P1).

6.2 Stakeholders' readiness and learning continuity amid the pandemic

In response to the sudden disruption caused by the pandemic, the general unpreparedness to continue
education remotely was manifested in a lack of DE methods and tools, as observed in the survey and
interviews analysis. 64.7% of surveyed teachers andf3gaBéatgefer to insufficient resources in

the context of DE, resulting in unequal access to edyeddmacknowledhg T2 andP2. The lack



of DE teacher and student training is also a pressing issue for 87.6% of the surveyed respondents.
Nonethelss, we must interpret data in light of the information provided by Portuguese educational
authorities, namely that public education sestippsrted8.6% of students learning online during

the pandemi¢Sarmento 2020In addition to the fact that 80.9% of Portuguese families have a
broadband internet connection, according to the Portuguese national statisticad Institute

Nacional de Estatistii®NE) (Sarmento 2020; Ferreira and Goncalves. 2G20according to 70%

of the surveyed students and 54.3% of parents, teachers' unawareness of DE methods and their
implementation led to unclear or rexistent information instructions that would support pupils'

online learning.

All stakeholder groupecognized the lack of DE preparedness as a significant gap. In response,
many of those surveyed had to seek information online through social media groups, where many
were already present. Reliance on social media groups for support was particuleniygomnmmg
more senior teachers who felt they were facing uncharted territory, especially regarding video
conferencing tools, such as Microsoft Teams or Zoom (T1, T2, S1). Generally, the older teachers
preferred Facebook Messenger and WhatsApp when seglpng amongst their peers, whilst
studentpreferredVhatsApp and Instagram.

The surveyed data indicates that 80% of the parents who belonged to a WhatsApp group would
visit the group more than five times a week to seek more inforrb@6rof hese prentd
interactios areabout their children's homewotl§.7%aboutremote learnind. 6.7%abouttheir
expanded role in their children's educatomn 16.7%on how to submit tasks ordinThis
information proved valuable for 80% of the students' parents, who claimed that teachers did not
always answerh e i r questidnglraiseddérieg DE clas&sslemonstrated by the quantitative
data, thisssue is more pressing for 20% of sttsderho claim a lack of support after class. On the
other hand, those who felt supported stated that teachers had an essential role in ensuring learning
continuity (66.7%), followed by their parents (55.6%), classmates (44.4%), or siblings (11.1%).

6.3 Studert's learning variability

Once school closures resurrstidl in remote contexeachers increased student workload to address
educational needs and ensure learning contidesyite 78.2% of surveyed teachers believing that
there was an appropriate n@mbf tasks sent to the students at home, 70% of the surveyed students
disagreed with this approach and often felt overwhelmed by the number of tasks to which their parents

sympathised and agreedwiihenumberof tasks sent to students after the school closareslso



considereaverwhelming b1, P1andS2. Later there was a reduction of homework as soon as
teachers realized that students were not meeting the expectations set by a high volume of tasks. In
fad, as a result, teachers observed a qualitative decrease in students' responses andasdecline in
participation.

Student participation in synchronous or asynchronous classes also decreased because "there's nc
comparison between expressing verbally, and clear a student's doubts using a chat, for students to see
when or if they see it" (T2). addition tathe deficiet learning, teachers observed the importance of
parentassistan¢statinghat soméwill not support the student's needs, and many other needs" (T2,

S2, P2), thusonfirmingthe claim of 57,1% of the surveyed panehtssaid theyould not assist

t heir <chil dr eThS ssuaisespmbaallyialarmingefar stigdents who lack a supportive
network and often do not have someone who "can step in as tutors or monitor kids without strong
seltlearning skillsilNoonoo n.d,)therefore increasing previous inequalitieseamcing variability
amongst the student populat{gtuhfeld et al. 2020)

6.4 The weakest link

The retrieved data identified strong connections between clusters in the cluster analysis, as
demonstradin Error! Reference source not foundThe "students and "teache@s dlusters are
connected through technologic tools such as "computer”, "Zoom", "email”, and social media
platforms for example, now incorporated in the newrileg methodsused in DE context. That

is, such tools had a predominant role in the stakelddédersng and teaching process. Upon
inspection, the importance, use, and knowledge of DE's technical mediums are evident, as well as the
collaborative dimeios implied in their us&his dimension isacknowledgein the sticky note

"Group", highlighting the importance of peers, friends, and acquaintances in clarifying doubts
resulting from DEEontext Additionally, from the students' and parents' perspectives, the technology's
collaborative nature was fundamdotathe student's comprehension of concepts taught on online
platforms and considering the many limitations experienced by parents in their new teaching assistive
role. Moreover, the parent's cluster is left detached and unresponsive to the otheeftdcsiegys,

the parents' lack of engagement and understanding. Some parents embraced their new role in their
children's education; however, many experienced frustrations dusettirigfP1, P2, S2). Finally,

the question mark visible irg&ie S5demongtates the lack of contextual awareness and knowledge

that inhibits parents' ability to participate and support their children during DE.



6.5 Theme's confluence

We also found three meaningful areas in which the thematic analysissedadnmfpuch themes
emeged from the feature coding's examination. The research provided valuable insights on the
stakeholders' attitudes throughout the longitudinal study and reinforced the cluster analysis

conclusions.

6.5.1 Education duties

All stakeholders are aware of the pardfemonstraints and how limited and overwhelming this
disruptive event is for all educatommunitie§T2, P1, S23eenn FigureB& Nevertheless, students

do not feel appropriately guided by their teachers and often rely on othelikeuhmemternet,
colleagues, friends, or relatives. The overdependence on the parent's role in the students' support
system proved ineffective to their other personal, familial, and professional demands. Additionally,
the lack of academic knowledgeaitasl, by some parents and teachers, as an impediment to helping
their children properly. Such an environment required a more dedicated-amdkivagcattitude

from teacher®verwhelmed by the teaching transitiorstudkentequests. In order to mitigasome

issues or doubts, teachers also looked for their colleagues or friends to support them amid the
transitional period (T1, T2).

Some parents observed their children's proactivity increased through the study due to the systematic
and organized weekbsks.In comparisonpther parents noticed the pupils' proactivity did not
change, as the progenitors must keep reminding them to do their homework. Before the pandemic,
some parentsccasionally assistieir children during specific periods, suchetmdthe exams.
Nowadays, such help proved to be very demanding, especially with other children who also need to
be assisted. For those parents who "do not understand” (P2) the student's homework, the assistive

role relies on older siblings or extendetdlyanembers.

6.5.2 Technologies

Some peoplecognizednd praised thexpanded use of ICTs to continue previous interactions with
teachers and colleagues. However, the constraints regarding the skills needed were expressed, name
for some teachers who, befdhe pandemic, relied on their students to aid the interaction with
technological devices (Sdgseen irFigure89. The students' and teachers' enthusiasm for the social
media groups was not matched by some pavbotaacknowledgethe benefits of the groups'

collaborative effort. Yet, the lack of objéistie seeas unfavourable and tioensuming.



Some teachers would use specific Facebook pages-wzoning’ to learn more about coping
with this transitional process. For others, social media groups with their colleagues would grant the
needed support for such educational disturbance. Someedjringps existed before the pandemic
as an informal mean to pass information and for bonding. SGiguiae 9 pandemic proved to be
highly effective in exchanging knowledge about new DE methods and encouraging the group
membeswhenever necessary. dreas would use mostly WhatsApp and Facebook groups to contact
each other, while Instagram was the student's preferred platform to interact with each other, either by
text or voice messaging. The time spent on social media groups expanded througithad the st
period for educational or recreational purposes like talking with friends and colleagues.

Some teachers believe they were ready for the new DE format; however, the collaborative process
and the "learn by doing" (T2) aspect to dealing with the unknaskad the entire process. DEs
positive elements are acknowledged, and this period served to update a 'stagnant’ system allowing "ar
inclusive teachingT1), but the 'real school' and the human contact are preferable because school is
not only for "learimg what is in the books. Ittiee connectiongT1) and the bonds that are created
while learning and teaching. Also, the inequalities in the access to proper resources and an
environment conducive to the student's learning are cited as essentbdiess; yet unfairness

and injustices will exist regardless of the circumstances (T2).

6.5.3 Communication
Formal and informal communication constituted a necessary form for the stakeholders to interact.
However, some issues arose initially but were gradually solved)ltwmatalybenefitedthe
educationatystemMost of the school's interactions with students and their families were made by
the class director, who was often the studentdaantty intermediaryas seen ifrigure 90
Nevertheless, according to the interviewees, the information is scarce and comes on very short notice,
emphasizing the stakeholdengase

Formally, in the school community and local authorities, "no one says anything"itg2hdead
individuals to rely on each otimdormallythrough social media groups. The formal communication
was mainly made up between teachers and students who tried to progress education through
educational activities present in weekly task's plasstructured approach led some parents to

notice beneficial effects on students who used the social media groups to complete their plans.



6.6 Summary

After the data examinatidhe initial uneasiness and anxiety regarding the pandemic context and the
conequent sudden and s are ceabDespiteghle inifiat dismay, apexvavipd e 6 s
attempt to progress the studétgarning was executed. Such accomplishment was achieved using
ICTs,whichat first caused commotion due to the lack epgnmednesgaining,or resources from

the school community. The teacherds and stude:l
insufficient resources and the parentods inade
to an arrg of problems that the school community had to solve remotely while in mandatory
confinement. Thissues described abgeg¢ent in the pr€ovid19 pandemic, were exacerbated amid

the school closures revealing severe inequities in the akuegssenfge and instruction.

7 Designimplications

HumanComputerlnteraction (HCI) research is continuously studying how to cpeoptt over
distance using interactive digital technology, which@oth@19pandemic has an added purpose.
Not just in thelight of the remoteness by itself buthesonly means to connect, possibly for an
unforeseeable time, the whole educatigns t e m. 't i s fundamental to
learners who arenowi t hout O6traditi ontalhémtiemddridé20203 s¢ @ n d
Instead of relying solely on text, intera¢debnological devices may enable several resonant types
of answerdo a problem, thus fostering creative thinki@Gg. tools can be aided with tangible
materials, compellipgipils todivergerom their electronic devices

From the previousesultspresented ifrindings can conclude that th€Ts general acceptance
does not necessarngarthat theirimplementationands e r eassure the | earnir
The need for a flexible response duetbe pandemi cds uncertainty anc
extensive requirements shouéd rbcognized and further addresSéateover,the collaborative
reflection expressed by the stakeholders indicated the need for a redesign of the existing solutions (T1,
S1) and the expansion of more technological mediums to enable interactions atalkeigplders
that were part of this study. They derived the creation of a set of design imptieagioped after
the longitudinainixedmethodsstudyanalysi¢Sas et al. 201d)vided into three gups: a) levelling
the playfield with an assessment and equitable distribution of re&odesegn implicatiohisb)
managing the learning experience that emphasizes the academic and bureaucratic systematization tc
increase effectiveness and partiopé&idesign implicatiofisc) communication and collaboration
efforts to also extend and effective communication for varied pufasggn implicatiopsThese



solutionss eek t o answer student 03 angreddca theeachecand need

familie§struggle to help their children with their assignments and homework (S2, P2).

7.1 Levelling the playing field
An important category that could be used to generate design implications ncaimdystds
technologydriven solutions (T1, T2, S1, S2, P1, IR®lementinghe set solutions might not be
homogeneous throughout the schools or reggmd t her e  wi | | al ways be
families already possess a device (talpietp, or pc)but it isessentialo know if that device is
sharedor not among one amore siblings, for example.
Ensure technological eduity fundamental to understamigde shortcomings ao$chool
communitesoensur e resourcesod6 equity (T1, T2,
executed using survélygany mean availaple teachers and families to know who will need

devices and bandwidth.

Re s o ur c ehs éstineatioa and @amotionof all availdig@alresourcearenecessary
as a mean® be fully employed and optimized for mobile devices when a itapiop

available.

Increment of usabilitgrease digital platfortns i n t deatarestiniwhich thgser would
be timely notifiednh colourgraded manner according to the type of material available like
homework, grades, or informati{d@i, T2, S1, P1).

TechnologioatructiagnTraining must be provided to tutors and studentise implemented
technological solutionand the future ongsontinuoushand in different formats such as

tutorial videos or still imagés example.

Technological suppBducative institutions (schools or governeyerduld aidteachers,
students, and parents with consistent and continual tech support to theatcsiisuld
already be limited to avoid the occurrence of confusion. Thereforesuppechteam could
be created to assist the school commupryvidinghelp in sveral formats, such as

telephone, videos, still images,-btegtep guide text, etc.

S:



7.2 Managing the learning experience

The qualitative data analysis also concludes the need for a protocolarsalechile is organised

for classes, homework deliveides;sussionsgnd/or interactions.
Participatory manageéenhe school community could be encouraged to make
recommendations or suggestions in an open and participatory manner. The inaflvement
the community will serve to understand emusidere v e r y pointd of Giesvand set

expectations.

Class manageméntlass protocol could include 45 minutes extended ¢tapsesote
student 6s p alasttl5 noinutpsaof dlass(T1,iSh). Acsfvedl devel op stu
presentatiorrontent or homeworto value their synthesasd public speaking (P1, P2, S1,

P1). This extended time could serve students to comment on each other's work by giving and

taking constructive feedback and insightfgfestions.

Class participabdrideocmference classes proved to be a matter of deep discalbsiains

its pertinence and safety. According to one participant, synchyideogsnference classes
facilitate oOproxi mity toherssomedtedentssafvayslmer one
harmed because their familiar environmentismoh duci ve t o t hose typ:¢
There is a need forfoa ddhdem aion ftoxxpes ofn itso
(T2), yet it seems to be the best approbaeic a u s e mard of tihedt attantios than being
there chattingdéd (P2).

Establishing home@dlkprotocol should be established for assigned tasksar@vork
where a woHsheet plan could be semtgularly(weekly or bweekly) so the school
community canorganishei r schedule. This will allow t
children and to f aci [(T2taswelleas imbue an exXtendédcesensed s 0

of responsibility, autonomy, and proactivity

Independent lead#nig t h o u g hautenbmyaan betndrtsired and promaiesl,o met i me s
itds good to be ,andsohsstdntdeadinesrrgemmp eov é S4d) ude
response (S1, S2, P1, P2). An organization tool could be estabbsiréents if they choose

to follow.



Homework efficién®nline learning should not overwhelm students, so the awfunt
homework should be divided into smaller parts with clear objectives. Teachéakecould
advantage of the interactive multimedia and support other actieitigattkingideos /
movies / documentaries or explore cities and/or museums viduagte a more engaging

learning experien€€l).

T e a ¢ h e rodeachéreceuldpmvidk feedback of the previous responddadtpléms
subseguent one, so students are aware of their |papcegsMoreover, théeedback could
be immediate through online collaborative documinis motivatinghe students to

continue their learning.

7.3 Communication and Collaboration
A pertinent claim expressed by participants (T1, T2, P1, P2) was the timely and consistent access to
information. Uncertainty could be alleviated quickly with clearer, concise, and consistent
communication among the school community. To avoid confusionigtnast, teachers, parents,
and students could have access to various lepatsedures and frequently asked questions
Data anytime, anyvahglis preferable to digitized pertinent information, sutieaschool
communi t i,®s$adilitae tbenconanurticatioMaintaining an ufo-date source of
information is crucial to optimize time and resources,eab | as oOoprevent c.

mi scommunicationdé (T1).

Group communicatibis essential to endorse students, parenteacitei@associationsnd

creation of groups among them on a platform chosen by them. grepanight be used

to o0clear doubt s, as well @2%.Butaseiohdordacm e ac
standards and conduct norms among stakeholders musieveoped to avoid
miscommunication amgappropriateemarks or interactions (81). And while teachers can

seek their colleagues for emotiopal,chologicalpr theoretical support, they canoals

promote closer interaction among students.

Teacher/ St ud é A tcatact groopncowidh be credted @m a safenzord

consensual platform, so trust can be built and establish an open line of communication. It is



important to understand studg€mmost favourite options and forms to communicate, either

text or voice message (T1).

St u d e coll@bsrative gammuricatibaugh students claim to resorsstarch engines

like Google to understand some condeggelve their homework, a crossed communication
platform between students from different gradeslsae created. The older students could
help the younger ones, thus mitigatingd#feient leaiing that 80% of inquired students,
84.1% of teachers and 51% of pareais to exist. Moreover, according to the same survey
50% of the parentgsorted to social media groups to understand how to clear their children's
doubts. Thigool could also bpromoted to forgéellowshipamong students and promote a

healthyand amicable school environment.

Operrollaborative teachingSyseen@mote and collaborative nature of interactive tigital
could also be deployed to a teaching commbiaitgan answer students' questions on an
individual level. It also could mitigate the lack of supportssodeants have at home, namely
the 57,1%f parents who claithey arenot able tofullyclearh ei r chi |l dr ends d
It is especially alarmitthe students withowat supportiveetworkwithoutsomeone who
canadequatellgelp them The solution should be comprehensigestudents with learning
impairments are also addressed in thresanpus circumstances. Moreover, the instruction
in a humarcenered manner as praised thg UN would therefore lead to a humanized

learning environment

Studentds cl| os e d The cdldb@abive elantent mentiomedSrtmudne nctad si
opet ol | abor at dovidealsabe lignaenedirgating groomstudies and enhancing

the number of group projects assigned to students who will use collaboratitedigdal
accomplish itS1, S2).

St ud e-te¢hbcesmmunmatidn group study may be createdtackle technological
accessibilities from one or more group memignatocol should be developedwvhich a
providedworksheetould be shared with the student with no technological resources by
resorting to postal services. This f@@eer communicatiomialowt ech sol uti on,
kids with no internet 2020n f eel l i ke they b



PenPal Pro@ét PenPal might be assigned to one student or a group of sivtemisuld
help each othéhrough platforms designed for that purpose. The postal servicealsnight
beused for it by supporting a distinctive way to starkimeslhvip,friendships nationdly or
internationally. The students would achieveanademic and personapabilities and skills,

such as a new language, thus broadening their horizons and making new connections.

7.4 Summary

The collaborative reflection expressed bst#keholders found in the previous sed@iBimdingsd

indicated the need for a redesign of the existing solutions (T1, S1) and the expansion of more
technological mediums to enable interactions among the stakeholders that were part of this study.
These #soderived the creation of a set of design implications divided into three groups: a) levelling
the playfield with an assessment and equitable distribution of resources; b) managing the learning
experience that emphasizes the academic and bureautzatatizgition to increase effectiveness

and participation; ¢) communication and collaboration efforts in order to also extend and effective
communication for varied purposes. These desi
pedagogical nee(ElL, T2, S1, S2), as well as reduce the families' struggle to help their children with
theirlearning progression, schassignments and homework (S2, P2).



8 OWL CLUB System
Thischaptepresents the OWL CLUB's ideation processisae® e s i g n  ptoblemgoivimgg 6 s

approacho creat&d vi abl e and n patedlal seo n gea ptup -céntEredi & 0 h L
approach to problem o | v(Kimbglib2011foreisgr ounded on a-npoogiressbs
framework. The comprehensi on gnséntedimthe pevibuge r i z a
chapterselicitedthe design directions for ameractive mobilsystem Additionally, he Design
Implicatiogave me relevant insightsdozatinghe system that | will present in this chapter, namely
those contained in the sabapter 83 Communication and Collaporatitty theDpen, collaborative
teaching systEme stakeholders' remarks regarding tmencoal interactions in various moments
throughoutthe school closures led me to beltkagthisis a suitablesolution to bring together the
entire community in order to mitigate piheblematicssuegncountered by students.

In the followingchapteyl pr esent t he OWlesigR tequiBemengmoposedd s
solution- derived fromthe data presented the previous chaptel&.ddi t i onal | vy, t h
architecture and the OWL CLUB app final iteration are introduced, divided into @gtians&

registration, studentds mode, and mentords mo

8.1 The Proposed solution

The longitudinal mixeohethod studyocuseson the CEs context amid th€ovid19 pandemjc

brought light to the many new and previous barriers that arose and prevented the student's proper

learning proces@nce the problem is settlédyegin to create potential solutitwysanalyzinghe

literature gap and tliserstemarksAs stated beforéconcluded thatreatinga new mobile system

to address the needs of thelKstudentdgs of extreme importanc&n idealsystenthat would

mitigate the abowaentioned educational inequities introduces the African's expression 'it takes a

village to raise a child', which deviates from the pervasive concept that education is restricted to

students and teacher s ttinghAdditiontllg acaording tosBourdogiosl 6 s p

cultural capital's concept states that one's surrounding dictates one's interests "useful skills, ideas, anc

knowledge'(Silva, Mora, and Stldaar 2018 his spontaneous and resourceful learning aided by

multipleinsightsmight be facilitated by "the surrounded cultures as a&s@apert 1993)
Thissystentouldalsoprovide "a rich experience to all learners who are now without 'traditional’

teachers standing beside them in clagbts'till 202Q)thus addressing the students' learning

variability aided by a commusdgnered approach. The community would support the students

through"humanized learning by permitting more personal, less alienating relat{®agiepsl993)



whilecreatingoondsand partnerships in the learning proddss.gathered dateasinsightfuland

helpful inthe OWL CLUBap® s c¢ rwhiehtequoemerst aresummarizeth Table5. Proposed

systene-mentoring Tableb.

Platform OWL Club
/ Features
Subscription No
Costs Free
Profiles displayed Yes
TyRe e ey Or?e[glrjrpolne
Randomly paired -
Duration of dyad Instantaneous
Discussion prompts No
S
Type of interaction On platform
Mobile or Mobile app

Web-based technology

Tablé. Proposed systeamtorimyiclear features

8.2 Design Direction

Thes y s tdevel@pmenivasacontinuousterativedesigrprocessl begarby exploringseveral
solutiondn asimplejntuitivemobilesystenthatincorporatedhe aforementionetéaturesand
assessashichoptionwasthe mostpertinentTheneedfor two separatenvironment$or eachset
of userswiththes t u dquestiodsdementor both groupso interactwasestablished.explainn

detailin thefollowingsubchapters.

8.3 OWL Clubd Architecture and Usability Process
The mobile systenmseekdo intermediatéwo typesof usersd menteeor studentsand mentors;

thereforethemobileapphastwo separatenvironmente whichboth usersnteracin thestudents

g u e s sagrmemibhsappseek$o promoteandnurturefruitful interactiosin apositivelearning



environmentandavoidinga poor designthat o ¢ o lkeddtd participantdisengagemerindpoor-
g u a I(Hotghtdnet al. 2019)knowledggassingThe OWL CLUBapp can be dividedtinthree
parts

Sign in and/ or Registration d the userentersthe OWL CLUB app using their email and
passworgbrthey camegisteto create an accoyas seeim Figure9l, in appendix LThe registration
is divided ito two parts, where the fipgartis generabnd itasksgheu s e r 6.4&exhaa avatar
might be chosen by a ptetermined seif drawings instead afs i n g tphograpls.ehu$ s
reinforcing the safe natuwkthis learning environmertfterwards, the user places their eamall
password twice for confirmation purpo3d®er e gi st r at i o wiffesentigte beiween p ar t
mentors andtudentsansit art s by choosing t hiethestsdensrdoglent s 6 01
theyselecthe school cycléhey are enrolled, followed by thechool yeartheirfavauredclasses,
next the classes in which they have the most difficaltidginally, some of their personal interests.
In the mentomg mode,usersnitially choos the school cyclechoolyearand subjects they want to
assistfollowed by the personal interestSheefore,thementor wilonl y get access t

guestions according to the information provided to the system upon their setup account.

Student environment- The students would seek the mobile system to clarify their doubts in
written form, which could be answered by more than one member of the teaching community
(mentors)Thequestions armmthes t ud e nt 0 s, bathransweredykllowsbaakgroenend
not (white background). The user can change thee s tvievo mad@&Tudo (all), Disciplina
(subject)Respondidaafisweredand Por responder (unanswer@xd) this screen, the studeoan
go to the menu, notifications, seasele, their profiles and pose a new quegtiban a student wants
to publish a questiotihe subject must be chosest, followed by the doubt, atite pupil may either
publish or notified their fauced mentor® n e ffirst amdkthen publishifhe published but
unanswered question will have a whaekground while the answered onkave a yellow
backgroundThe student will be then notified whbkair questionsiereresponded tand if one or
more answers wdiked The students could then like one of the answers they were enlightened, thus
raising this answer to the top positindaccording to theumberof people who voted in the same
responsdfa ment or 0 s edahe studenthespupitcbuddadd this mentor to their mentor
clusteror network divided per area, namely geography or math, and createThisdmzhd would
translate into a preferred channel of communication between these two members of thgzcommunit

Please sddgure92 in appendik, for moreclarification



Mentor environmentd Theme nt or 6 s ismoveistramhtfonearthien the mentee one
Yett he mentor wil/l also find a set of student:
answered (white background). Thi s TUuwea@l) can a
Disciplina gubject and Por responder (unawerell On the sama&creen mentors can go to the
menu, notifications, search, see their prafthiesnentorcaanswet he st udent ds doubt
the forum or through the notifications sent by specific memea&s. the answer provided by one
mentor would be validatéy two randomly chosen mentors and later accessible to the students who
wrote it in the first plac&hechosen mentors will bmtified,and theynustaccept the answen
their notification screefhe goal is the provide the most accurate knowledgedents who seek
the app.If the mentor finds amppropriateand enlightening answéhngy may like instead of
answering, thushanginghe answespace fronawhite background to green aagsingt to the top.
Please sdagure93 in appendix Lfor more clarificatian

Both types ofusers can also remove the bbativeen thenreporta uselfor not respecting the
norms stipulated when the participants agreed to enter the commlsufythey caturn off the
notificati ons an dormoeensightintoiheiolikeb and distisasplarlyg éachl e s
guestion or answkas a option available to alluserseporttf or | ack of compl i anc
guidelinegjisconnect notifications and disconnect from this particular cantekt.e wi s e, t he
options are also available for both sets of users where theyodaeigadntent, notifications, drafts
(studentds written gespersdhiatoveresnotaent), defimitions, amgbage, wr i
help and logout.

8.4 OWL Club App

Thes y s tdevel@menivasacontinuousterativedesigrprocesgroundedn the revised literature

andthe analsed datawhich derived into a series of design iterations. At the end of each iterative

phase] developed a prototype evaluated on a usabilityhesterativeprocessvassignificantly

advancewith thefeedbackjatheredh theusabilityestshroughthelow-fidelityprototypeandhigh

fidelity functionalprototype The humancenered design approatdd to thissystem'soncept and

developmenbased on the behavioudata collectedterative design methodology can identify and

improve most usability isspbst "the designer must be able to separate actual usability problems

from quirks due t(BaleyO#83) vi dual differencesd
The informatiorandmost of the navigation smoothly ascends from tinea r t pbbttonmeslge s

and uncovers mogeertinentinformationandinteractive elementBhis approach enables the users



to interact with the required input sqlétys focusing ofewerelements at the timeéo switchthe

previous optionthe scroto that point and such change wilfold otherinformation

8.4.1 Final Systemd OWL CLUB Application

8.4.1.1 Launching Screen
The OWL CLUB systemitiates with a launching mi@oimation where the oainergefrom

oneside (sides drottom) randomly antéboksatthe api logo.

OWLCLUB

Figuré. Launching screen

8.4.1.2 Signin & registration

Both groups olsers students and mentorsustsignin or register to entéhe OWL CLUB app
Theusersshouldfill in their informationn the registration phalee name, choose avatanail and
passwordOn t he r egi st r adppdiferehtatesewveco studlents and nentors by e
filling in spesific information relative to their modée studergselectvhichschoolyeartheyattend

and whichsubject(s}hey needupport for, eg., and the mentor selects whatthool year(s) and
subject(sthey want t@ssist the studentsr, eg. Both users are also requiredtiare their interests

to easanteractionsndd o u bt s 6 ahdaltimafelfortnayenuire wasnectians



OWLCLUB OWLCLUB

& &

Ola Ola
Vamos entrar no OWL CLUB! Vamos entrar no OWL CLUB!

Se ainda nao faz parte do clube, por favor Se ainda nao faz parte do clube, por favor
registe-se. registe-se.

Entrar Registar Entrar Registar

Introduza os seus dados.
Email
Nome
Escolhe o teu avatar?
Email
Carregar
Password Avatar
Password
St
-
Email
A e o et oot e s et e U
Email
Password

Confirmar Password

Password

Confirmar Password

A o ah e o oo o

Figure 7. Sign in & Registration on the left. Registration (first part) on the middle. Registration (first paréitar options, on
the right



OWLCLUB

Modo de participacdo no OWL CLUB.

Estudante Mentor

Gue ciclo frequentas?

( 1eCiclo ) ( 22Ciclo ) | 32Ciclo

Secundario

Que ano letive frequentas?

[ 72Ano

Qual & a tua disciplina preferida?

¥  C. Naiurais
] Ed.Tecnolégica

Em que disciplina tens mais dificuldades

Vi Matematica
M C.Fisico-Quimicas

Indique alguns dos seus interesses.

() Anime Fortnite

R Futebol

82 Ano Qe Ano |

OWLCLUB

2
T.I.C. | [ L Portuguesa

L.Francesa | ER L.Inglesa

Matemética @ Historia

Geografia | ¥ C. Naturais

O C. Fisico-Quimicas

€ Ed. Visual

@ Ed. Fisica

] Ed.Tecnolégica

Animé &

OWLCLUB

Figure 8. Registration (second part)Student mode, dihe left. Registration (second paftLlasses' options, on the middle.

Registration (second part) nt er est 0s

nput,

on

t he

right



OWLCLUB

Modo de participacio no OWL CLUB.

Estudante Mentor

Que ciclo pretende assistir?

12 Ciclo 2.2 Ciclo 32 Ciclo
Secundério

Que anofs) letivo(s) pretende assistir?

79an0 ) (EAanD (95 Ao OWLCLUB OWLCLUB

Que disciplina(s) pretende assistir?
V% Matematica @® Geografia

. B T.C. B L Portuguesa

: . Fran .
Indique alguns dos seus inferesses. B L Francesa BB L Inglesa

) Misica (R L Francesa Vi Matematica | fif Historia

= Viajar a2  Estar com amigos @ Geografia ¥ C.Naturais

@ Basketball  » Cozinhar X C.Fisico-Quimicas

@ Fotografia € Ed.Visual @ Ed.Fisica N Musica EW L Francesa
. il Ed.Tecnolégica = Viajar

Figure 9. Registration (second part)Mentor mode, on the left. Registration (second pattasses' options, on the middle.
Registration (second part) nt er est 6s i nput, on the right



8.4.1.3 Student Blode

8.4.1.3.1 Home
Afterthe initialgreetingFigure 10, left imagd)e studerdt Isomehas the last interactiond recent
guestiofs), theme nt o r & $orlkes.$he opahidsbottond lsuttons argervasive in mosif
t he s tsareeres:nothétep-left, the userfind the menu, and on the rigtite logo On the
bottomtleft, the user can press the question butttich will lead to the last posed questioo®
highlighted followed by the notification butto®n the bottorrcenter the main buttorstarts the
posing question process. Néixe search button, the user can seasplcificontentoy introducing
some words included on the questions and/or ansavérénallytheu s eprofilesbutton

Intheq u e st i oy(Fiywe 1bmiddle image}here aréour fixedpossiblaview modesTudo
(ally Disciplingsubject)Respondidganswerexl Por respondéunansweredThe questioispaces
yellow with th@nswe(s)behindit. This space has thet u dimayge piodile, name, aschool year
on the topleft anda submenu on the tamht. Thequestionsin the middle with the date below.
On the bottordleft, the user can s#eenumber of answers givand, on the righthe edition button
The studentcansee the question by pressing the yejl@stiorspaceMost likedanswersvill be
green anan top (Figure D, right imageand he answespacé design is similar the question
spacavithth e ment or 86s | mage p,ootheitdpleft, a sabenemeonthatopd pr o f
right. The answas in the middle, with the date beldhe like button is on theottomright, and
those who likethe answeareon theleft, which can bpresgdto visit their profiles.

144 OwWLCLUB OWLCLUB

Histérico de Perguntas pins Histérico de Perguntas

OWLCLUB Se— —

&  Jodo Henriques
8

Porqué que o norte de Portugal sempre fol a
regiso mais populosa?

Ola
Vamos esclarecer as tuas
duvidas!

N

Figure 10. Introduction (students), on the left. Student's home, on the middle. Opened question and Like interaction, on the right



8.4.1.3.2 Posing a question

After pressinghe bottom-centralbutton, the studentposesa questionat anypoint or saeen;next,
the userchooseshe subjectaddedn the bottomright button) or remove(by pressinghe subject
buttonanddraggingo thebottom).In thewritinginputspacegmoji(s)document(sprimage(sgan

beaddedA specifianentor(stanbenotified,or not, beforepublishinghe question

OWLCLUB

Nova Pergunta

Em que disciplina se enquadra a tua duvida?

X

Matematica

Ciéncias
Naturais

Escreve a tua duvida de forma clara e concisa?

e Y

OwLCLUB

Escreve a tua divida de forma clara e concisa?

Quais s&o os impactos
sociais dos transportes
maritimos?

Escolhe ofs) mentor(es) que queres nofificar.

Podes nofificar os teus mentores para que
fiques esclarecido mais rapidamente. @ Geogratia

MNotificar Mentor

Podes notificar os teus mentores para que
mais

Noticas manscren

o

Figure 11. Posing a question, on the lefotifying a mentor, on the right.



84.1.33Ment or 0 addgsrt aufdielng dasnch et wor k

After pressingheme n t prafil@imagethe usercanseetheir profile (Figurel2, left imagé with
nameon therightandtheleft, asubmenu3 (Figure20,fourth from theleft), theiranswerdjkes and
connection$o studentsNext, aprofilestatemenfoptional)fields)of expertisanterestsandfinally
abuttonto link or unlinkwith thisuser.To connecto a mentor,the studenineedgo presshelink
buttonandaddthementorto aparticulamentometwork(geographyg.) (Figurel2,middleimagé.
A warningappearsvhenthis actionis successfylFigurel2, rightimagé Whenscrollingdownon
theme n t prafil§ the studentcanseethisu s elast@rssweror likes It is possibleto seethe

pervasivaavigatiorbuttonsalso.

OWLCLUB

Area de Mentoria

@ Geoguafi

Interesses

A Mo

OowLCLUB OWLCLUB

Atividade recentes:

@ Geoguifia

M  JoséDias . Adicionar a tua rede de mentores

a ® =

Este mentor foi adicionado & sua rede
de mentores com sucesso.

Geografia Matematica

aD ]
Ciéncias
Naturais

Figure 12. Mentor's profile seen by the student, on the Méntor's addition to student's network, on the middle. Mentor's
addition to student's mework completed, on the right.



8.4.1.3.4 Notifications

The notifications screetomes out after pressing the notification button on the bottom, now
highlightedSimilarlyto theHome screenherearea fewfixedpossible view modehree to be exact
Tudo(all} Disciplingsubject)Likes Below, the user will be alerted of the answered questions, which
will need tescroll down andpen by pressingeo A b r(opean)button.

" OWLCLUB

Notificacdes

Jodo Henriques,
Estas perguntas foram respondidas

Figure 13. Student's notification

8.4.1.3.5 Us eproiiles

The studentods profil e ;thepupibesr yppismrensidi daertogdfto t h e
with theirname and a profile statement (optidmeldw On the rightthe submenu can be pressed

to edit the profileand change settmjket he user &8s actiawnidt ynootmémntcart
settings. Below suhenu?2 (Figureld), there areseveraposed questions, likes and connections to
mentors.In the next segmentve can find h e u s wite Subject$, foNowed by tisaibjects
needingupport andheirinterests. Scrolling down, the student catheg&&ast posed questions and

answers provided by mentors (need to be opened).



OWLCLUB

Disciplinas preferidas

#®  C Naturais Il Ed. Tecnologica

Disciplinas com mais dificuldades

@ Geogratia E Matemdtica

B C. Fisco-Quimicas

Interesses

[ Anime

Atividade recentes

® Geografia

% éoisbuemiques
‘Quais 80 o5 impactos sociais dos ransportes
‘maritimos?

B Jodo Heniues
‘Quais séo os indicadores de envelhecimento
‘de uma populacio pela pirbmide etaria?

- Jodo Henriques

+
a)
Figurel4. St udent.6s profil e

8.4.1.4 Mentoré Blode

8.4.1.4.1 Home

The mentor is greetdditially andin  t h e me nFRigoreld, sightiroagetheré arghe last
interaction® recentanswergivan to a student or likeShe top and bottom buttons arenstantn
mosto f t h e sareens:top thedtdpft, there ishe menu, and on the righitere ishea p p s 6
logo. On the bottorteft, the user can press the question butttirch will lead to the laabhswers
provided now highlighted, followed by the notification button. NMesdarch buttoto find content

by introducing some words included on the questions and/or answers, and finally u s er 6 s
button.This screeshowst h e u s e r histbrial there arevfeufixddpossible view modes
Tudo (all) Disciplina(subject)RespondiddansweredPor respondejunanswergdThe questions

pr



unanswered have a wlyteestiors p a ¢ e, so the mentor can qui ckly

itsdesignisi mi | ar to the st ud eidentiGasnforengionast bemesn u da nd
image profile, namihe questiomr theansweringutton (bottomright).

H OwLCLUB

Histérico de Respostas T

OWLCLUB

& Joso Henriques
¥ e

Quais 550 o5 impactos sociais dos transport
maritimos?

Ola

Vem esclarecer as
duvidas dos estudantes!

N2

Figure 15. Introduction (mentors), onthelefle nt or 6s home, on the right.

84142Answering a studentds question

Theanswering process starts when the memtesshe answer button in the questispaceNext,
awriting input screerappearsvith anemojibuttonon theleft, andon the right, the usercanadda
documenbr imagethat help clarifythe studend doubt After pressingenteror the submitbutton
(withaplaneicon)thatappeasaftertheanswersinitiatedtheme n t amswéwgll besubmittedbut
before it mustbe validatedy two randommentors After suchvalidationthe studentcanseethe

answer theirquestiorfeed. Thisanswewill haveawhitebackgrounavhichwill turn greenwhen
it hasmorelikesthantheotherones.



OWLCLUB OWLCLUB OowLCLUB

Histérico de Perguntas  Tudo

@ oo

& JosoHenriques
Vv

Porqué que o norte de Portugal sempre foi &
regido mais populosa?

A sua resposta serd validade por dois
mentores, escolhido aleatoriamente,
antes da sua resposta ser publicada.

Tenta responder de forma clara e concisa?

® AN

Figurel6. Wr i ti ng answer for a student
submitted, on the right.

, on the | eAnswer Message:

84143 u dmdaiile 0 s

Thes t u d mdiile darsdbe accesseldy pressingpnthes t u d mrafile gicgireon the question

spaceThe mentorcanseethes t u d grofile @icture,name,schoolyear andprofile statement
(optional)on the right. On the left, a submenu,the s t u d posetigiiestionslikes and links
(connectionso mentor$. Belowarethe student's favourite subfgedhe subjects in need of support,

their interests, aralbuttonto unlink with this user.Scrolling down, thmentorcanse¢ hi s user 0

last posed questions and answeiech this mentareed to open.



OWLCLUB

Jodo Henriques

[y

Disciplinas preferidas

® C Naturais il Ed.Tecnologica

Disciplinas com mais dificuldades
@ Geografia V& Matemdtica
& C.Fisico-Quimicas

Interesses

(8 Anime

Atividade recente: Tudk iplina  Respondick

@ Geogratia

g Jodo Henriques

Quais s30 05 Impactos socials dos transportes

maritimos?

&  JosoHenriques
S

Porqué que 0 norte de Portugal sempre fol a

regiso mais populosa?

@ Jodo Henriques
¥ aveo

Em aue madida & aue » escotaridade nas

Figure 17. Student's profile seen by mentor.

8.4.1.4.4 Notifications

Likeinthes t u dmeodetth@rsentorcancheckheirnotificationdy pressinghenotificationbutton
on the bottom, now highlighted Thereare alsothreefixed datavisualizaon modes:Tudo (all),
Disciplina(subject)l.ikes.Below,theusemwill bealertedbf s t u dquestiossidanswerseeding
validationwhichcanbescrolldownandopenby pressinghed A b r(opan)button



OWLCLUB

Notificagtes Discipling

José Dias,
Estes alunos pedem que os esclarecam

@ Geogratia

Hoje

B Jobo Henriques
-

Quais $30 05 impactos socias dos fransportes

maritimos?

Quais res de envelhecimento de

uma populacio pela piramide etaria?

Figurel8 Ment or 6s .noti fi cati on

84145User 6s profile

The mentorcanseetheir profile headedn the left by their avatarname anda profile statement
(optional) And on theright by asubmenu(with similarfeaturegoundin thes t u d pdfile),the
numberof answeredjuestionslikesandconnectiondo studentsAfterwardstherearetheu s er 6 s
mentoringsubjectandtheirinterestsThe user'dastinteractionganswerandlikes)canbe seerby

scrolingdownin thefollowingsegment



OWLCLUB

¢

José Dias
Consanor

okor Ut e, CORSECINUT MHGHICING 0¥ I
Area de Mentoria

@ Geogratia

Interesses

& Musice 8§ L Francesa

Atividade recentes

@ Geografia

& Jodo Henriques
B avm

Quals s30 os impactos sociais dos fransportes

e e

£ Joso Henriques

Quais s30 05 indicadores de envelhecimento
de uma populacao pela pirdmide etaria?

£  Joso Henriques

Figure 19. User6s own profile (mentor).

84.1.5 Menus

Therearefour menusaccessiblevo both usergroupsdividedinto mainmenuandsubmenusThe
mainmenu(Figure20, mainmeny is accessibjafterpressinghe menubuttonon top (four dots)
the usershaveacces$o their content,notificationsdrafts,overallsetting, help and exit the app.
Whilefor the submenusthe userscaninteractby pressingn the two dotson the right sideof the
content.The first one (Figure20, submenu 1) appearson the top-right of their contentspace
(questioror answerandallowsuserdo edittheir own submissiorno editit, changehe date,move
to drafts,or removeit. The othersubmenugFigure20,submenu2 andsubmenug3, respectively)
submenusreferto the userdactionson otherusersor their content So,on the submenubutton,

locatedon the top-right of the otheru s esub@nssiononeusermayswitchoff thats u b mi s si on &



notificationshideor report anddisconnecfrom thisuserIn submenu3, theactiongakenreferto
the otherusersspecificallyThis menucanbe locatedon the otheru s eprofilesscreenbelowthe
logo sotheirnotificationcanbe switchedon or off, haverestrictiongsuchaswhenanswersvill be

given) andbeblockedyeportedpr disconnected.

OWLCLUB®

OWLCLUB OWLCLUB

OWLCLUB

O teu conteddo

Notificacoes

Rascunhos Desligar as nofificagdes

Definicbes Editar Desligar estas notificagdes Restringir utilizador

Idioma Editar data Ocultar submisséo Bloquear utilizador

Ajuda Mover para rascunho Reportar submissao Reportar utilizador

Sair Apagar Desconectar deste utilizador Desconectar deste utilizador

Figure 20. From the left to the right: Main menu, Soienu 1, Sulnenu 2, Sunenu 3.

8.5 Summary

| introduced the OWL CLURBpp asthe proposed solutidl mitigate the issues mentioned in the
previous chapters. | presented the design dire
Initially, the desired requirements for a system waipiststd to address specific issues such as the
student s’ |l earning variability. The systemds
registration, student s mode, and mentords mc
system with thesability descriptions, divided by features. A set of screens is gathered according to a
specific feature's consecutive actions (pose a question, e.g.)

In the following chapter, | will present and explain the methodologies used to evaluate the
prototypestat | ed to the solution presented in this
by two moments: lofdelityprototype and highidelityfunctionajprototype. | will describe the tools
and devices used to build and testpoototypes, as well as and establish a usability performance

comparison between both evaluation moments.



9 Evaluation

In order todeterming hi s sy st e mo susapildyl tondocted ve seta of testhet s
u s eund@rstandings of t@WL CLUBapp wereassessad two moments: lovfidelity prototypge
usinga paper printed versiand higHidelity prototypgusingasmartphone.

This chapter presents the methodological apprdack for testinghe prototypes with specific
test subjas and taskd he full awareness of the user's needs is paramount to facilitate "the bridge
bet ween ideation of the tool a(MahteitoBGuerraietat e n d e d
2017) Thepr ot ot ype wi | | odeepen the understanding
s o | u t(Rham Buéci, and Maalej201& i ned from the userds feedb
The user's interactions were measured andeahdllge results of the set examination are discussed,

and theoutcomes are presented below.

9.1 Prototypes

9.1.1 First usability test: Lowfidelity prototype

The prototyping phase followed ttencepigeneration, where ideas were sketched on Qayoer

the conceptandthe featureseredevelopegda lowfidelity prototype was createdtbe Balsamitt

platformd a rapid prototyping tooThe execution of this prototype eases the forthcoming design
changes, less focus on inopportune details, and "users feel less pressure, being more ligely to expres
reliable reactiongMonteiroGuerra et al. 2017; Houde 1992)e prototype was downloaded from
Balsamiq, printed on paper, cutonthas t phoneds exact si z@igninand di
& Registration, student, and mentdhe prototypes' figures are presented in appendix M and

showcassome of the participants' suggestantsthe auth@® iteration®n the usability tests.

9.1.2 Second usability test: Highfidelity functional prototype

The insights gained with the {pmtotype's usability test brought immense value to thifa)l
iterations that refined the app system and led to this prototype.d&sigreprocess advanced, a
highfidelity prototype(in appendiXN) was createdhe interactions and the app's overall look and

feel were simulated on a srahrphone, an iPhone*MonteiraGuerra et al. 201 7his prototype

12 https://balsamig.com
3 https://www.apple.com/newsroom/2017/09/thiitureis-hereiphonex/



was developed using Adobe lllusttatba vector graphics softwaaed later Xcode- integrated
development environment (IDE) for Mac OSsipportingObjectiveC'® and Swiff progranming

languages for 10S.

9.2 Data Collection

The data collection was performed in two moments, where the first was fofiteditpprototype
usability test and the second fortilgifidelityf u nc t i o n a lsabpity tesEar boyh pestsy s
theparticipantsvere divided into two groupsive students anfive mentorsAccording tdNielsen

fiveis the optimal amount of testudsesause t wo u |l d bfied almossas indmny usabilityo 0
problems as you'd find using many more test partiGfidigisen 2012; 2000; Nielsen aaddauer

1993)

Early on this study focused dhe K-12 stage, more specifically thiegfadeso thest udent 6 s
group were recruited according to shkool yeathey were enrollechamely th&" grade The
mentordrecruitment hatewerconstraindg and Iconsidered diverse acaddpaickgroundéeacher,
project manager, designer, IT engineers, mmisessity studentsg.). This study tried to gather
information from an ample variety of participagscificallghe broadage rangél351years old),

gender (8 females and 12 males).

14 https://www.adobe.com/products/illustrator.html

15 https://developer.apple.com/xcode/

1https://developer.apple.com/library/archive/documentation/Cocoa/Conceptual/ProgrammingWithObjectiveC/Introduction/Intr
oduction.html

17 https://developer.apple.com/swift



Participant Participation Mode Age Gender

Low-fidelity prototype Ul Mentor 51 Male
u2 Mentor 34 Male
U3 Mentor 35 Male
u4 Mentor 29 Female
us Mentor 22 Male
U6 Student 13 Female
u7 Student 13 Male
us Student 14 Male
U9 Student 13 Female
u10 Student 14 Male

High -fidelity functional Uil S o Female

prototype
Uiz Mentor 25 Female
uU13 Mentor 23 Female
ui4 Mentor 51 Male
Ui15 Mentor 34 Other
ul16 Student 14 Male
u17 Student 14 Male
u18 Student 14 Female
u19 Student 14 Female
u20 Student 13 Female

Tableé. Lowfidelitprototyparticipant's characterization

The evaluation was thorougtibcumented with informed conseartd all footage rights belong
to the author. Yegnonymitys assured to all participants either omtlbemed consent form or on

the usabilityest iatroduction.

9.3 Usability test protocol

The usability testing methodology empkaytwas similar on bosetsof tests (lowidelity and high
fidelityprototypeyand servetb establish comparisons and idensirsperceptions ian everyday
contextuaénvironmentThe first usabtly tesb s g u e swasiponted an paper and delivered to

the users, while the second usability, @siscreated on Googkormsand its link sent to the used



smartphoneor they filledthe questionnaire n t he r e s eThe prdioeolfod the [dwa pt o p .
fidelityusability testan be seesn appendigs E, F and (And the protocol for highdelityusability

test can be seen on appendixasdH.

Phase Time
1 Informed consent 20 seconds
2. Research introduction 2 minutes
3. OWL CLUB app test 5 minutes
4, Evaluation 8 minutes

Tablg. OWL CLUB usability t8shedule

We can observe frolrable7 that the usability tegiok, on averagd5 minutes and was divided
into four phases.
1. Informed consent
The first phase consisted of verifying the signed informed ¢comdadhgt he st udy d s
title, ther eseamamer &sd c ont a procedures, ihclision ¢riteridhy 0 s g C

cost, confidentiality, righttc

2. Research introduction
The researcher started the test by introducing himself and asked the participants to
introduce themselves. Afterwartisyasexplaiedt he syst emds pur pose
participants, as wel |l as the pertinence
was al so presented the researcherds avali
usability test. It is assured thafgheicipants' personal data will be shared, and they might

withdraw from the study at any point.

3. OWL CLUB app test
It was giverfour tasks toceachparticipangroup that is, four tasks to students and four
tasks to mentosnd it was asked for them to perforamid thinkaoud



4. Evaluation

The evaluation consistedioédata retrieved fromthee s ear cher 6 s obser v
a questionnaire given to participafie questionnairevas the same for both groups of
participants (students and mentors).gtial was taget qualitative and quantitative
feedback from the participants aftersyge md so it eas)t e the valgeeon this
new system; lijsers completed their goal quickly and easily #titecdpp was helpful,
fun,and easy to interact with.

The questionnairdsr both usability testsicluded th&ystemJsabilityScale(SUSY
as a meat oquicklyand easily assess the usability of a given product o6 $Elaitins
et al. 2015) consideredhe variables involved, namely l[drgguage barrier that could
impede the proper understanding of the questions original lasguagseda SUS
Portuguese v e insacaordance withathe sinteanatierddstablished
gui de (Martine ®t0al. 2015)Additionally, on the higidelity usabity test
guestionnaire,recognized the challengefa¥ing children as user testers and collecting
data that woul d | eagd Putpametraled02G@ridhisenattgrn d v a |
it wascreated aisual representation of the Likertscaleu si ng some of t he
emojisFor the second usability tekeUser Experience Questionnaire (UR@$ added
to the postapp usability experiecguestionnairéo probefurther the participants
regarding this system's concapd the pertinence of its featuflesugwitz, Held, and
Schrepp 2008)

The observation notes were taken while the participant performed the test and served

as an added data source thatempbdsinee par ti ci pant sd answer s

9.4 Results

9.4.1 Generallmpressions

Theu s dnitial Geactions towards the OWL CLUB concept were very pdbiiyeelieve that it is

very interesting (U6) and timely, especially to those in need of further clarification on several subjects
with various people helping thatrereforeit is beneficiato the school community (U11, U14). For

U13, this isn excellentdea becaussometimes you are afraid to ask something to your teacher and

for him to think you were not paying attention or you are stupid. | saw my younger sister, struggling

18 https://www.usability.gov/hovto-andtools/methods/systemsability-scale.html



and sheoften saidhat her teachers were not availableeseparticipantsfemarksemphasiz¢éhe

longitudinal mixedhethod study anderature'sindings and the pertinence for this system.

9.4.2 Low-fidelity prototype test
The lowfidelityusability testweretakenin FunchabetweerMay 31 and Junesbf 2021

9.4.2.1 Participantdfeedback

9.4.2.1.1 User Experience

The usability teStparticipantsverepretty receptive to th€©WL CLUB app use asentos and
studentslike to which U6 said A h,lh lhat i s v eTheygeneral teactioe ® thé apgwas
fantasticand stimulating to most usefsh e s y s t tigas @rscleap dirqighttorwardand
beneficial to thosstudentowho wanto learnnew thinggé  ( an@ogleartheir doubt® (U9, U1,
uU3,U10.

10

Number of Users
S N b O

1 - Hard 2 3 4 5 - Easy

Figur@l Lowfidelitysability results: Overall reaction to.the System

10

Number of Users
=~

1 - Hard 2 3 4 5 - Easy

Figur@2 Lowfidelitysability results: Leariimg System's Objectives.

Some participants agree that the OWL CLUB app waseatsilywell organized and
straightforward (U2, U6, UThe interaction between a teaching community and the students is also



praised and see as this systemfs | mportant core feat
feature,theposda questi onds kentrtisevilenbatatube Bohaombutt

and the others are smallerdo (U7).

10

Number of Users
=~

1 - Never 2 3 4 5 - Always

Figur@3 Lowfidelitysability results: Learfimg system is Straightforward.

Although its simplicity arabwnrightnesarecommendedhe participantgave several pertinent
insightst or t hi s sy s tlieem@phasizingpornoev esncernet e the differencet | e s
bet ween the student and me n{lU.8othmegiseaid processi c e s
was divided o two moments: the first momefdr both user giups to fillin their personal
information likename,email,and passwordlhe second momerns where the usershoosethe
participation mode (student or mentandtheyfill in whichsettings thewill participatelike the
subject the students nedeglp or the preferred subject to assist for the metdarame a few

Asosome i ssues were addressed towardadWhe an:
believet is not necessary to emphasizentgative feeling associateththed d ownv ot ed6 asp
U3 and Udgreghe icons should change for an up and down arsteadf a plus andinus icon
but both agree to iteportanceMoreoverU3 would like to stress tliesature by having the arrows
green (up) and red (down).

Thestue nt / ment or 8ds i nt er ,anavhichesoms usevewere coackrsed abaud d r e
t h e c hsecuridyrnUd nUR)4,US)that was alleviated after knowtimgt in the apghe profile
pictures would bdrawings and not photos. Altbeseconcerns emphasized the needstfier
ment ord&s answer validation bytheoranbnerwasrnmedeet or s
submittedThis issue isspecially beneficial fagrifyingthea n s we r 6 sand #depassibiedilesy

attached to the seahswer



The patrticipants suggested empimagiertain buttons athangingheiricons, like the notification
andconnectiorbuttons(U4, U6, U7, U8, U9n the young participants, mild confusion was observed
regarding the connection button, either for its size but primarily for itd)i€bbeliefghis icon
should accentuate this systemds human connect
pa t i ci p a nréinfoscethe Bumanriniesaction facilitated by this #pgconnection button
changednto a human figureAlso, h e a n goting méchanism was reconsidered, and the
downvotewas eliminated, while thpvotewasaltered into a heglttke)

9.4.2.1.2 User Interface

Generally, the users found this app to be very helpful and intuitive. They seem@dghly be
interestedn the app and the features we tested. So, the participardsligbtedvith thesystem's

overall effectiveness yet maintaining an alluring simplicity, despite the lack of complex visual elements
(U2, U5, U8, U10Y7 states that he likes the app design and the ways the questions and answers are
structured. Moreover, users were also pleabeouitons icons and hdleute' (U6, U9) the OWL

CLUB mascot is. The users refeteetthis system would help the students if implemented.

Figur@4. Lowfidelitysability tests' participants: mentor (left) anat)student (rig

9.4.2.2 Coded List of Transcriptiepsord group
User Experience Easy (2, U5, U6, U8, Ulintuitive effectiveand well organiz€tl1, U2 U3,
U6, U8, U10.

User Interface Simple 2,U8, U10 and Interesting (J&J7).



Easy and Difficult

+ Sy s tobjecsvégUl, U9, UL - Answer 0s gr ad
+ Intuitive U1, U2, U4, U5, yaJ7, US, downvote) (U1, U2)

u10; - Unclear onnectionicon (U7, U8
+ Student / Mentor interactions (U15); u10.

+ Notifications (U2) - Small iconsU3, U?.

Tablé. Lowfidelity sabi |l ity test participantds feedbacl

Useful: Users said this app would facilitate the students learningpfotidjngan added source of
knowledge (U3, U@ndpromotinginteraction within a learning commugityt, U5) Additionally,
theoease of answeri ng €@JA)dsstrassed & essentiappecbtthisapp. ans we

9.4.2.3 System Usability Scale
System Usability Scale (SUS) was toadleparticipants in order to measure the OWL CLUB app
low-fidelity prototype. It had a 78,9 average score, knowing that 68 is considered the minimum

regarding the usability of a system, in this case, an app.

9.4.3 High -fidelity functional prototype teg
The highfidelity usability tests were taken in Funchal and Camara debketlvesnJuly29th and
August 1st

9431 Participantsdé6 feedback

9.4.3.1.1 User Experience

This solution of addressing the students' learammapilities in a communitgntered manner while
creating bonds and partnershipshe learning process was clearly understoddbyfusability

t e useBAlso, they comprehendétk app's goals and usefulfesshe set community, which
comparave data with the previous usability test showed grotwhretrieved data fromeh
guestionnaire also shows they had a generally positive exmpg@edrg) the OWL CLUB app's use

on all analsed parameters like attractiveness, perspicuity or clarity, dependability, stimulation, and
novelty. Thattractiveness and theagmatigerspicuitygfficiency,and eependability inform that

the users had a clearly positive response to the performed/tatksioticing ishatthe hedonic

qualitiesg€imulationande i gi nal i ty), referring to the wusers



arepositive and constructive. Below the mean of the three pragmatic and hedonic quality aspects is

calculated.

@ & & & 53

@gﬁh qeff;;?ﬁ &@&ﬁq ef“bé& if&? N
?-gi‘ & S
Figur@5. HigHfidelitprototypisability resufsagmatic and Hedopiqualisies.
The responsiveness towardsipyagrew 20% on the second usability test, whestiseragreed
the OWL CLUB app wa%asy and ‘fantastit. Also, theawareness of theystem'bjectives
increased as the users got a clearer perceptiorappdpeirpose and demographics. Generally, the
participants completed the task effortlessly andJiekst U3 and U14 believe this ideassential
for the students with more difficultiesaspecific subjeot content, sdit would be interesting to

implement it (U14)moreoverit "has the potential to be applied on a tacge (U13).

10

Number of Users
=T ORI NS ey

1 - Hard 2 3 4 5 - Easy

1st tests' results 2nd tests results

Figur@6. Usability test comparative results: Overall reaction to the System.
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Figur@7. Usability test comparative results: Thar8ygiem's Objectives.

The positivéeedback's growtrespecto theapp'sarchitecture and interactj@specially thease
of finding correct answg support and understanding the an8§W@ds3) is worthmentioningas it
is one of the core elements in this system. In addition, the clarity found lBrdheads to
intuitiveness and overall simplicity to which the users interact with ti@jppi@, Ul15, Ul6, Ul7,
U18). Theinteractions between students and merntdustiveness are also exalted by most users,
where this will necessarily lead'gpad communicationU18)amonghe OWL CLUBapp'sers,
which is one of thigroject'score purpose@J11, U12, U13, Ul14, U15, U19)

10

1 - Hard 2 3 4 5 - Easy

Number of Users
(eI (O] e N - 4]

1st tests' results 2nd tests results

Figur@8 Usability test comparative results: Tharsysterisaightforward.

The user's suggestions for improvements were scarcer on this usability test than on the previous
one, which attests to the general improvement of thdidedjty prototypeTheir main concerns
wereessentiallgbout the users' potentalgagemenor not, on this system. That is, the "lack of
mentor participation” (U15) in the OWL CLUB app or the lack of responsiveness towards the
students' questions and doubte of concerr(Ul5, U20). Also, some concerns were initially

addressed towds the app users' privacy, mainly regarding the students. Still, after seeing the app's



avatars and the fact that student/mentor interaction would be mediated by other people (mentors),
such apprehensions were alleviated. The randomly chosen mentmstéoove mentor answer
were praised by all participants who agreed that will also help avoid wrong or inaccurate answers
provided to students.

U12 believes the system should provide more details on the answering feature, like if the other
participant atrady opened it. Still, this claim is refuted by the remaining mentor users who believe the
app should remaitme simplicity on all aspects and less pressure or impositiboth@mnoup of

users (students orentors.

9.4.3.1.2 User Interface

It wasobserved a general appreciation for all interface elements like the colours, icors Adr avatar
users referred to tlapp'snterface desigwhether orthe"very appealingplours especially for the
youngsters (Ull U13, Ul4, Ul6, Ul7, U2therebre, highly "appropriate to the app's
demographics, without being too childish" (U11). The use of the avatars is also praised, and their
design, which continues the app's simple design approach, but the use of vibrant colours make it more
engaging and arbla. (U20) Moreover, the interface's design simplicity emphasizes the system's
straightforward usability, leading to an intuitive use (U11, U12, U13, U14, U15, U16, U17).

Figur@9. HigHfidelitprototypisability tests' participants: mentor (left) and student (right).

However, it was observed thedolourpalette'®versimplificatiorand the use of yellow or white
(and black highlight) for the buttolesl to several misunderstandignong several users, who
believed the 'littons should be of anotheslour” (U19)Therefore, the need to inclual€ifferent

colourfor the action butta was necessary, and in that senseptber greenwas introducetb



reinforce the actioffhe buttons' highlight colour would be black (when the background is white) or
white (when the background is coloured).

In the student's mode, the "write or editjuestion’s button, placed on the bottmyht answer
spacehas a penditon, while in the mentor's mode, the "reply to" button, set in the samlgsace,
a balloon message icon. It was also detected a minor confusion on users U13 and U14 (mentors)
regarding the answer feature, namely the button that would trigger that action. These users took a few
seconds to understand that the button with the "ballossage’ icon was intended for the mentors’
response. U13 mentioned that a different icon should békesgencil, for example, used on the
studentanswesspace So, the "balloon messagecon was changedo a "pencil one, thus
standardizing and sinfping the icons used in the app.

9.4.3.2 Coded List of Transcrigtiepsord group
User Experience Intuitive (U11, U195, easy (U1, U14,U17, U18, andclear (U12).

User Interface Appealingdesign (W1, U12, U14,U16 U20, simplicity 13 U15, U1} and
colaurs (U11, U1,7U20.

Easy and Difficult

+ Concept (U11, U14, U20); - Moreanswer feedbadkformation
+ Intuitive (U11, U14, U15U16, Ul7 (12);
u18; - Action button?o:
+ CompellingnterfacgU11, U12, U14 - Lack ofmembers (U15);
U17,U20); - Possible late repligxy
+ Straightforwarcand simptity (U11, - Privacyissues.

Uil2, U13, Ul4, U15, U19
+ Colaurs (Ul11, 17, 20;
+ Profile images (U19).

Tabl®. HigHfidelitjunctional protolypea b i | i ty test participantds feed

Useful: This app is pertinentbecatisk e 0 st udents are able to answg¢
with different peopl e hel @ssistanceto(studerts)inneadsb e e d u «
praised by13, U14 Ul5and U20



9.4.3.3 System Usability Scale

SUSwas mad#o all participants in order to measheOWL CLUB app higHidelity functional
prototype and compaitewith the previouprototype'sesuls. Thesystem'SUS scale evaluation is
80,7 ofthe average scommost 2 points of improvement from the previanalged iteration.
According to the SUS, the OWL CLUB app is gradd&daxd’ and on the greerone's'B level.

9.5 Discussion andLimitations
Dataexamination made visible the unease and anxiety caused by the pandemic and the consequent
sudden and seismic shiftDife demching and learning modesd the new challenges the school
community faced. Despite the initial commotion, a continuous effort to pebgdesdsliearning
happened through interactive communication platforms and social media regfartiess
circumstances achieved. NonetBetag lack of ICT training on behalf of teachers and students, the
insufficient means thaharacterizeome households, like internet access or digital devices (T1, T2,
P1), and somearentsinability to respond to thethildren'snstructional needsd to an array of
problemsThe school community hemlresolvehose issudsy seeking support online within specific
social media groupespecially FacebgakhatsAppand Instagram

As a result of a mixedethod longitudinal study, | created a techiczEibdesign intervention to
provide access to a resourceful and contributing community for learners who needepersonali
teaching assistantée students who would resorsearch engines and detontextualized, wrong
or partially incorredhformationcould now be assisted by theasichingcommunity who would
monitor the knowledge passed tenthRegardlessf the app'sinitial development, most users saw
the pertinence of its use for the entire school community and applicability on a larger scale, especially
on the second usability test, thus opening the students to broader mentor support and network (U14).
In this sens, this system proved to have a simple yet engaging concept that could mediate an entire
collective towards an appealomgen,and communal learning environment, reinforced in the high
fidelity prototype.

Notwithstanding, this study tried to extend tiogps of research by looking for a wider variety of
participants. Yet, the Covid pandemic's constraints did not allow to accommodate more individuals
in the longitudinal mixemethod study. The anecdotal sample's limitation is acknowledged, and some
findings could be seen as tentative interpretations; however, the emerging data provide a broad view

of the stakeholders' varied experiences amid the school transition to the DE setting contextualized by



relevant literature and prior studies. It is also reedgthe absence of senior teachers from the
sample due to the pervasive use of ICT tools as a primary source of interaction with the sample.
According to the presented data, these teachers, who were more struggling than others, might lack the
presenceihhi s studyds considerations; thus, it may
study according to a convergence of geographical and pandemic settings. Therefore, the insights |
provide in this study might be directly correlated to a speatiixt not suitable to other contexts

Despite th@ebovementionedtonstraintsthe preliminary results seem to be validated by teachers,
parents, and students throughout the entire study. And although the OWL CLUB app has the potential
to create a teAmg community that could provide a specific learning experience to the students, a
more profoundand longterm evaluation must be condude@dssess and suppary hypothesis
efficacy. Moreover, the systenmyfdévelopd would be necessary and tested iopr@ significant
number of participants to get further insights omigleesinteractios with the app and how fruitful
the exchanges among this community would be stuithentshcademic growth.

Another limitationd the medium itself and the possible-oxl&ance otechnologicalevices often
understood by people as distracting laang pernicious effects on youngsters. Despite the
perception'shift regarding the interactive technological tools, some hesitghibbe encountered
by parents who believe in tileungstersscare access to a mobile phone. Additionally, some
householdsscant resources could also mean that some students will potentially be left out of this

learning community due to the lack oitaliglevices and/dheinternet.

9.6 Summary

This chapter presentele OWL CLUB appvalidatiod® soncept and usability through a series of

tests on two different occasions usilayidelity prototypend later &ighfidelity prototypeThe
methodologieand test's specificities are presented, and the results and analysis of the user's feedback

on both moments.



Conclusionand Future Work

The data retrieved from this longitudinal mixethod study indicates the education progressed,
amid the pandemic, via interactive communication platforms and social media. The teaching and
learning progression happened regardless of the school comtackityl readiness, ICT training

and resources in the transition to DE, cauapmgrehensiorand anxietyamong the school
community. Additionally, some parents' inability to properly assist their children's learning needs led
to a series of issues that gthool community tried to solve collaboratively within specific online
social media groups. The issues found in this study, concealed kCthedd@ pandemic, were
aggravated, revealing severe inequities in education and knowledge's acces= as chispier 3.

It was observed in this study a deeper understanding and acceptance of the interactive digital
mediums in education, especially in the DE context. In accordance with data retrieved from this
analysis| also conclude the awareness of the student's speeifi€lt was also verified the
pandemic's aggravation's repercussion on the educational system and its inability to respond
accordingly.

After further analysis, the need for a flexible system that could tackle the student's distinct
requirements was regosed. The most pertinent design implication reflects on a system that would
answer the pupil's pedagogical needs and nurture the creation and maintenance of a learning enabling
community via an interactvemobppg@g T hi s sy st e m0 ace @ subtqaatthkeeschook n ot
or the teacher figure from the student's learning process but to add another element to mitigate the
studentsd® | earning |l oss and | earning variabil
our results reinse@the concept that it 'takes a village to edoicedesea child an idea that impacts
a shared conception of the education often bound to students and teachers and the classroom's
physical space.

Despite the preliminary results, which mainly consfsie@litative, quantitative interviews (with
several of the education's stakeholders, namely teachers, students, and parents), and observation:
executed throughout this study, raise two major concerns to the OWL CLUB app's implementation:

First and foremst, the ethical and privacy issues regarding the children and their interaction
with adultsl believe the HCI experts should further discuss these cohteeaspect to the

creation of interactive systems to respond to children's academic needs and maintaining, at the
same time, the rigour, transparency, and security necessary to overcome the constraints that

many students go through?



Second, despite thisidy's participants clear understating and interests in the OWL CLUB
app, the users' participation continuity, assedaly similar systems, tend to have a fruitful
beginning and an enthusiastic early response that continuously fades into the $yisiem's obl
So, how can we maintain a constant, if not growing, excitement and interest among the
learning community towards the assistance of students' academic needs?

In order to grant a more comprehensive and augmented understanding of this matterkfuture wo
may encompass more individuals and more extensive groups of stakeholders of diverse ages,
educational, geographic and cultural backgrounds. Additionally, it would also be benefistal to analy
thesesubjects' perceptions and experiences on a fullgpl/elystem in the long term and how
such examination relatestizstudy. The lonrgerm analysis could examine the impact of the learning
environment and the persosadi teaching mediated by this system in the students' academic
achievements, namelgithevolution on the subject(s) they had more difficulties with.

Future work could also evaluate solutibascould grant the users' participation continuity, like
implementing gamification components that reward the users' interactions and theo&ccuracy

responses on the mentor's behalf.
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10 Appendix
10.1 Appendix A

Transi¢cao para o ensino a distancia
durante a epidemia de COVID-19 -
Professores.

Este questiondrio é destinado a professores e tem como objetivo estudar o impacto da
COVID-19 no sistema de ensino e a utilizagao de novas metodologias para o mesmo,
nomeadamente o ensino a distancia.

A sua participacao é livre. Pode desistir a qualquer momento. Nao sao solicitados dados
pessoais que permitam identificar os inquiridos. As informagdes recolhidas sdo
confidenciais e serdao objeto de andlise para o projecto de mestrado e para futuras
publicagdes cientificas.

A sua participagdo é muito importante e podera ser feita repetidamente, em diferentes
momentos. Seria uma mais valia para o estudo se respondesse a este questionario
semanalmente até receber informagao contraria.

* Required

1. 1. Indique a sua idade *

2. 2.Indique o seu género *

Mark only one oval.

) Masculino
) Feminino

) Outro

3. 3.Qual é o ciclo de ensino que leciona no presente ano letivo: *

Check all that apply.

| | Pré-escolar
| | 1.°Ciclo
[ |2.°cCiclo
[ ]3.eciclo
| | Secundario

Figur&0. Teachers' assessment @rvey (1/



4. 4.E professor(a) / educador(a) no ensino: *

Mark only one oval.

() Pablico

(") Privado / Cooperativo

5. 5. Leciona no distrito de: *

Mark only one oval.

() Viana do Castelo
() castelo Branco
(_ ) Braga

() Porto
() Aveiro

C J Coimbra
() vilaReal
() Braganca
() Guarda
() Leiria
() Lisboa
() santarém
() Portalegre
() Evora
(") setabal
() viseu
() Beja

() Faro
() Agores

( ) Madeira

Figur@1 Teachers' assessment Q)rvey (2/



6.

6. Qual ou quais os métodos que prefere para leccionar a distancia neste periodo
de encerramento dos estabelecimentos de ensino? *

Check all that apply.

|| Aulas em direto (real-time ou sincronos)

[J Disponibilizagé@o de videos gravados (assincronos)

|| Envio de atividades para os alunos realizarem (assincronos)
|| Nao se aplica atualmente

Other: ]

7. Se respondeu "Aulas em direto", por favor indique que software utiliza.

Check all that apply.

|| Skype

| | zoom

|| Microsoft Teams

m Nao se aplica atualmente
Other: r“

8. Qual ou quais os métodos que efectivamente esta a usar para leccionar a
distancia neste periodo de encerramento dos estabelecimentos de ensino? *

Check all that apply.

| | Aulas em direto (real-time ou sincronos)

D Disponibilizagé@o de videos gravados (assincronos)

[_] Envio de atividades para os alunos realizarem (assincronos)
|| N&o se aplica atualmente

Other: ]

Figur@2 Teachers' assessment @)rvey (3/



9.

10.

11.

12.

9. Qual ou quais os métodos que o seu estabelecimento de ensino recomenda

para leccionar a distancia neste periodo de encerramento dos estabelecimentos
de ensino? *

Check all that apply.

| | Aulas em direto (real-time ou sincronos)

|| Disponibilizagdo de videos gravados (assincronos)

|| Envio de atividades para os alunos realizarem (assincronos)
| | N&o se aplica atualmente

Other: ‘

10. Recebeu alguma recomendagao do seu estabelecimento de ensino *

Mark only one oval.

11. Se respondeu "Sim" por favor indique qual ou quais.

Check all that apply.

|| skype

[T Zoom

|| Microsoft Teams
|| Moodle

|| Facebook

Other: [

12. Acredita que tem todos os recursos técnicos necessarios para leccionar a
distancia? *

Mark only one oval.

() sSim

() Nao

Figur@3 Teachers' assessment Q)rvey (4/



13.

14.

15.

16.

17

13. Considera que € necessaria formagao especifica para ensinar a distancia? *

Mark only one oval.

() sim

14. Teve formagao especifica para ensinar a distancia? *

Mark only one oval.

() Sim

15. Tem usado as redes sociais para obter mais informagao sobre a tematica do
ensino a distancia? *

Mark only one oval.

) Sim

Nao

16. Se respondeu sim, por favor indique qual ou quais.

17. Faz parte de algum grupo, criado nos social media, com os seus colegas para
trocar impressoes sobre o ensino a distancia? *

Mark only one oval.

Figur@4. Teachers' assessment @)rvey (5/



18. 18. Se respondeu "Sim" indique qual ou quais

Check all that apply.

|| Facebook
| | Whatsapp
Other:

19. 19. Qual é a percentagem dos seus alunos que nao tem acesso ao ensino a
distancia via internet? *

Mark only one oval.

( )0%a9%%
()10%a19%
() 20% a29%
( )30%a39%
() 40% a49%
() 50%a59%
() 60%a69%
() 70%a79%
() 80%a89%
) 90% a 100%

() Néo sei

20. 20. Acredita que os alunos estdo a aprender tanto no ensino a distancia como
no ensino presencial? *

Mark only one oval.

() Nao se aplica atualmente

Figur@5. Teachers' assessmer/Q)rvey (



21.  21. Enviou tarefas aos seus alunos para serem realizadas a distancia no ambito
do encerramento dos estabelecimentos de ensino no dia 16 de margo? *

Mark only one oval.

) Sim

22. 22.Serespondeu "Sim" a questao anterior, por favor indique a percentagem dos
alunos que realizaram as respetivas tarefas?

Mark only one oval.

) 0% a9%

)10% a 19%
) 20% a 29%
) 30% a 39%
) 40% a 49%
() 50%a59%
() 60%a69%

) 70%a79%

() 80%a89%
) 90% a 100%

() Néo sei

23. 23. Considera que esta a enviar mais trabalhos de casa aos seus alunos do que
nos periodos anteriores a esta epidemia? *

Mark only one oval.

Figur@6. Teachers' assessmen/Q)rvey (



24. 24.Qual é a percentagem de alunos que realizaram os respectivos trabalhos de
casa? *

Mark only one oval.

( )0%a9%
(. )10%a19%
() 20%a29%
() 30%a39%
() 40% a 49%
() 50%a59%
() 60%a69%
) 70% a 79%

) 80%a89%

() 90%a100%

fii}‘ Nao sei

25. 25. Houve uma melhoria na classificagao dos trabalhos de casa relativamente ao
ensino presencial? *

Mark only one oval.

26. 26.Como interage com os seus alunos? *

Check all that apply.

|| Durante a aula a distancia
|| E-mail

|| Telefone

Other: [ ]

Figur@&7. Teachers' assessment survey (8/9)



27. 27.Tem havido maior participagao dos encarregados de educac¢ao no processo
formativo dos seus alunos? *

Mark only one oval.

() Sim

() Nao

28. 28.Se respondeu "Sim" a pergunta anterior, por favor indique de que forma?

This content is neither created nor endorsed by Google.

Figur&8 Teachers' assessment survey (9/9)



10.2 Appendix B

Transi¢ao para o ensino a distancia
durante a epidemia de COVID-19 -
Estudantes.

Este questiondrio é destinado a estudantes e tem como objetivo estudar o impacto da
COVID-19 no sistema de ensino e a utilizagdo de novos recurso interactivos,
nomeadamente no ensino a distancia.

A sua participagao é livre. Pode desistir a qualquer momento. Nao séo solicitados dados
pessoais que permitam identificar os inquiridos. As informagodes recolhidas sao
confidenciais e serdo objeto de anélise para o projecto de mestrado e para futuras
publicagdes cientificas.

A sua participagao é muito importante e podera ser feita repetidamente, em diferentes
momentos. Seria uma mais valia para o estudo se respondesse a este questionario
semanalmente até receber informagao contraria.

* Required

1. Declaro que a minha participagao neste estudo € voluntaria, que tomei
conhecimento da liberdade de desistir a qualquer momento e que nao serao
pedidos dados que levem a minha identificagao. *

Check all that apply.

| | Sim, tomei conhecimento

Figur@9. Students' assessment survey (1/13)



2. 1. Indique a suaidade. *

Mark only one oval.

() 6anos

() 7anos

() 8anos

() 9anos

()10 anos
()11 anos
()12 anos
(__ )13 anos
()14 anos
() 15anos
()16 anos
()17 anos
()18 anos
()19 anos
()20 anos

( ) 21 anos

3. 2.Indique o seu género. *

Mark only one oval.
() Masculino
() Feminino
() Outro

FigurdQ. Students' assessment survey (2/13)



4. 3.Indique o ano em que esta actualmente matriculado. *

Mark only one oval.

(__)1°ano
(_ J2°ano
(_)3rano
( J)4r°ano
(__)5°%ano
(_ )60°ano
(_ )8%ano
(" )9.°ano
( ) 10.° ano
(__)11.°ano
()12.°ano

() Ensino superior

5. 4. Esta matriculado no ensino: *

Mark only one oval.

() Publico

() Privado / Cooperativo

Figurdl Students' assessment survey (3/13)



6. 5.Em que distrito vive *

Mark only one oval.

() Viana do Castelo
(_ ) Castelo Branco
() Braga

() Porto

() Aveiro

() Coimbra

(") Vila Real

() Braganga

() Guarda

() Leiria

() Lisboa

() Santarém
- Portalegre
() Evora

() Setubal

() Viseu

( )Beja

() Faro

() Agores

() Madeira

7. 6.Recebeu alguma informagao do seu professor ou estabelecimento de ensino
sobre o método de ensino a distancia? *

Mark only one oval.

() Sim

() Nao

Figurd2 Students' assessment survey (4/13)



10.

11.

7. Acha que esta esclarecido sobre o ensino a distancia? *
Mark only one oval.

( ) Sim

() Nao

8. Acredita que o seu estabelecimento de ensino providenciou os recursos
necessarios para o ensino a distancia? *

Mark only one oval.

() sim

() Nao

9. Se respondeu "Sim", por favor indique qual ou quais

Check all that apply.

| | Software

|| Hardware

|| Fichas de trabalho
Other:

10. Acredita que tem todos os recursos técnicos necessarios para o ensino a
distancia (ligagao a internet, computador ou tablet)? *

Mark only one oval.

) Sim

) Nao

Figurd3 Students' assessment survey (5/13)



12.  11. Tem usado as redes sociais para obter mais informagao sobre o ensino a
distancia? *

Mark only one oval.

13. 12. Se respondeu "Sim" a pergunta anterior, por favor indique qual ou quais. *

Check all that apply.

| | Facebook

|| Twitter
[ | Instagram
Other: [ ]

14. 13. Com que frequéncia tem visitado essa(s) rede(s) social(sociais)?
Mark only one oval.

() Menos de 3 vezes por dia
() Entre 3 e 5 vezes por dia

() Mais do que 5 vezes por dia

15.  14. Quanto tempo por dia, em média, tem visitado a mais as redes sociais,
comparativamente ao periodo antes da pandemia? *

Mark only one oval.

) Menos de 30 minutos por dia
) Entre 30 a 60 minutos por dia
) Entre 60 a 90 minutos por dia

) Mais do que 90 minutos por dia

Figurd4. Studeh&ssessment survey (6/13)



16.

17

18.

19.

15. Com que frequéncia tem publicado contetudos nessa(s) rede(s)
social(sociais)?

Mark only one oval.

() Né@o publico
( ) Menos de 3 vezes por semana
( ) Entre 3 e 5 vezes por semana

( ) Mais do que 5 vezes por semana

16. Qual € a natureza dessas publica¢des

17. Qual ou quais os métodos que prefere para o ensino a distancia neste
periodo de encerramento dos estabelecimentos de ensino? *

Check all that apply.

| | Aulas em direto (tempo-real ou sincronos)

| | Disponibilizagdo de videos gravados (assincronos)

[ | Envio de atividades para os alunos realizarem (assincronos)
| | N&o se aplica atualmente

Other: |

18. Se respondeu "Aulas em direto", por favor indique que software utiliza.

Check all that apply.

|| skype

| | Zoom

|| Microsoft Teams

| | Néo se aplica atualmente
Other:

Figurd5. Students' assessment survey (7/13)



20. 19. Acredita que esta a aprender tanto no ensino a distancia como no ensino
presencial? *

Mark only one oval.
) Sim
Nao

(_ ) Néo se aplica atualmente

21. 20. As aulas ficaram mais dificeis de acompanhar no ensino a distancia? *

Mark only one oval.

) Sim

22. 21. Acredita que participa tanto no ensino a distancia como no presencial. *

Mark only one oval.

) Sim

) Nao

23. 22. Acredita que os seus colegas participam tanto no ensino a distancia como
no presencial. *

Mark only one oval.

) Sim

) Nao

Figurd6. Students' assessment survey (8/13)



24.

25.

26.

27

23. Considera que as suas duvidas sobre os conteudos leccionados sao tao
esclarecidas no ensino a distancia como no presencial. *

Mark only one oval.

) Sim

24. Acredita que, de modo geral, os alunos aprendem melhor com o ensino a
distancia do que com o ensino presencial. *

Mark only one oval.
()Sim

( ) Nao

25. Acreditas que tens recebido muitos trabalhos de casa? *
Mark only one oval.

) Sim
() Nao

() Nao Aplicavel

26. Tenho todo o apoio necessario nas aulas e fora delas. *

Mark only one oval.

( ) Sim

( ) Nao

Figurd?. Students' assessment survey (9/13)



28.

29.

30.

31.

27. Se respondeu "Sim" por favor indique qual ou quais.

Check all that apply.

| | Professor
| | Encarregado de Educagéo

|| Colegas
Other:

28. Acredita que o seu encarregado de educagao € inteiramente capaz de
esclarecer as tuas duvidas? *

Check all that apply.
|| sim
|| Nao

29. Recebeu tarefas dos seus professores para serem realizadas a distancia no
ambito do encerramento dos estabelecimentos de ensino no dia 16 de margo? *

Mark only one oval.

( ) Sim

30. Se respondeu "Sim" a questao anterior, por favor indique a quantidade de
tarefas que conseguiu completar sozinho?

Mark only one oval.

) Todas
( ) Quase todas

) Cerca de metade
() Poucas

) Nenhuma

Figurd8 Students' assessment survey (10/13)



32. 31. Acredita que esta a receber mais trabalhos de casa do que nos periodos
anteriores a esta epidemia? *

Mark only one oval.

()sim

() Nao

33. 32.Os seus colegas tém acesso ao ensino a distancia? *
Mark only one oval.

( ) Todos

) Quase todos
( ) Cerca de metade
( ) Poucos

( ) Nenhum

34. 33. Tem mantido contacto com os seus colegas? *
Mark only one oval.
() Sim

( ) Nao

35. 34. Serespondeu "Sim" por favor indique como

Check all that apply.

|| Whatsapp
|| Instagram
| | Facebook
Other: |

Figurd9. Students' assessment survey (11/13)



36. 35.Com que frequéncia tem mantido contacto com os seus colegas?
Mark only one oval.
( ) Menos de 3 vezes por semana

) 3 vezes por semana

( ) Todos os dias

37. 36.Como interage com os seus professores? *
Mark only one oval.

) E-mail
() Telefone

() Rede sociais

38. 37.Se respondeu "Redes sociais" na pergunta anterior, por favor indique qual ou
quais.
Check all that apply.

| | Facebook
|| Twitter

| | Instagram
Other:

39. 38. Tem havido maior participagao do seu encarregado de educagao no seu
processo formativo? *

Mark only one oval.

( ) Sim

40. 39.Serespondeu "Sim" indique de que forma

Figur&0 Students' assessment survey (12/13)



41. 40. Gosta mais do ensino a distancia do que o presencial. *

Mark only one oval.

() Sim

() Néo

42. 41.Se respondeu "Sim" por favor indique porqué.

This content is neither created nor endorsed by Google.

Figur&l Students' assessment survey (13/13)



10.3 Appendix C

Transicao para o ensino a distancia
durante a epidemia de COVID-19 - Pais.

Este questionario é destinado aos pais/encarregados de educagao e tem como objetivo
estudar o impacto da COVID-19 no sistema de ensino e a utilizagdo de novos recurso
interactivos, nomeadamente no ensino a distancia.

A sua participacao é livre. Pode desistir a qualquer momento. Nao sé@o solicitados dados
pessoais que permitam identificar os inquiridos. As informagdes recolhidas sdao
confidenciais e serdo objeto de andlise para o projecto de mestrado e para futuras
publicagdes cientificas.

A sua participagdo é muito importante e podera ser feita repetidamente, em diferentes
momentos. Seria uma mais valia para o estudo se respondesse a este questionario
semanalmente até receber informagéao contraria.

* Required

1. Declaro que a minha participagao neste estudo é voluntaria, que tomei
conhecimento da liberdade de desistir a qualquer momento e que nao serao
pedidos dados que levem a minha identificagao. *

Check all that apply.

[ \ Sim, tomei conhecimento

Figur®2 Parents' assessment survey (1/16)



2. 1lIndique a suaidade. *

Mark only one oval.

C )18
C 19
()20
@Y
(D22
@y
(o4
@Y
)26
@Y
@y
C )29
()30
@Dk
(a2
()33
()34
()35
()36
@)/
()38
()39
[y
@Y
C a2
(a3
( )aa
(C as
)46
@Yy,
(a8
()49

Figur®3 Parents' assessment survey (2/16)



( ) 52
(_ )s3
()54

() 55 ou mais

3. 2Indique o seu género. *

Mark only one oval.
() Masculino
() Feminino

( ) Outro

4. 3.ndique as suas habilitagoes literarias. *

Mark only one oval.

() 4.° ano de escolaridade (1.° ciclo do ensino basico completo)
() 6.°ano de escolaridade (2.° ciclo do ensino basico completo)
() 9.°ano de escolaridade (3.° ciclo do ensino basico completo)
() 12.° ano ou equivalente (ensino secundario completo)

() Licenciatura (completo)

() Mestrado (completo)

() Doutoramento (completo)

Figur®4. Parentassessment survey (3/16)



5. 4.Neste momento, desenvolve a sua atividade profissional: *

Mark only one oval.

() Totalmente em teletrabalho, a partir de casa

( ) Parcialmente em teletrabalho, predominantemente a partir de casa
() Nolocal de trabalho habitual

() Deixou de exercer a sua atividade profissional

(_ ) Nao exercia atividade profissional antes da pandemia.

6. 5.Essa forma de trabalhar era a que habitualmente usava antes de serem tomadas
medidas em relagao a pandemia?

Mark only one oval.

( ) Sim

() Nao

7. é6.ndique o ano em que o(a) seu(sua) filho(a) esta actualmente matriculado. *
Mark only one oval.

(_ )1.°ano
(_ )2°ano
(__)3.r°ano
( J4rano
( )50ano
[ )6.°ano
( ) 7.° ano
(_)8.r°ano
( ) 9.° ano
(_)10.°ano
(_ )11.°ano
(_)12.°ano

() Ensino Superior

Figur®h. Parents' assessment survey (4/16)



8. 7.Qual é aidade do seu/sua filho(a)/educando(a) *

Mark only one oval.

)6
C )7

C )16
)17

( ) 18 ou mais

9. 8.Esta matriculado no ensino: *
Mark only one oval.

() Pdblico

(") privado / Cooperativo

10. 9.Recebeu alguma informagao dos professores ou estabelecimento de ensino
do seu/sua filho(a)/educando(a) sobre como se decorrera o restante ano letivo ?

*

Mark only one oval.

Figur®6. Parents' assessment survey (5/16)



11.

12

13.

14.

10.A escola da(o) sua/seu filha(o)/leducanda(o) desenvolveu atividades de ensino
nao presencial depois de encerradas as escolas? *

Mark only one oval.
( Sim
() Nao

( ) Nao sei

11.Se respondeu "Sim" a pergunta anterior, esta satisfeita(o) com essa solugao?
Mark only one oval.

) Sim, completamente satisfeito(a)

) Sim, moderadamente satisfeito(a)

) Estou ligeiramente insatisfeita(o)

) Estou completamente insatisfeita(o)

() Nao sei responder

12.Acha que esta esclarecido sobre o ensino a distancia? *
Mark only one oval.

) Sim

13.Considera que € necessario que os professores tenham formacao especifica
para ensinar a distancia? *

Mark only one oval.

( ) Sim

( ) Nao

Figur®&7. Parents' assessment survey (6/16)



15. 14.Considera que os professores do(a) sua/seu filha(o)/educanda(o) tém
formacao especifica para ensinar a distancia? *

Mark only one oval.

() Sim

() Nao

16. 15.Tem usado as redes sociais para obter mais informacao sobre a tematica do
ensino a distancia? *

Mark only one oval.

( ) Sim

17. 16.Se respondeu "Sim" por favor indique qual ou quais

Check all that apply.

| | Facebook
[ ] Twitter

| | Instagram
| | Whatsapp
Other:

18. 17.Com que frequéncia tem visitado essa(s) rede(s) social(sociais)?
Mark only one oval.

( ) Menos de 3 vezes por semana
() 3vezes por semana
() Entre 3 e 5 vezes por semana

() Mais do que 5 vezes por semana

Figur®8 Parents’ assessment survey (7/16)



19

20.

21.

22,

18.Com que frequéncia tem publicado nessa(s) rede(s) social(sociais)?
Mark only one oval.

() Nao publico
( ) Menos de 3 vezes por semana
) Entre 3 e 5 vezes por semana
( ) Mais do que 5 vezes por semana

( ) Other:

19.Se tem publicado, indique por favor a natureza das suas publicagoes

Check all that apply.

| | Noticias dos media
| | Publicagdo da sua opinido
Other:

20.Acredita que o(a) sua/seu filha(o)/educanda(o) tem todos os recursos
técnicos necessarios para o ensino a distancia? *

Mark only one oval.

( ) Sim

21.Teve que adquirir equipamento ou material especifico para este periodo? *
Mark only one oval.

() Sim

Figur®9. Parents' assessment survey (8/16)



23. 22.Serespondeu "Sim", por favor indique qual.

Check all that apply.

| | Computador
| | Tablet

| | Smartphone
Other:

24. 23.Conhece situagdes de familias de colegas do(s) seu(s) filho(s) que nao tém
acesso em casa a equipamentos informaticos ou Internet? *

Check all that apply.

| | sim, conhego pelo menos 1 familia
|| sim, conhego 2 familias

|| sim, conhego mais de 5 familias

l

| Nao conhego

25.  24.Qual ou quais os métodos que o seu estabelecimento de ensino recomenda
para leccionar a distancia neste periodo de encerramento dos estabelecimentos
de ensino? *

Check all that apply.

|| Aulas em direto (tempo-real ou sincronos)

[7] Disponibilizagé@o de videos gravados (assincronos)

| | Envio de atividades para os alunos realizarem (assincronos)
|| Nao se aplica atualmente

Other: |

26. 25.Serespondeu "Aulas em direto", por favor indique que software utiliza.

Check all that apply.

| | Skype

| | Zoom

|| Microsoft Teams

| | N&o se aplica atualmente
Other: |

Figuré€0. Parents' assessment survey (9/16)



27. 26.Tem usado as redes sociais para obter mais informagao sobre o ensino a
distancia? *

Mark only one oval.

( ) Sim

( ) Nao

28. 27.Serespondeu "Sim", por favor indique qual ou quais.

Check all that apply.

| | Facebook
|| Twitter

| | Instagram
Other: |

29. 28.Acredita que o(a) seu/sua filho(a)/educando(a) esta a aprender tanto no
ensino a distancia como no ensino presencial? *

Mark only one oval.

( ) Sim
( Néao

( ) Nao se aplica atualmente

30. 29.Acredita que, de modo geral, os alunos aprendem melhor com o ensino a
distancia do que com o ensino presencial. *

Mark only one oval.

) Sim

() Nao

Figurél Parents' assessment survey (10/16)



31. 30.Acredita que, em geral, a alteracao de habitos esta a permitir aos alunos
fazer uma aprendizagem de vida que complementa a escolaridade? *

Mark only one oval.

() sim, muito

‘_, Sim, mas pouco

‘::\, Nao, a nao ser pontualmente

() Néo, pelo contrério

32. 31.Considera que a solu¢ao de ensino encontrada pode manter-se até ao final
do ano letivo, se a situagao de pandemia nao melhorar? *

Mark only one oval.

() Sim, a solugéo funciona e n&o precisa ser alterada
. 7 Sim, a solugdo funciona, mas tem que ser melhorada
(_ ) N&o. Tem que ser encontrada outra solugao para o ensino nao presencial

() No sei

33. 31.Acredita que foi disponibilizado o(a) do seu/sua filho(a)/educando(a) todo o
apoio pedagogico necessario para o ensino a distancia? *

Mark only one oval.

34. 33.Serespondeu "Sim" por favor indique qual ou quais.

Check all that apply.

| | Fichas de trabalho
| | Videos
|| Filmes
Other: [

Figuré2 Parents' assessment survey (11/16)



35. 34.Acredita que as duvidas sobre os conteudos leccionados sao tao
esclarecidas no ensino a distancia como no presencial. *

Mark only one oval.

( ) Sim

( ) Né@o

36. 35.0 seu grau de envolvimento com a realizagao de tarefas escolares do(a)
seu/sua educando(a) alterou-se desde que as escolas encerraram? *

Mark only one oval.

() Sim, passei a envolver-me substancialmente mais
( ) Sim, passei a envolver-me ligeiramente mais

( ) Ndo. Mantive o grau de envolvimento que tinha antes

37. 36.Se respondeu "Sim", quanto tempo a mais, em média, passou a apoiar o(a)
seu/sua filho(a)/educando(a) nas suas tarefas diarias.

Mark only one oval.

( ) Menos de 30 minutos
( ) Entre 30 e 60 minutos
() Entre 60 e 90 minutos

( ) Mais de 90 minutos

38. 37Acredita que enquanto encarregado de educagao foi sobrecarregado com
muitas tarefas? *

Check all that apply.

| | sim
| | Nao

Figur€3 Parents' assessment survey (12/16)



39.

40.

41.

42.

43.

38.Recebe indicagdes do professor para a realizagdo de tarefas do(a) do seu/sua
filho(a)leducando(a)? *
Mark only one oval.

(

) Sim

( ) Nao

39.Se respondeu "Sim" indique qual ou quais.

40.Acredita que é inteiramente capaz de esclarecer as duvidas do(a) do seu/sua
filho(a)leducando(a)? *

Mark only one oval.

() sSim

() Nao

41.Acredita que o(a) seu/sua filho(a)/educando(a) esta a receber mais trabalhos
de casa do que nos periodos anteriores a esta pandemia? *

Mark only one oval.

( Sim

42.Como interage com os seus professores? *

Mark only one oval.

) N&o interajo com o professor

) Interajo por e-mail

() Interajo por telefone

() Interajo através de rede sociais

) Other:

Figuré4. Pardr' assessment survey (13/16)



Figur®é5. Parents' assessment survey (14/16)





















































































































