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Conference Annotations:
New sessions:
- D:28 - INVITED WORKSHOP: ACADEMIC PUBLISHING in room UOM_A08.

- 1:26 - INVITED WORKSHOP: PUBLISHING IN LEARNING & INSTRUCTION: BECOMING A PRODUCTIVE RESEARCHER AND PUBLISHING AUTHOR in
room UOM_AO07.

- K:26 - INVITED PANEL: SUPPORTING TEACHING IN HIGHER EDUCATION: THE ROLE OF TEACHING AND LEARNING CENTERS AT TIMES OF
CHANGE in room UOM_CH.

Policy Makers Session 1

22 August 2023 10:30 - 11:30
HELEXPO_CC
Policy Makers Panel

Learning and Instruction in the Digital Age: Challenges and Hopes for Education and Democracy

Keywords: Citizenship Education, Economics of Education, Educational Policy, School Leadership
Interest group:

Chairperson: Eleni Kyza, Cyprus University of Technology, Cyprus

Organiser: Eleftheria Gonida, Aristotle University of Thessaloniki, Greece

Organiser: Eleni Kyza, Cyprus University of Technology, Cyprus

This year’s conference theme, “Education as a Hope in Uncertain Times”, has been particularly chosen to signify the importance of education in helping
societies across Europe, and the world, be resilient and resistant to significant existing or future challenges. In times of constant changes, the future is a moving
target - difficult to predict and prepare for. Yet, education is doing just that. In order to think tomorrow’s education and educational research, it is crucial to relate
new findings to what we already know and elaborate how these will help foster sustainable learning processes and navigating what is yet to come.

EARLI recognizes the importance of dialogue between different societal stakeholders, with the scientific community and policy makers being two such important
stakeholders. This panel seeks to bring to focus the importance of promoting productive exchanges between these stakeholders, and, along the way,
understanding the unique contribution that each party can offer for the pursuit of common goals of societal and social importance.

- Andreas Demetriou, Cyprus Academy of Sciences, Letters, and Arts, Cyprus- Anantha Duraiappah, UNESCO Mahatma Gandhi Institute of Education for
Peace and Sustainable development (MGIEP), India- Sanna Jarvela, University of Oulu, Finland - Roger Salj6, University of Gothenberg, Sweden- Andreas
Schleicher, Director for Education and Skills, OECD

Learning and Instruction in the Digital Age: Challenges and Hopes for Education and Democracy

Presenting Author:ANDREAS DEMETRIOU, University of Nicosia and Cyprus Academy of Sciences, Letters, and Arts, Cyprus; Presenting Author:Anantha
Duraiappah, UNESCOMGIEP, India; Presenting Author:Sanna Jarveld, University of Oulu, Finland; Presenting Author:Roger Saljo, University of
Gothenburg, Sweden

This year’s conference theme, “Education as a Hope in Uncertain Times”, has been particularly chosen to signify the importance of education in helping
societies across Europe, and the world, be resilient and resistant to significant existing or future challenges. In times of constant changes, the future is a moving
target - difficult to predict and prepare for. Yet, education is doing just that. In order to think tomorrow’s education and educational research, it is crucial to relate
new findings to what we already know and elaborate how these will help foster sustainable learning processes and navigating what is yet to come.

EARLI recognizes the importance of dialogue between different societal stakeholders, with the scientific community and policy makers being two such important
stakeholders. This panel seeks to bring to focus the importance of promoting productive exchanges between these stakeholders, and, along the way,
understanding the unique contribution that each party can offer for the pursuit of common goals of societal and social importance.

- Andreas Demetriou, Cyprus Academy of Sciences, Letters, and Arts, Cyprus- Anantha Duraiappah, UNESCO Mahatma Gandhi Institute of Education for
Peace and Sustainable development (MGIEP), India- Sanna Jarvela, University of Oulu, Finland - Roger Saljé, University of Gothenberg, Sweden- Andreas
Schleicher, Director for Education and Skills, OECD

Session A 1

22 August 2023 12:15 - 13:45
AUTH_CH

Invited Symposium

Cognitive Science

Attention please! Real-world neuroscience investigations into attention with increasing naturalism.

Keywords: At-risk Students, Cognitive Development, Cognitive Skills and Processes, E-learning/ Online Learning, Educational Neuroscience, Educational
Technologies, Mindsets, Mixed-method Research, Quantitative Methods, Synergies between Learning / Teaching and Research

Interest group: SIG 22 - Neuroscience and Education

Chairperson: Tieme Janssen, Vrije Universiteit Amsterdam, Netherlands

Organiser: Jennie Grammer, UCLA, United States

Organiser: Adi Korisky, Bar-llan University, Israel

Organiser: Pawel Matusz, Switzerland

Organiser: Tieme Janssen, Vrije Universiteit Amsterdam, Netherlands

Discussant: Nienke van Atteveldt, Vrije Universiteit Amsterdam, Netherlands

As the field of educational neuroscience has grown, questions have emerged regarding the ecological validity and applicability of lab-based research to
educational practice. To address this issue, various approaches have been suggested to increase the ecological validity of neuroimaging experiments. One
promising approach brings the real-world to the lab (representative design), while another approach brings the lab to the real-world using mobile neuroimaging
technology. These approaches to real-world neuroscience are part of the three-stage cyclical model, covering a wide range of lab, semi-naturalistic and fully
naturalistic studies, varying on ecological validity and experimental control. By iterating across stages and methods, it is possible to generate complementary
and converging evidence that can address complex educational questions. In this symposium, four speakers will share their EEG research on attention, and
each of the presentations will be situated on a different part of the cycle. We will begin with a carefully designed lab experiment into attentional control, which
takes into account the complex multisensory reality and contextual factors that are important in everyday situations (representative design). This will be followed
by increasingly more naturalistic studies into attention in online, in-person and classroom learning environments (mobile EEG). This unique symposium will be
closed by our discussant, who will bring these studies together in the cyclical framework.

The context-dependence of neurocognitive attentional control functions
Presenting Author:Pawel Matusz, University of Applied Sciences Western Switzerland (HES-SO Valais-Wallis), Switzerland



We have learnt a lot about how we pay attention from studies using unisensory (e.g., visual) stimuli and manipulating observers’ behavioral goals. However,
everyday environments, including the classroom, are multisensory and contain regularities. Yet there is little systematic research on how attention is deployed in
such complex settings, even in adults, with even less knowledge on development of attention therein. | will first discuss our study which revealed how children
across primary education develop their abilities to pay attention to, traditionally studied, visual, and more naturalistic, multisensory (audiovisual, AV) objects -
from the age at which those processes and their brain bases reach adult-like state to their role in shaping early scholastic skills. Next, | will discuss a study
showing how in complex, naturalistic environments, adult’s attention is jointly controlled by processes rarely studied altogether: AV salience-, goal- and context-
based processes. Ability of visual distractors to capture attention depended on whether they were equipped with semantic relationships. In EEG, we found that,
in such rich contexts, attentional selection is not implemented by the lateralized brain mechanisms traditionally linked to attention, but rather by nonlateralized
ones. Crucially, contextual processes affected distractor processing already < 30ms post-stimulus. These findings indicate that, even if sensitivity to contextual
processes undergoes development, attention in the classroom is controlled differently than in traditional lab contexts; classrooms are rich in multisensory,
meaningful objects and event regularities. Thus, the contexts for studying cognitive processes key to learning, like attention, should at least emulate the contexts
where learning naturally transpires.

Examining elementary school children’s attention while learning online
Presenting Author:Jennie Grammer, UCLA, United States

Young children’s attentional skills are important for their success in school. For children with Attention deficit/hyperactivity disorder (ADHD), the impact of
inattention on educational outcomes is particularly pronounced. While the classroom environment presents an opportunity to support the development of
children’s attentional skills, little systematic research exists on which to base recommendations for practice. In addition, children’s attention while learning online
— which has become increasingly common since the Covid-19 pandemic — has yet to be thoroughly explored. Here we describe two studies in which we use
real-world neuroscience methods, specifically portable electroencephalography (EEG) recordings, to examine elementary schooler’s attention and distraction as
they are learning online. We will demonstrate the impact of instruction on EEG and ERPs associated with attention and distraction for children with and without
ADHD. We will also describe links between behavioral indicators of attention and neural correlates and discuss the implications of children’s behavior for their
interactions with teachers.

Are you listening to me? Attention in real-life classrooms
Presenting Author:Elana Zion Golumbic, Bar llan University, Israel; Co-Author:Adi Korisky, Bar-llan University, Israel

Paying attention to a classroom lesson is hard. Students are required to maintain a constantly high level of attention towards the teachers’ lessons in order to
process and internalize its content. All the while, students need to avoid becoming distracted, either by external stimuli (e.g., sounds from outside, other students
talking) or by their own internal thoughts (e.g. boredom, mind-wandering). In this talk, we describe a unique research—practice partnership between cognitive
neuroscientists and educators aimed at understanding the cognitive and neural underpinnings paying attention in real-life school. Using mobile EEG technology,
we study how students respond to different types of distracting events, both in both well-validated cognitive tasks and in real-life classroom experiments.
Working together with teachers, this unique research approach allows us to gain a more ecologically-relevant perspective on students’ attention, as it pertains to
their real-life experiences and how it affects learning outcomes.

Mobile EEG neurofeedback to convince high school students of the controllable nature of their brain
Presenting Author:Tieme Janssen, Vrije Universiteit Amsterdam, Netherlands

Although past research demonstrated growth mindset interventions to improve school outcomes, effects were small. This may be due to the theoretical nature of
psychosocial techniques (e.g., reading about brain plasticity), which may not be optimally convincing for students. To address this issue and improve
effectiveness, we developed a growth mindset intervention, which combined psychosocial (3 lessons) and psychophysiological (1 lesson) components. The
latter adds a convincing experience of influencing one’s own brain activity related to attention, using mobile electroencephalography (EEG) theta/beta
neurofeedback (NFB), emphasizing the controllable and malleable nature of one’s brain. In this randomized controlled trial (RCT), twenty high school classes
(N=439) were randomized to either the active control or our newly developed growth mindset intervention condition (4x50 minute lessons). First, the NFB results
showed that students were able to control their brain activity, and that objective and subjective control were differently related to motivational beliefs at baseline.
Second, the overall RCT results showed that students in the growth mindset intervention reported increased growth mindset directly after the intervention (post,
d =0.38) and at 1-year follow-up (d = 0.25), and demonstrated a protective effect against deterioration of math grades at 1-year follow-up (d = 0.36), compared
to controls. Compared to previous studies, we found relatively large effects of our intervention on growth mindset and math grades, which may be attributable to
synergetic effects of psychosocial and psychophysiological (neurofeedback) components.

Session A 2

22 August 2023 12:15 - 13:45
UOM_CH
Invited Symposium

‘Hope’ for disadvantaged students: Extended Education in a Global Perspective

Keywords: At-risk Students, Cultural Diversity in School, Informal Learning, Migrant / Refugee and Minority students, Qualitative Methods
Interest group: SIG 21 - Learning and Teaching in Culturally Diverse Settings

Chairperson: Nanine Lilla, Freie Universitét Berlin, Germany

Organiser: Nanine Lilla, Freie Universitat Berlin, Germany

Organiser: Marianne Schuepbach, Freie Universitat Berlin, Germany

Organiser: Ingrid Gogolin, University of Hamburg, Germany

Organiser: Liesel Eberséhn, Unit for Education Research in AIDS, South Africa

Discussant: David Thore Gravesen, Denmark

Discussant: loulia Televantou, European University Cyprus, Cyprus

The proposed symposium focuses on the role of extended education in addressing the challenges of societal changes including family changes and increased
complexity of educational processes at times of global change and uncertainty. Forms of extended education are being explored in numerous nations around
the world. Examples are extended education offerings as “All-day schools” in Germany, "Outside school hours care" in Australia or "Out-of-school time" in UK.
These approaches have been designed to promote the development of school-age children and youth supplementing formal education. They aim in particular to
offer a means to support students who are educationally disadvantaged, e.g. because of their socio-economic background or due to cultural or linguistic
characteristics. Meta-analyses of US studies show that non-formal education can be successful in promoting disadvantaged students in their academic
achievement or social skills. However, other studies show that it is precisely the target group of the particularly disadvantaged pupils that does not benefit from
the offerings as desired. The symposium presents empirical papers that will give insights into the ambiguous state of evidence from the perspective of studies
from different education systems around the globe.

Educational quality of extended education in Germany with a focus on disadvantaged students
Presenting Author:Jule Schmidt, Freie Universitat Berlin, Germany; Co-Author:Haigin Ning, Freie Universitat Berlin, Germany; Co-Author:Nanine Lilla, Freie
Universitat Berlin, Germany; Co-Author:Marianne Schuepbach, Freie Universitat Berlin, Germany

The nationwide expansion of all-day primary schools in Germany is associated with the expectation of strengthening educational success and social
participation, especially for socially and educationally disadvantaged students with migration backgrounds (Abbrev. TG) (KMK, 2015). However, these
expectations for all-day schools have not been adequately fulfilled in Germany (StEG-Konsortium, 2016). In other countries, however, there are comparable
high-quality offerings of extended education that are effective (Durlak et al., 2010; Lauer et al., 2006). Furthermore, international research identifies educational



quality (Tietze et al., 2005) as an important condition for effective offerings (Stecher et al., 2007; Durlak et al., 2010). Based on this, this article deals with two
questions: 1) What are characteristics of educational quality in extended education effective for the TG? 2) How is the conception of the current offerings at
German all-day primary schools to be assessed in this respect? Fifteen problem-centered interviews according to Witzel (2000) were conducted online with
international extended education researchers from all over the world. The data analysis follows the process model of structuring qualitative content analysis
according to Mayring (2014) and Kuckartz (2018), supported by MAXQDA (Kuckartz, 2018).Initial explorations of the interview material reveal relevant
characteristics of educational quality at structural, process, and orientation quality levels. Regarding the development of the TG, the current qualification of the
staff as well as the decreasing cooperation between schools and external partners are predominantly critically discussed, while the orientation towards an
inclusive learning environment is evaluated as purposeful.

The role of background characteristics for participation in all-day schooling in Germany
Presenting Author:Luise Krejcik, Universitdt Hamburg, Germany; Co-Author:Ingrid Gogolin, University of Hamburg, Germany

In many education systems around the world, students from socially disadvantaged migrant families or autochthonous minorities have particularly poor
educational opportunities. One measure to compensate for educational disadvantages and raise achievement as hope in uncertain times is to provide additional
education and care services. In Germany, these are provided especially in newly introduced all-day schools. Internationally, they are discussed under "extended
education”. Research shows that in some countries these offers provide the expected compensation for disadvantages, but in others - e.g. Germany - they do
not. This article presents interim results of an investigation into the possible reasons for this. The focus is on the question of correlations between students'
characteristics of origin and their participation in extended education.

The Conundrum of OSHC services in Australia
Presenting Author:Jennifer Cartmel, Griffith University, Australia; Co-Author:Bruce Hurst, University of Melbourne, Australia

Outside school hours care (OSHC) is a significant site of care, play and learning for children aged five to twelve years in Australia. The growth of services mirrors
international trends. The growth of services also has the potential to support the development and wellbeing of children when its value as a site of play and
learning is recognised. expectations of children, families and the wider community. Using a review of academic and grey literature evidence was gathered that
suggests that quality OSHC provision for children in an interplay between the following elements: 1. The benefits of OSHC to stakeholders 2. The image of
OSHC 3. The partnership between OSHC and schools 4. The workforce delivering OSHC service. This review of Australian literature also highlights the
conundrum of equitable and inclusive access for Australian children. Recommendations highlight the need for more research about the OSHC as a site for
children’s development and the partnerships between OSHC, schools and families. In particular children from vulnerable circumstances such as those at risk of
abuse or neglect, of working sole parents and families requiring additional support to help raise their children appeared to have limited access. The review
advocates for a deeper understanding about the value of OSHC to enhance community perceptions and commitment to the utilisation of services to contribute to
children’s wellbeing and development.

Why young people in high-poverty contexts choose not to participate in Out-of-School Time provision
Presenting Author:Kirstin Kerr, University of Manchester, United Kingdom; Co-Author:Claire Forbes, University of Manchester, United Kingdom

Out-of-School Time (OST) provision offers young people opportunities to participate in a variety professionally-supervised sports, leisure, cultural and academic
activities, which aim to promote affective and academic outcomes. While young people from high poverty contexts are widely seen as having most to gain from
OST, their participation is typically low, even when activities are easily accessible at little or no cost. Little is known from young people’s perspectives about why
this is. Addressing this gap, this paper will report findings from a qualitative study with young people (aged 11-15) living in Hollyburgh, a high-poverty
neighbourhood in the UK, with wide-ranging but under-used OST provision. Findings suggest that young people were unwilling to participate in Hollyburgh's
current OST provision, primarily seeing this as a form of professional surveillance to control their behaviour after school. This belief stemmed from young
people’s generally negative perceptions of Hollyburgh as a place characterised by crime and anti-social behaviours. We argue that if participation is to be
encouraged in places like Hollyburgh, OST provision must been seen as having the potential to interrupt negative discourses about high poverty
neighbourhoods and the young people who live in them. Unless it can do so, these discourses may continue to play out in OST provision, leading to young
people’s non-participation. We argue that to address this OST provision must first be understood as a contextual and relational activity, and second, OST
providers and young people must have opportunities to work together to co-design and -lead activities.

Session A3

22 August 2023 12:15 - 13:45

UOM_A03

Symposium

Learning and Special Education

New procedure to assess Executive Function and predict learning outcome in Special Educational Needs

Keywords: Assessment Methods, Cognitive Development, Cognitive Skills and Processes, Learning and Developmental Difficulties, Social Development,
Special Education

Interest group: SIG 15 - Special Educational Needs

Chairperson: Chiara Pecini, University of Florence, Italy

Discussant: Pirjo Aunio, University of Helsinki, Finland

Executive Functions (EF), defined as multiple cognitive control processes for learning and adaptation (Diamond, 2013), are frequently impaired in children with
Special Educational Needs (SEN), thus contributing to develop poor learning skills (Crisci et al., 2021). Nowadays, different tools and procedures can be used to
test EF in infancy and childhood, that are known to be the most sensible periods for EF development. Nevertheless, the characteristics of the models and tools
used (e.g. direct vs indirect; paper and pencil vs digital; in presence vs remote) may affect the EF profile that is found and its relationship with the learning
outcome across different types of SEN.The symposium consists of four papers tapping different ages and needs. The first contribution shows that EF precursors
can be assessed by an infant and toddler development scale including early term infants. The second study refers to a tablet-based EF assessment of blind and
deaf children. In the third study, EF is investigated in children with attentional problems and/or learning disability in different contexts of quiet and noise. The
fourth contribution shows the use of EF tele-assessment in low and high comprehenders/writers from primary school. All contributions relate the findings on the
EF profiles with the learning skills and cognitive development of a specific SEN population. Strengths and weakness of the different procedures will be
discussed to promote a better understanding of the role of EF difficulties in learning and adaptation across different SEN.

The development of Executive Functions with early term toddlers from families with social burdens

Presenting Author:Minna Térmanen, University of Teacher Education in Special Needs Zurich, Switzerland; University of Helsinki, Finland, Switzerland; Co-
Author:Simone Schaub, University of Teacher Education in Special Needs, Switzerland; Co-Author:Erich Ramseier, PH Bern, University of Teacher Education,
Berne, Switzerland; Co-Author:Christina Koch, University of Teacher Education in Special Needs, Zurich, Switzerland; Co-Author:Alex Neuhauser, University
of Applied Sciences of Special Needs Education, Switzerland; Co-Author:lsabelle Kalkusch, University of Teacher Education in Special Needs, Zurich,
Switzerland; Co-Author:Patsawee Rodcharoen, University of Teacher Education in Special Needs, Zurich, Switzerland & University of Bern, Switzerland; Co-
Author:Andrea Lanfranchi, University of Applied Sciences of Special Needs Education, Switzerland

The development of Executive Functions (EF) in infants and toddlers has received increased interest. Children born prematurely are biologically immature and
are at-risk of developmental difficulties and executive deficits. Early term births have increased rapidly, and they predispose to developmental delays and
disabilities. EF is an umbrella term for heterogeneous, higher-order cognitive processes that are important for active regulation of thought, emotion, and
adaptive behavior. EF are very sensitive to environmental factors including negative ones, such as poverty, and positive ones, such as sensitive
parenting.ZEPPELIN (Zurich Equity Prevention Project with Parents’ Participation and Integration) is a longitudinal intervention study (RCT) conducted with



families (N=248) having social burdens, like social, financial and/or psychological risk factors. It aims to study weather early support has positive impacts on
children’s development, educational opportunities and later on their academic achievements, and parents show improved parenting practices.The aim of this
study is to describe EF development in children with early term (N=69) and on term births (N=163) between 0 and 3 years. Main method is Bayley Scales of
Infant and Toddler Development (BSID-IIl, 2006). There is lack of EF measurements for toddlers and situation is more complicated with children having early
term birth. We hypothesized that BSID-III contains items with EF components.According to our results it was possible to extrapolate EF components from BSID-
IIl'in longitudinal manner. However, concerning the development of different EF components results were contradictory.

Executive functions in blind and deaf children: a Tablet-based assessment

Presenting Author:Camila Martinez, Pontificia Universidad Catdlica de Chile, CIE 160007, Chile; Co-Author:Maria Victoria Espinoza,, Centre for Educational
Justice at the Pontifical Catholic University of Chile., Chile; Co-Author:Catalina Santa Cruz, Centre for Educational Justice at the Pontifical Catholic University of
Chile., Chile; Co-Author:Ricardo Rosas Diaz, CEDEti-UC, Chile

Executive functions are of the highest interest because of their relationship with learning, in general, and specifically with reading and math. We hereby present
the development of the YellowRed App, a Tablet-based test to assess Executive Functions (EF) in deaf and blind children. YellowRed was developed to assess
the three main EF components (inhibition, working memory and cognitive flexibility) in typically developing children, as well as children with special educational
needs, from 6 to 12 years of age. Additionally, as EF impairments could be associated with learning problems in deaf or blind children, two YellowRed versions
adapted to these populations were developed. We present the results of a pilot study performed in blind and deaf children by using the adapted YellowRed App.
The results support the usefulness of assessing EF in deaf and blind children by a tool that resembles that one for typically developing children, thus allowing for
a direct comparison between different developmental circumstances.

Assessing inattentive children’s executive functioning in quiet and noise

Presenting Author:Barbara Arfé, University of Padova, Italy; Co-Author:Gaia Spiacciarelli, Human Inspired Technology Centre, University of Padova, ltaly;
Co-Author:Chiara Montuori, Human Inspired Technology Centre, University of Padova, Italy; Co-Author:Flavia gheller, School of Psychology, University of
Padova, ltaly, Italy

Children with attentional problems associated with a learning disability (LD) or attention deficit hyperactivity disorder (ADHD) have greater difficulties in self-
regulating and sustaining their attention during academic tasks. In educational and clinical settings, their executive function (e.g., sustained attention and verbal
working memory) are typically assessed in individual testing sessions under optimal environmental conditions, i.e., in quiet. In real life, however, children are
often asked to perform attentional and memory tasks in noisy classrooms. The study explored how inattentive and attentive children’s sustained attention and
working memory performance are influenced by babble noise, a type of noise frequently associated with classroom activities. Fifty-eight typically developing
children and 13, 8 to 12 years-old, children with either attentional problems associated to LD or ADHD (n= 10) or performance 2 SD below the mean on
standardized attention tasks (n= 3) completed two visual attention tasks and a verbal WM task (digit span) on tablet, under two acoustic conditions: quiet and
65dB multitalker-babble noise. Significant differences between the groups were found on both visual attention tasks and the verbal WM (digit forward and
backward) task in quiet, but not in noise. In the group with attentional problems, sustained attention abilities improved significantly in noise. These findings will
be discussed in the light of the stochastic resonance hypothesis, according to which background noise could ameliorate inattentive children’s performance,
increasing their arousal on task.

Paper and digital learnings in low and high performers: the involvement of Executive Functions
Presenting Author:Costanza Ruffini, University of Florence, ltaly; Co-Author:Christian Tarchi, University of Florence, Italy; Co-Author:Chiara Pecini,
University of Florence, ltaly

Literature supports a disadvantage of students’ performances when learning tasks are conducted in the digital modality in comparison to the paper one. The
present research aims to investigate the difference between digital and paper text comprehension (TC) and text writing (TW), placing a specific focus on
Executive Functions (EF) role as mediator factors of the performances. 175 typically developing children (mean age=9.75, sd=.89) performed TC and TW tasks
on computer and on paper and were assessed with digital EF tasks. The results showed no differences between digital and paper TC in the whole sample;
however, Low Comprehenders (LC) children obtained higher TC scores in the digital than in the paper modality, an opposite trend to High Comprehenders (HC)
with differences that tended to decrease with school grade. EF, especially working memory, supported digital and paper TC. For what concerns TW, productions
were longer and less complex in the digital modality than in the paper one. Low Writers (LW), in opposition to High Writers (HW) showed an advantage of digital
over paper in the level of narrative complexity and in the number of words, although the latter interacted with school grade. EF, especially processes of updating
and switching of interference control, supported both paper and digital writing skills. The results support the utility of the technological devices for children with
low learning skills, but they also highlighted the need to consider the child’s individual functional profile, both in terms of cognitive control processes and learning
performance level.
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Symposium

Motivational, Social and Affective Processes

Theoretical or methodological perspective on process-oriented research of motivation and emotion

Keywords: Assessment Methods, Cooperative/Collaborative Learning, Emotion and Affect, Health-care Education, Mixed-method Research, Motivation,
Quantitative Methods, Self-regulated Learning and Behaviour, Social Interaction

Interest group: SIG 27 - Online Measures of Learning Processes

Chairperson: Tiina Susanna Térménen, University of Oulu, Finland

Organiser: Hanna Jarvenoja, University of Oulu, Finland

Discussant: Roger Azevedo, University of Central Florida, United States

An increasing number of learning researchers are collecting and analyzing data implementing various on-line process methods. This trend to implement more
various methods align well with interest to understand motivation and emotions as varying across contexts, situations and learning processes. However, the
endeavor for more versatile approaches in research on motivation and emotions leads to reconsidering some basic premises. On one hand, when implementing
on-line measures to study motivation and/or emotions as a part of a learning process, it is essential that the methodological and analytical choices are
considered from their underlying theoretical perspectives. This strong theoretical basis provides premises for considering the novel methodological and
analytical choices. On the other hand, new methods and approaches provide means for challenging the current theories and approaches. For example, the
continuous and fine-grained data enable new types of temporal and sequential analyses as well as person- or group-centered approaches, which can broaden
the current understanding of motivation and emotions and their role in a learning process.

The aim of this symposium is to have an overview on a set of researches that approach the motivation and/or emotion research primarily on one perspective but
regardless implement different on-line measures (e.g., ESM, video recordings or biophysiological data) and engage in considering the relation between the
implemented theory and methodology. Through four presentations, each having their own theoretical and methodological premises the underlying questions, the
different conceptual issues and their consequences for the empirical decisions are addressed and discussed.

Theoretical Challenges for Motivational Regulation revisited: Data Granularity and Time Frame
Presenting Author:Thomas Martens, Medical School Hamburg, Germany; Co-Author:Moritz Niemann, MSH Medical School Hamburg, Germany; Co-
Author:Diana Pistoll, Medical School Hamburg, Germany

Motivational processes and regulation, especially in the framework of self-regulated learning were primarily investigated by questionnaires. New data sources



with different data granularities representing different time frames can be triangulated to understand motivational processes in a specific learning situation: e.g.
observation data, trace data, physiological data or even self-report data like thinking aloud or experience sampling can be used. We argue that interpretation of
these data should be guided by strong theoretical models.For this purpose, three different time frames are defined: A micro-level time frame that describes
direct learning processes that are associated with solving problems and resolution of confusion. These processes may last for seconds or minutes. A meso-level
time frame that reflects processes that are described by most theories of self-regulated learning. These processes may last for minutes, hours, even days or
weeks. The macro-level time frame comprises processes that develop over months or years usually covered by personality theories. All three time frames are
covered by multiple theories, but the theoretical gap remains: how can these three different time frames be connected? It can be theorized that two major
processes may connect these time frames:(a) An internalization process from micro- to meso- to macro-level.(b) A motivation regulation mechanism from
macro- to meso- to micro-level.Different data sources with different granularities can roughly be associated to the three defined time frames. Empirical

examples from different studies will illustrate how to connect data from different time frames to better understand motivational regulation.

Paradigmatic shifts in theory and methods regarding short-term motivational & emotional processes

Presenting Author:Julia Moeller, Universitat Leipzig, Germany; Co-Author:Julia Dietrich, Friedrich-Schiller-University Jena, Germany; Co-Author:Jessica
Baars, Leipzig University, Germany; Co-Author:Miriam Jéhne, Friedrich-Schiller-University Jena, Germany; Co-Author:Lennart Nérenberg, Universitat Leipzig,
Germany

In-the-moment measures of emotions and motivation in learning and achievement settings become increasingly ubiquitous, cheap and easy to obtain and
analyze. The increasing availability of such data is expected to drive paradigmatic changes to both the theory and empirical research of emotions and
motivation. Regarding theory development, we face the interesting situation in which methodological advancement seems to be driving theoretical change,
rather than usually expected theories determining the research methods. To make the most of the innovations in intensive longitudinal methods and describe
short-term developmental processes, theories need to become more specific than before about expectations regarding moment-to-moment stability and change,
inter-individual differences in within-person trajectories, person-specific stability and change across many measurement time points, ergodicity or the lack
thereof, and concurrent and lagged relationships among motivational and emotional constructs in time series data. With regard to the research methods, we
expect the process character of emotional and motivational experiences to become more of a research focus particularly in research on learning, which is by
definition a process of change. We see a steady increase of intensive longitudinal studies and much innovation in analytic approaches, including studies of
moment-to-moment stability and change, within-person idiographic patterns and their subsequent generalization to nomothetic models based on machine
learning procedures used to identify the paths and trajectories that generalize across individuals (e.g., Beltz et al., 2016). We will discuss how these and further
paradigmatic shifts are expected to shape the theory and methods of emotional and motivational processes in the near future.

Multilayered perspective on Motivation and Emotion Regulation in Collaborative Learning
Presenting Author:Hanna Jarvenoja, University of Oulu, Finland; Co-Author:Tiina Susanna Térméanen, University of Oulu, Finland; Co-Author:Tatiana
Shubina, University of Oulu, Finland, Finland; Co-Author:Kristiina Ménty, University of Oulu, Finland; Co-Author:Sanna Jarvela, University of Oulu, Finland

In this presentation, we frame the theoretical underpinnings of the process-oriented research of motivation and emotion regulation in collaborative learning
contexts. Self-regulated learning theories provide the theoretical grounding for considering the motivation and emotions related to learning in groups. We define
the types of regulation present in collaborative learning contexts—namely, self-, co-, and socially shared regulation—and the role of motivation and emotion
regulation in them. Then, we elaborate on the function of motivation and emotions in social forms of regulation. We focus on (1) motivational and emotional
conditions, (2) situational and contextual variations, and (3) the temporal manifestation of regulation in interaction. Prior studies have indicated that although the
occurrence of co- and socially shared regulation of motivation and emotions is relatively rare, they are meaningful to group collaboration. Groups can activate
socially shared regulation throughout the collaborative learning process to establish a stage for high-level cognitive processes. Our claim is that motivation and
emotions are integral parts of social and cognitive functioning and should be studied in relation to the situation, context and other group processes.

Examining Medical Residents’ Physiological Synchrony During Crisis Simulation Training

Presenting Author:Jason Harley, McGill University, Canada; Co-Author:Lucia Patino, McGill University, Canada; Co-Author:Matthew Moreno, McGill
University, Canada; Co-Author:Keerat Grewal, McGill University, Canada; Co-Author:Sayed Azher, McGill University, Canada; Co-Author:Negar Matin,
McGill University, Canada

Medical training is emotionally demanding yet, trainees’ emotions are rarely addressed in curriculums. Emotions can facilitate or hinder learning, thus Crisis
Resource Management (CRM) simulated training has been incorporated into medical curriculums to facilitate the development of medical residents’
intrapersonal and interpersonal skills necessary to function within collaborative medical teams during crisis situations, when emotional demands

increase. Electrodermal activity (EDA) is a signal used as index of emotion measuring autonomic physiological arousal as a response to emotional stimuli.
Physiological synchrony (PS), the spontaneous similarities over time in individuals’ physiological responses such as EDA, has been linked to collaboration,
learning quality, and performance. However, there is a paucity of research in medical education examining PS as a predictor of cohesion, and performance,
despite the importance of these emotional qualities in medical teams. We therefore aim to examine the presence of PS in medical residents as they undergo
CRM simulation training. We observed thirty-seven second year medical residents in ten groups ranging from 3 to 6 participants each, during CRM scenarios.
Participants’ EDA was captured using Empatica E4 wristbands, and simulation sessions were videotaped. EDA signals are being pre-processed, standardized,
and synchronized with the video. A Multidimensional Recurrence Quantification Analysis will be conducted to determine the presence of PS and its
characteristics.Our research will explore the presence of PS during collaborative learning tasks in medical residents and provide novel scientific insights into
group emotional dynamics, particularly in the context of simulation-based medical education.
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The achievement goal approach is a particularly prominent and productive approach to the study of achievement motivation. Rooted in the works by Dweck,
Nicholls, Ames et al. in the 1980s, much has been learned about characteristics, antecedents, and consequences of goal pursuit. Achievement goal research is
still ongoing, with multiple recent theoretical developments and accompanying empirical realizations, including reasons behind goals, goal complexes,
equifinality and multifinality, and joint goal pursuit. Addressing these current trends, this symposium consists of four papers that complement each other by
combining different theoretical perspectives, methodological approaches, and data from multiple international samples. Paper 1 provides a novel perspective on
achievement goals and regulatory foci, extending their fundamental linkage beyond goal valence (approach-avoidance dimension) towards underlying self-
guides of ideals and oughts. Paper 2 investigates how achievement goals are linked with multiple underlying reasons, and examines consequences and
personal predictors of these linkages. Paper 3 addresses underlying reasons of achievement goals by testing their relation to challenge-seeking and
procrastination in a longitudinal design. Finally, Paper 4 presents results of an experiment on the interplay of goal complexes and feedback on learning
processes and outcomes. All contributions are characterized by the aspiration to dive deeper into what drives achievement goal pursuit, and in doing so



contribute to both theory and practice. This provides better understanding of how different perspectives on and developments within goal research align, and
how exactly goals motivate human behavior. A leading achievement goal scholar will critically discuss the presentations and directions for future research.

Beyond Approach-Avoidance: Achievement Goals, Regulatory Foci, and Self-Guides
Presenting Author:Sophie Bossert, University of Mannheim, Germany; Co-Author:Marc Philipp Janson, University of Mannheim, Germany

Achievement goal theory and regulatory focus theory are two prominent approaches explaining individual goal striving. Achievement goal theory states that
individuals prefer different qualities of goals in achievement situations such as developing competence (mastery goals) versus demonstrating competence
(performance goals). Both achievement goals can be subdivided into approach and avoidance. Regulatory focus theory proposes two motivational systems. A
promotion focus emphasizes striving for reaching positive outcomes like hopes, wishes, and aspirations (ideals), while a prevention focus emphasizes striving for
not failing on negative outcomes, duties, responsibilities, and obligations (oughts). Recent research has connected both constructs mainly based on the
approach-avoidance distinction which is central to both theories. We see this as a theoretical as well as a methodological shortcoming and propose a different
theoretically meaningful association of those constructs. Based on theoretical considerations of the underlying processes and existing studies on correlates, we
propose that performance goals (approach and avoidance) are associated with a prevention focus, and mastery goals are associated with a promotion focus.
We provide cross-sectional data from N = 192 German university students as first empirical support and designed an experiment manipulating regulatory focus
and measuring achievement goals for this registered report. We expand research on the nomological network of both constructs with our perspective and
contribute to a deeper understanding of human strategic orientations. We also provide opportunities for the development of improved goal fostering interventions
in achievement situations.

Do Perfectionistic Tendencies Moderate the Effect of Goals and Goal Reasons on Academic Well-being?
Presenting Author:Markku Niemivirta, University of Eastern Finland, Finland; Co-Author:Antti Pulkka, National Defence University, Finland; Co-Author:Anna
Tapola, University of Helsinki, Finland; Co-Author:Heta Tuominen, University of Eastern Finland, Finland

In this study, we looked at the role of goals in student motivation and well-being in combination of various perspectives. More specifically, we investigated how
achievement goals and reasons for those goals (utility, indication of competence, gaining respect, personal importance, promotion of self-worth) link with each
other, how they jointly predict study-related engagement and exhaustion, and whether these connections vary depending on what the students expect from
themselves and how concerned they are about their accomplishments (i.e., perfectionistic tendencies). Through latent profile analysis, we identified three
groups of Finnish university students (N = 305) with different perfectionistic profiles, perfectionists (high strivings and concerns; 31.8 %), ambitious (high
strivings, low concerns; 40.7 %), and non-perfectionists (low strivings and concerns; 27.5 %), which also differed systematically in terms of the achievement
goals and goal reasons they emphasised. Interestingly, reasons for goals predicted academic well-being above and beyond the effects of goals, and the
predictions were for the most part rather similar across the perfectionistic profiles. The differential effects between the groups observed, however, revealed that
the experiences of strain in studies might be more dictated by how the students approach their goals and attainments. Our complex set of results provide new
insights into the dynamics of achievement goals and the linkage between motivation and well-being.

Autonomous Reasons Underlying Achievement Goals and Challenge-seeking, Procrastination, and Grades

Presenting Author:Athanasios Mouratidis, National and Kapodistrian University of Athens, Greece; Co-Author:Aikaterini Michou, University of loannina,
Greece; Co-Author:Aysenur Alp, University of Zurich, Switzerland; Co-Author:Aylin Kocak, Izmir University of Economics, Turkiye; Co-Author:Sule Selguk,
University of Kastamonu, Turkiye

More and more empirical research has started testing the theoretically attractive proposition of examining the reasons for which students endorse specific
achievement goals. Yet, most of these studies rely on cross-sectional data. In this two-wave study, we build on the accumulated evidence by investigating to
what extent autonomous and controlling reasons underlying the pursuit of mastery and performance-approach goals predict changes in challenge-seeking,
procrastination, and grades among adolescent students. Participants were 1,336 Turkish adolescent students (Mage =15.52, SD = 0.39 years; 63.5% females).
They filled out a survey in the Fall semester (T1) where they reported autonomous and controlling reasons underlying mastery and performance-approach goals
for either mathematics or Turkish language, their preference to seek challenges, and their tendency to procrastinate their homework in that subject. Six months
later (T2), they reported their challenge-seeking and procrastination again, and at the end of the school year their grades in that subject. Path model analyses
showed that, after controlling for autoregressive effects, autonomous reasons unergirding mastery-approach and performance-approach goals predicted T2
challenge-seeking, which positively predicted end-year subject-matter grades. Also, autonomous reasons underlying mastery-approach goals negatively
predicted T2 procrastination, which negatively predicted end-year subject-matter grades. The latter was also directly predicted positively by autonomous reasons
and negatively by controlling reasons underlying mastery-approach goals. These findings provide further empirical evidence for the adaptive role that
autonomous reasons could play in achievement striving. The limitations of the study and suggestions for future research are discussed accordingly.

You did well! Does Feedback Independently of or Interactively with Goal Complexes Affect Outcomes?

Presenting Author:Aikaterini Michou, University of loannina, Greece; Co-Author:Servet Altan, MEF University, Turkiye; Co-Author:Athanasios Mouratidis,
National and Kapodistrian University of Athens, Greece; Co-Author:Maarten Vansteenkiste, Ghent University, Belgium; Co-Author:Caroline Pulfrey, Swiss
Federal Institute of Technology, Switzerland

Experimental studies have shown that mastery and performance goals communicated in an autonomy-supportive style facilitate goal endorsement for
autonomous reasons leading to positive outcomes. In the present experimental study, we extended this line of research by investigating whether positive or
negative feedback after task completion could attenuate the effect of autonomy-supportive style or achievement goals or their interaction on task takers’ interest,
task value, pressure, and perceived competence. Following the Goal Complex perspective, we conducted a two (mastery vs. performance goals) by two
(autonomy-supportive vs. controlling style) by two (positive vs. negative feedback) experimental study in which conditions were induced through language (i.e.,
semantically) and voice tone. The sample consisted of 175 middle school Turkish students (51.4% males; Mage = 12.67, SD = 1.4), who performed two emotion
recognition tasks (ERTSs) participating randomly in one of the eight conditions. Factorial ANOVA showed that feedback interacted neither with the autonomy-
supportive style of achievement goal promotion nor with the achievement goal in the prediction of task outcomes. Participants in the autonomy-supportive
conditions reported higher interest and task value than those in the controlling conditions. Performance (against mastery) goal conditions increased task value
only after feedback was introduced, but they also increased pressure. Lower task value was observed in the mastery-controlling condition than in all the others.
Finally, positive feedback predicted only perceived competence. The findings speak for the importance of autonomy-supportive style in achievement goal
promotion to facilitate their endorsement for autonomous reasons and enhance positive outcomes.
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Immigrant students often face challenges in school that can hinder school success. Global patterns of migration and refuge led to rising numbers of increasingly
heterogeneous immigrant students in educational systems worldwide, further increasing the importance to identify how these students are negatively affected at
various stages of education and what protective factors can help them succeed. Therefore, this symposium with contributions from Germany, Sweden and
Ireland aims to give an overview over the challenges these students are facing and what factors can be beneficial for overcoming them. The first contribution
focuses on refugee students entering the school system and the role that language proficiency and other factors play for successfully starting school. Next,
educational participation and language development of second generation immigrant students before and during elementary school are investigated with regard
to family background. The third contribution compares recently immigrated students at the upcoming transition to secondary school with peers regarding school
track recommendation, competences and life satisfaction, considering also potential protective factors like students’ vocabulary. Finally, potential measures to
facilitate immigrant students’ success are presented based on recent developments in Swedish primary and secondary education, discussing both the
reasoning behind, and challenges for successfully implementing them. The symposiums brings together central lines of current research from different countries
and disciplines. The findings are vital to concluding what forms of support are most beneficial for immigrant students, providing a basis for developing programs
aimed at the specific needs of immigrant students to help them meet the challenges they face.

Primary school enroliment of refugee children in Germany
Presenting Author:Melanie Olczyk, Martin-Luther Universiat Halle-Wittenberg, Germany; Co-Author:Julian Seuring, Leibniz Institute for Educational
Trajectories (LIfBi), Germany; Co-Author:Gisela Will, Leibniz Institute for Educational Trajectories (LIfBi), Germany

In the context of the refugee movements between 2010 and 2020, many refugees also came to Germany — among them many children. For children who fled
their country of origin before starting school, enroliment in primary school in the host country is one of the first important steps in their educational biography. We
examine the conditions under which the start of primary education is delayed among school-age refugee children. In addition, we investigate whether refugee
children attend regular classrooms or so-called ‘newcomer’ classrooms (i.e., separate classes for refugees and immigrants with special education, such as
language instruction) upon entering primary school. We used data from the study ReGES, which was conducted in five German federal states. For the analysis,
we used a subsample of N=677 children who were of school age in wave 2 (2019) and who would normally have started primary school in the 2018/19 school
year. The results showed that the majority of refugee children are enrolled in school according to their age and attend a regular class. Although the quota of
delayed refugee children was low (7.5%), it was higher than the quota among native children. In particular, children from educationally disadvantaged
backgrounds seemed to be affected. Furthermore, there was also a small group of refugee children who attended separate immigrant classes. In addition to
state-specific regulations, the lack of German skills played a particularly important role here.

English language and reading development of migrant children in Ireland
Presenting Author:Merike Darmody, The Economic and Social Research Institute, Ireland; Co-Author:Helen Russell, The Economic and Social Research
Institute, Ireland; Co-Author:Frances McGinnity, The Economic and Social Research Institute, Ireland

Ireland provides a useful case study into the experiences of second-generation migrants in a ‘new immigration country’. To date relatively little is known about
how the Irish-born children of these migrants are faring in English language development compared to their Irish peers. This paper draws on a large
representative cohort study of children born in 2008, Growing up in Ireland, one third of whom are of migrant origin (14% with one parent born abroad and 19%
with both parents (or lone parent) born abroad). This paper use OLS modelling and Gelbach decomposition analysis to examine how country of birth, linguistic
and ethnic background of parents influence children’s English vocabulary and reading scores from age three to age nine, and the role of socio-economic status,
child characteristics and school characteristics in explaining these relationships, and a lagged dependent variable model to explore progression over time.
Results suggest considerable convergence in English language scores over time: at age three, 60% of migrant-origin children are in the bottom quartile in the
English vocabulary test, but by age 9, only 26% were in the bottom quintile for reading. Parents’ linguistic background is more important than country of birth or
ethnic background in predicting reading scores at 9 years. Important factors also include lower income and attending disadvantaged schools and coming from
‘mixed’ family — one Irish and one foreign-born parent.

What helps immigrant and refugee children succeed at the end of German primary school?

Presenting Author:Sebastian Nicolas Thomas Vogel, TU Dortmund University, Germany; Co-Author:Justine Stang-Rabrig, TU Dortmund University,
Germany; Co-Author:Philipp Jugert, Institute for Psychology of Duisburg-Essen University, Germany; Co-Author:Birgit Leyendecker, Faculty of Psychology,
Child and Family Research, Ruhr-University Bochum, Germany; Co-Author:Nele McElvany, TU Dortmund University, Germany

Students’ school success at the end of primary school comprises various aspects like competences but also well-being and teacher’s track recommendation, as
the chosen secondary track is strongly influential for the following educational pathway in the German education system. An immigrant background is often
negatively related to school success but how these relations appear for recently immigrated and refugee children specifically remains largely unclear. Their
share in German schools has strongly risen over the last decade, making it vital to investigate potential negative effects for this especially vulnerable group.
Additionally, considering mediators of the relation of their family background and school success (e.g., vocabulary) can reveal potentially protective factors. A
sample of 278 German fourth grade students (53.2% female; Mage = 10.45, SD = 0.55; 36.4% recent immigrants or refugees), performed standardized tests
and answered questions on variables of interests while teachers provided information on grades and track recommendation. Controlling for cognitive abilities
and socioeconomic background, logistic regression revealed a significantly lower probability of receiving an academic school track recommendation for recent
immigrant or refugee students compared to other groups. Structural equation models considering additional family background variables revealed that
refugee/immigration experience related to lower reading competence, worse grades and lower probability of academic track recommendation, but not life
satisfaction. Vocabulary partially mediated the relation of refugee/immigration experience and the aforementioned outcomes. Findings underline the relevance of
immigrant students’ vocabulary as a protective factor against negative background effects. Further implications are discussed in the presentation.

Determinants of school success for immigrant children - the case of newly arrived students in Sweden
Presenting Author:Nihad Bunar, Department of Special Education, Stockholm University, Sweden

Based on a thorough review of mainly recent Swedish literature, and conclusions from three research projects, the aim is to present and explore organizational
models for reception, schooling of and provision of support measures to newly arrived migrant students (NAMSs) in Sweden. Main organizational models for
elementary schools (separate classes and direct immersion) and for upper-secondary schools (Language Introduction Program) are presented and explored. An
overall conclusion is that the organizational models deployed in elementary schools affect conditions for inclusion of NAMSs only to a certain degree. The
Language Introduction Program does not facilitate inclusion by removing obstacles, focusing on individual needs and strengths and by providing shared physical
spaces. As evident from research accounts, precisely the opposite seems to be taking place. Additionally, two major support measures are presented and
explored: a) the initial assessment of students’ background and experiences of learning and schooling; b) multilingual classroom assistance. The overall
conclusion is that high ambitions of both are being considerably distorted in the enactment process, undermining their capacity to promote social and
pedagogical inclusion of NAMSs. Finally, the policy has to pay more attention to how ambitious support measures are negotiated in the process of their
enactment and that a critical gaze ought to be redirected from only focusing models, without underestimating their impact, to individual circumstances and
educational needs and strengths of every student.
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With the introduction of the concept of ‘feedback literacy’ by Carless and Boud (2018), research focus has shifted from feedback as external input to the role of
the individual in feedback processes (Nieminen & Carless, 2022). The notion has grown that feedback processes can only be successful when participants have
sufficient feedback literacy. This raises the question: how do persons become feedback literate? In this symposium we take the conceptualisation by Carless
and Boud (2018) as starting point to discover the development of feedback literacy in students and teachers in higher education. The four studies in this
symposium capture the broad perspective of feedback literacy, from developing skills and abilities, socialisation, to building identity through discourse (Nieminen
& Carless, 2022). In a scoping review (Presentation 1), the nature and scope of intervention studies is reviewed to explore key aspects of developing feedback
literacy through intervention programs. The social context and process of socialisation is mapped in relation to identity building (Presentation 2) and feedback
seeking behaviour (Presentation 3), to shed light on feedback literacy as social construct and the impact of the context on the development of it. In the last
presentation the impact of programme design on students’ and teachers’ feedback literacy is explored. The combination of observational and intervention
studies provides a powerful basis for scientific discussion on intervening aspects from the social context on participants’ feedback literacy. Moreover, the
symposium provides a wide palette from interventions programs to programme interventions to support feedback literacy.

Can Students’ Feedback Literacy be Improved? A Scoping Review of Interventions
Presenting Author:David Boud, Deakin University/University of Technology Sydney, Australia; Presenting Author:Joanna Tai, Deakin University, Australia;
Co-Author:Tegan Miller, Deakin University, Australia; Co-Author:Phillip Dawson, Deakin University, Australia

Empirical research into feedback literacy has rapidly developed, as studies look for ways to increase positive feedback behaviours in students. As interventions
are established, questions remain surrounding which elements of feedback literacy can be successfully improved in practice. This paper seeks to explore the
key aspects concerning the development and implementation of feedback literacy interventions. A scoping review was conducted to address two research
questions, including the foci, nature, and success of interventions. A total of 16 papers met the criteria for review. The review found evidence of enhanced
feedback literacy in students, such as managing perceptions and attitudes, improving understanding of the student role, and having more confidence and
agency in the feedback process. Implications and recommendations for future feedback literacy studies are discussed.

The Development of Feedback Literacies and Identities of First Year Education Students
Presenting Author:Juuso Henrik Nieminen, The University of Hong Kong, Finland

The idea of feedback literacy has gained widespread attention in higher education literature, yet not much is known about the longitudinal development of
students’ feedback literacies over time. This study takes an in-depth narrative approach to understand the development of feedback literacy in its socio-cultural
context. The dataset consists of four narrative interviews as conducted for five first-year students in the specific context of an early education programme in a
university in Hong Kong. Through in-depth narrative inquiry, the analysis shows how the students’ feedback literacies develop in tandem with their evolving
identities as future ‘assessors’. The student narratives take place in the test- and competition-driven context of Hong Kong; the study sheds light on the critical
aspects of feedback literacy by discussing how the students wish to use their feedback literacies to build more sustainable futures of assessment and feedback
in this context.

Feedback Seeking of Undergraduate Nursing Students: From Whom and Why?
Presenting Author:Martijn Leenknecht, HZ University of Applied Sciences, Netherlands; Co-Author:Hanneke Wiltjer, HZ University of Applied Sciences,
Netherlands

Understanding (the development of) feedback literacy requires a perspective that looks beyond the individual student. The social learning context of the student
determines their feedback literacy and active involvement in feedback processes. In the current study, social network analysis is used to map students’ proactive
feedback behaviour in medical education. Students were asked to indicate from whom and why they will seek feedback. These nodes were connected to each
other and graphically plotted in a network to obtain new insights. Findings showed that students asked for feedback within their learning ‘bubble’ first, from
others who are at a non or low-hierarchical distance from themselves. These persons were asked for feedback because of their overview over the learning
process of the student and their perspective and closeness. Those findings show that teachers could support students more in crossing the boundaries and
asking for feedback from others than the usual subjects.

Student and Teacher Feedback Literacy in the Context of Programmatic Assessment
Presenting Author:Liesbeth Baartman, University of Applied Sciences Utrecht, Netherlands; Co-Author:Natalie Liebrechts, Utrecht University, Netherlands

Feedback literacy is viewed as a process in which students actively make sense of information from different sources to enhance their work. This fits
programmatic assessment, in which students are viewed as active participants in the feedback process. Programmatic assessment involves the longitudinal
collection of “data-points” about student learning. In programmatic assessment, feedback has a dual purpose: [1] students collect feedback from different
perspectives (e.g., teachers, peers, workplace) on their data-points, with the aim to foster learning; and [2] data-points and feedback are used for later
(summative) decision-making. This may leads to confusion, reluctance in giving critical feedback and the need to document written feedback. Therefore, taking
the perspective of feedback literacy might help illuminate some problems experienced with the dual purpose of feedback in programmatic assessment.
Research questions therefore focused on students’ and teachers’ feedback literacy features in the context of programmatic assessment and this dual purpose of
feedback. Students (N=18) and teachers (N=11) of a ba-course in the paramedic domain were interviewed individually or in focus groups. This ba-course
implemented programmatic assessment and students and teachers thus experienced the dual purpose of feedback. Results show some specific assessment
literacy features in the context of programmatic assessment. Teachers need to connect feedback on single data-points to long term learning. Both teachers and
students sometimes struggled with dual roles of feedback giver and decision-maker. Students reported increased evaluative judgment capabilities.
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In many types of learning materials that are popular in the internet, such as instructional videos or games-based learning, aesthetics play an essential role.
Research on emotional design investigates the impact of aesthetical design features on learning. Recent findings in this field point towards possible positive
effects on learning that can be attributed to increased motivation and engagement as well as to cognitive aspects such as reduced unproductive cognitive load.



In this symposium, we examine four aspects (partly within or between contributions) that might moderate the effectiveness of emotional design and should be
considered when developing theoretical models on emotional design and its use in instructional design. The four aspects are the learning setting in which the
emotional design is implemented (game-based or instructional learning), the age of the learners, the duration of the learning situation, and the surrounding
learning situation such as narrative framing or attractive alternative behavior. All four contributions consider motivational as well as cognitive variables when
explaining potential learning gains. The presented studies suggest that triggering motivation is a necessary but not sufficient condition for positive effects of
emotional design. The development of the motivation, especially situational interest will play an essential role in the discussion of those four studies.

Contextual animation in multimedia learning materials for children: saga of null results continues
Presenting Author:Cyril Brom, Charles University, Czech Republic; Co-Author:Karolina Schubertovd, Czech Television, Faculty of Arts, Czech Republic; Co-
Author:Anna Drobna, Faculty of Education, Faculty of Mathematics and Physics, Czech Republic; Co-Author:Kristina Volna, Czech Television, Czech Republic

Empirical evidence on effectiveness of ‘emotional design’ approaches for primary school children is limited. This study examines effects of one specific emotional
design approach, contextual animation, on learning outcomes and situational interest in the case children 9—10 years of age. Contextual animation refers to the
non-expository animation of context-providing representational pictures. Unlike decorative animation, contextual one does not add extraneous elements. In the
present study, children studied about exponential growth and public opinion polls from two 3-min-long narrated videos either with or without contextual animation
(N = 50; within-subject design; the order of video topics and the type of animation were counterbalanced). Null results were found both as regards learning
outcomes and situational interest. This study increases a body of literature pointing at limited effects of emotional design approaches in the case of
preadolescents.

How emotionally designed scaffolds affect learning and motivational outcomes in game-based learning?
Presenting Author:Antti Koskinen, University of Tampere, Finland, Finland; Co-Author:Jake McMullen, University of Turku, Finland; Co-Author:Manuel
Ninaus, University of Graz, Austria; Co-Author:Kristian Kiili, Tampere University, Finland

In recent years, the importance of emotions in learning has been increasingly recognised. Applying emotional design to induce positive emotions has been
considered a means to enhance the instructional effectiveness of digital learning environments. However, only a few studies have examined the specific effects
of emotional design in game-based learning. This quasi-experimental study utilised a value-added research approach to investigate whether emotional design
applied to scaffolding in a game-based learning environment improves learning and motivational outcomes more than emotionally neutral scaffolding. A total of
138 participants, mean age of 11.5 (SD = 0.73) participated in the study. Sixty-eight participants played the base version of a fraction learning game (Number
Trace), where scaffolding was provided with emotionally neutral mathematical notations, and 70 participants played the value-added version of the game using
emotionally designed animated scaffolding agents. Pre-and post-tests were used to measure conceptual fraction knowledge and self-reported measures of
situational interest and situational self-efficacy to evaluate motivational outcomes. Our results indicate that the emotional design applied to scaffolds can
improve the educational value of a game-based learning environment by enhancing players’ situational interest and situational self-efficacy. However, although
the intervention improved the participants’ conceptual fraction knowledge, there was no significant difference between the scaffolding conditions in participants’
learning outcomes. These results suggest that emotional design can increase the educational impact of game-based learning by promoting the development of
interest, as well as improving self-efficacy.

Narratives as feature of emotional designed whiteboard animations — learning effects and moderators
Presenting Author:Sascha Schneider, University of Zurich, Switzerland

Whiteboard animations can be used to acquire knowledge on various topics in a narratively presented form. However, understanding narratives as a feature of
emotional design has not yet been examined. In a series of three between-subject experiments, various attempts to create a narrative context in whiteboard
animations are shown and examined for their contribution to learning enhancement. In addition, the research will help to clarify the extent to which possible
moderators affect the effect of narrative support on learning. Thus, in Experiments 1 and 2 the influence of procedural character on the effect of narration was
investigated, whereas in Experiment 3 a personal address of the learner was analyzed. In all experiments, data on cognitive and affective processes perceived
during learning is used to explain found effects. Results show that narratives can have a major impact on learning outcomes. In addition, the effect of narratives
is higher when a procedural character and a personal addressing is used.

Can emotional design be an aid to overcome the hurdle of high opportunity-costs in learning?
Presenting Author:Charlotte V8ssing, University of Freiburg, Germany; Co-Author:Tino Endres, University of Freiburg, Germany; Co-Author:Alexander Eitel,
University of Giessen, Germany; Co-Author:Alexander Renkl, University of Freiburg, Germany

More and more learning happens on digital devices such as laptops. Those devices increase the flexibility of learners, especially in challenging times such as
the pandemic, and can support productive home schooling or similar concepts. However, they also come with the challenge that they provide many attractive
alternative behaviors, causing high opportunity-costs. The emotional design of the learning material might help students coping with those high opportunity-
costs by its potential to trigger situational interest and reduce cognitive load. In this study a 2x2x2 mixed design is implemented varying video-design (emotional
vs. neutral), opportunity-costs (without vs. with possibilities for alternative behavior) and repeated measurement (beginning vs. ending of the learning phase).
Situational interest was assessed after learning to investigate the development of motivation. The participants (N=144) learned from 15-minute whiteboard-
animation videos with a neutral design or with an emotional design, either shown with or without attractive alternative behavior options. The found results
suggest that emotional design fosters learning outcomes in the end of prolonged learning sessions. This effect was mediated by situational interest and
cognitive load. When integrating the opportunity costs, it showed that the impact of emotional design increased with the possibility of alternative behaviors.
Overall, emotional design helped students to learn better in longer learning sessions and to cope with high opportunity-costs.
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Errors, mistakes and setbacks are an integral part of life. However, many educators and parents avoid talking about errors and failure reducing the opportunity
to learn from them. Supportive feedback after mistakes, error-handling strategies and error friendly environments can is argued to promote students' and
children's positive reactions towards errors as well as their self-regulation processes and learning. However, more empirical evidence on the role and benefit of
dealing with errors within different contexts and in constructive ways is needed. This symposium brings together empirical research (longitudinal, experimental,
and qualitative) from different educational settings (i.e., home, school, and professional training) and with different populations (i.e., mother-child dyads, primary
and middle-school students, and teachers) to further explore the positive role of errors in learning and how to promote such environments. The four papers
included in the symposium present innovative findings that add new insight on differences in individual perceptions of and responses to errors and failure in
different contexts. Educational relevance and practical implications of the symposium lie in the possibility of applying evidence-based finding to promote error
friendly learning environments, support more adaptive responses to errors and failure and to promote innovative teacher training. Keywords: Errors, Failure,
Parents, Online learning, Teachers education



Error climate and alienation from teachers: A longitudinal analysis in primary school
Presenting Author:Gabriele Steuer, University of Bielefeld, Germany; Co-Author:Alyssa Laureen Grecu, Center for Research on Education and School
Development, Germany; Co-Author:Julia Morinaj, University of Bern, Switzerland

How errors are handled in the classrooms is a crucial aspect of instruction quality and has multiple consequences for students’ own dealing with errors, their
learning, and achievement (Steuer et al., 2013). Teachers’ unsupportive behaviours such as negative reactions to errors may increase students’ alienation from
teachers. Alienation from teachers comprises a decreasing sense of belonging to teachers (Hascher & Hadjar, 2018). Teacher-student interactions have a strong
impact on students' academic as well as social learning experiences (Pianta et al., 2003). So far, little is known about the association between the error culture
and students’ alienation from teachers in primary school, and how this relationship develops over time. In our study, we used a sample of N = 406 students in 29
primary school classrooms in Switzerland. They were on average T1 10.3 years old (SD = 1.0), T2 10.9 years old (SD = 0.5), and 221 students were female
(54.4 %). At two measuring points, they reported error climate and alienation from teachers. Multilevel analysis revealed that error climate at T1 negatively
predicted alienation from teachers at T2. That means that a positive error climate is related to less alienation from teachers. Our findings close the gap to
examine interrelations of error climate and alienation from teachers in the primary school setting. We found that error climate predicted alienation from teachers,
which implies that improvements of dealing with errors may be beneficial for teacher-student interaction and attenuate alienation from

teachers.Keywords: Primary education; Social aspects of learning and teaching; Error culture; Alienation from teachers; Longitudinal study

Supportive error feedback fosters students’ positive emotions and motivation
Presenting Author:Annalisa Soncini, University of Bologna, Italy; Presenting Author:Maria Cristina Matteucci, University of Bologna, ltaly

The learning from errors model proposes that positive feedback after an error may support students' adaptive affective-motivational and cognitive-metacognitive
self-regulation processes useful to correct the error. Even with positive feedback, these adaptive responses to mistakes may be hindered if pupils are tested
and evaluated. The purpose of the current study was to test experimentally the effect of giving supportive feedback after an error on students’ adaptive
reactions towards errors comparing an evaluative situation (e.g., receiving a grade for a final exam) and a not evaluative situation. We implemented an
experimental manipulation base on four different conditions: positive feedback - grades, positive feedback - no grades, negative feedback - grades, and negative
feedback - no grades. A total of 222 Italian middle school students took part in an online learning unit with experimental manipulation. During the manipulation,
students were informed of the possibility of being graded or not for an end-lesson test (i.e., grading conditions) and were provided with positive vs negative
feedback (i.e., feedback conditions) after the errors. The main finding showed a main effect of feedback condition, whereby students who received positive
feedback reported more adaptive reactions towards errors than those who received negative feedback. No other significant effects were found. This study adds
to other research findings on the importance of supportive and positive error feedback in promoting adaptive self-regulation processes helpful to learn from
errors.Keywords: Feedback; Grading; Adaptive reactions towards errors; Online learning environment; Secondary education

How you talk to your kids about setbacks and failures matters

Presenting Author:Elizabeth Peterson, University of Auckland, New Zealand; Co-Author:Sharma Tanvi, The University of Auckland, New Zealand; Co-
Author:Amy Bird, The University of Auckland, New Zealand; Co-Author:Elaine Reese, The University of Auckland, New Zealand; Co-Author:Annette
Henderson, The University of Auckland, New Zealand; Co-Author:Varun Ramgopal, Madras Institute of Development Studies, India; Co-Author:Susan M B
Morton, The University of Auckland, New Zealand

How parents talk to their children about recent setbacks and failures matters. In a longitudinal study of 250 mother-child dyads from diverse backgrounds
analysis has found that the way mothers talk to their 8-year-old children about a recent setback is associated with their children’s self-reported adaptability,
bounce back and response to failures four years later. Findings suggest that the combination of conversational features modelled and discussed is important.
We found that parental recognition of their child’s emotion alongside a discussion of the range of resources available to the child was associated with higher
levels of confidence in the children’s ability to adapt to change and an increased chance of the child reporting they take time to learn from their mistakes at aged
12. Similarly, when mothers discussed with their child a clear plan to manage the disappointment and discussed a range of resources that were available to
support the child in the future should the event occur again, this this was associated with increased child reporting of bounce back at age 12. As parents
continue to look for ways to build their children’s resilience to manage increasingly uncertain times, our findings suggest that parent-child conversation can offer
an early guide to children and help build their confidence that they can navigate and learn future challenging events. Keywords: Parents, Errors Adaptability,
Resilience

The value of (learning from) mistakes in teacher education in Finland and Germany
Presenting Author:Annika Breternitz, Technische Hochschule Ostwestfalen-Lippe, Germany; Co-Author:Maria Tulis, University of Salzburg, Austria

Teachers’ everyday error management in the classroom is one important aspect of their professional competence. This comprises (a) the ability to deal
constructively with students' errors — and, thus, the knowledge of possible types of errors — and (b) adaptive error beliefs inclusive of error tolerance and
openness to learning from mistakes. The purpose of this study was to explore how teacher education programs prepare teachers to meet these expectations or
build these competencies. In order to identify indicators of learning from mistakes during teacher education and everyday teaching practice, we analyzed
comprehensive interviews with 27 teachers of different subjects and different school forms in Germany (NRW) and Finland (southern Finland and middle
Finland). The data were coded into different categories: expressions of dealing with errors in the classroom, recollections of acquiring of theoretical knowledge
about errors during teacher education, retrospective accounts of experience learning from mistakes and mentors’ feedback during initial teaching practice, and
indicators of teachers’ current error-related belief system and their suggestions for dealing with mistakes. Based on these dimensions, we identified different
values of failure and errors as an opportunity for learning and improvement as being present in the teachers’ narratives. Respondents expressed different
attitudes towards mistakes, as well as constraints of constructive error-related learning opportunities. Interestingly, our findings suggest that teacher education
may have little impact on adaptive activities and beliefs about dealing with errors. Keywords: qualitative methods, teacher professional development, educational
psychology, interview-method; attitudes and beliefs
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The Role of Attitudes, Peer and Lecturer Norms in Predicting How Students Use Lecture Recordings.

Keywords: Attitudes and Beliefs, Educational Technologies, Higher Education, Quantitative Methods

Presenting Author:Kasia Banas, University of Edinburgh, United Kingdom; Co-Author:Thomas Thejll-Madsen, University of Glasgow, United Kingdom; Co-
Author:Anita Tobar-Henriquez, University of Edinburgh, United Kingdom; Co-Author:Eva Murzyn, University of Edinburgh, United Kingdom

Given the widespread availability and use of recorded lectures in higher education, the key research question is not if students use lecture recordings, but rather
how they use the recordings, and how educators can support them to use recordings most effectively. Indeed, a distinction is made in the literature between
using lecture recordings as a substitute to attending live lectures (watching instead of attending; usually undesirable) and using them as a supplement to



attending live lectures (watching in addition to attending; usually desirable). This study examined the demographic and psychological variables associated with
the use of lecture recordings as a substitute or as a supplement. We measured the students’ own opinions about attending live lectures and using lecture
recordings (attitude), students’ beliefs about what their classmates thought about these behaviours (peer norm), and students’ beliefs about what their lecturers
thought about these behaviours (lecturer norm). Using data gathered in a large introductory psychology course (n=212), we found that students had a positive
attitude and perceived a positive peer norm towards all three behaviours. Their perception of lecturer norm was more nuanced, with substitution perceived to be
the least accepted by lecturers. Generally, the more positive the students’ own attitude and the perceived peer norm towards the focal behaviour, the more likely
students were to engage with lectures in that way. These findings suggest that attitudes and social norms may be useful targets for educational interventions
promoting the use of lecture recordings as a supplement rather than substitute.

Measurement and Promotion of Critical Online Reasoning Skills among Young Professionals

Keywords: Digital Literacy and Learning, Educational Technologies, Higher Education, Quantitative Methods

Presenting Author:Lisa Martin de los Santos, Johannes Gutenberg University of Mainz, Germany; Co-Author:Olga Zlatkin-Troitschanskaia, Johannes
Gutenberg University of Mainz, Germany; Co-Author:Marie-Theres Nagel, Johannes Gutenberg University Mainz, Germany; Co-Author:Denis Federiakin,
Johannes Gutenberg University of Mainz, Germany

Although young professionals across different domains are increasingly using digital media as information and learning tools, little research has been conducted
on the actual use of online information and the promotion of corresponding Critical Online Reasoning (COR) skills in post-university education. With our newly
developed digital assessment and training tool, we investigate how the COR skills of young professionals can be measured and promoted at the beginning of
their professional training. We determine how the COR facets are measured in young professionals and to what extent they can be improved through online
COR training. Using a longitudinal panel design, we analyze the COR skills of young professionals using both performance (COR responses) and process data
(log files). Participants were asked to conduct an open-ended web search, rate online information or sources, and write an open-ended response to a short COR
task. Following the pre-survey, an online training session was conducted in which participants were trained in the critical use of online information by learning
strategies for Internet use. An analysis of the data from the pre-post-measurement was then conducted to evaluate the effectiveness of the digital training. The

results indicate significant differences between the young professionals from different fields. A comparison of the results of the 15t and 2"d measurement shows

initial evidence of changes in COR skills, suggesting that these skills can be developed in post-university training and that young professionals with previously
weak COR skills in particular could benefit from such online training.

Keep Some Distance: Seductive Details Are Only Harmful When Closely Related to the Learning Content

Keywords: Comprehension of Text and Graphics, E-learning/ Online Learning, Higher Education, Multimedia Learning

Presenting Author:Lisa Bender, University of Freiburg, Germany; Co-Author:Alexander Renkl, University of Freiburg, Germany; Co-Author:Kim Brosemer,
University of Education Freiburg, Germany; Co-Author:Alexander Eitel, University of Giessen, Germany

We investigated whether the negative effects of seductive details (i.e., interesting but irrelevant adjuncts in learning materials) are only apparent when the
details’ content is closely related to the learning topic (i.e., in the same domain) and they, therefore, are mistakenly deemed as relevant part of learning content.
For this purpose, we conducted a study in which participants (N = 77) learned two expository texts either (a) without seductive details, or (b) with seductive
details that were closely related to the learning content or (c) with seductive details only loosely related to the learning content. Our results revealed no effects
on recall performance, but - as expected - we found that only the closely related seductive details harmed students’ transfer performance. Self-reported
perceived relevance of seductive details and extraneous cognitive load were, however, not affected by experimental condition. In summary, our results suggest
that the negative seductive details effect is contingent upon the strength of relation between the details and the learning content.

How Social Cues Influence Students’ Non-Cognitive Experiences In Online Feedback Processes
Keywords: Feedback, Higher Education, Pre-service Teachers, Social Aspects of Learning and Teaching
Presenting Author:Theresa Ruwe, Humboldt-Universitat zu Berlin, Germany; Co-Author:Elisabeth Mayweg, Humboldt University of Berlin, Germany

A variety of factors can influence feedback effectiveness and social (e.g., feedback provider or language) as well as non-cognitive aspects become increasingly
important in learning research. Building on this, this study examines how varying feedback providers and personalisation influence self-efficacy, motivation, and
emotions as well as the effectiveness of feedback, determined by students’ perceptions and performance. N = 98 teacher students participated in the 3
(provider: peer, educator, Al) x 2 (language: neutral vs personalised) between-subject study. Regression analyses show that an Al as feedback provider is

perceived more trustworthy than humans (F(2, 95) = 3.43, p < .05, R2 - 0.07, /72p = 0.07) and elicits more positive emotions (F(2, 94) = 2.66,p < .1, R2-
0.05, /72p = 0.05). Furthermore, motivation is positively (F(3, 93) = 2.71, p < .05, R2- 0.01, /72p = 0.05) and self-efficacy for ideation negatively influenced by
neutral language (F(7, 89) =2.01,p< .1, R2-= 0.14, /72p = 0.02). Further analyses show that neutral feedback from educators is perceived the fairest (F(7, 89) =

1.91, p<.01, R2= 0.13, I72p = 0.09). Additionally, self-efficacy for ideation increases from neutral Al feedback F(7, 89) =2.01,p < .1, R?=0.14 2.261; r72p =
0.04). This confirms the impact of social cues in online feedback processes. Conclusively, social presence, elicited by feedback provider and personalisation,
plays a crucial role. Results will be discussed in relation to their theoretical and practical implications for the implementation of online feedback processes.
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Motivation and self-regulated learning during the COVID-19 pandemic - a systematic review

Keywords: Motivation, Pandemic, Self-regulated Learning and Behaviour, Well-being

Presenting Author:Tamara Van Gog, Utrecht University, Netherlands; Co-Author:Ewa Miedzobrodzka, Utrecht University, Netherlands; Co-Author:Willeke
Kitselaar, Leiden University, Netherlands; Co-Author:George Burchell, Vrije Universiteit Amsterdam, Netherlands; Co-Author:Julia Henrich, Leiden University,
Netherlands; Co-Author:Chris Hoeboer, Amsterdam University Medical Centers Location AMC, Netherlands; Co-Author:Lydia Krabbendam, Vrije Universiteit
Amsterdam, Netherlands; Co-Author:Milene Bonte, Maastricht University, Netherlands; Co-Author:Wouter van den Bos, University of Amsterdam, Netherlands;
Co-Author:Peter Verkoeijen, Erasmus University Rotterdam, Netherlands

The COVID-19 pandemic has unprecedented consequences for education. This systematic review aimed to determine the effects of online education during the
pandemic on motivation and self-regulation, which are both vital for learning and academic achievement. We investigated factors that might support or impede
motivation and self-regulated learning (SRL). We reviewed longitudinal, (quasi)experimental and cross-sectional studies that tested participants aged between 5-
25 who were enrolled in online educational programmes during the COVID-19 pandemic, measured motivation or/and SRL, and explored their possible
relationships with academic achievements, engagement, well-being, and basic psychological needs. Moreover, we examined individual differences in age,
gender, socio-economic status, country, and learning disability as possible moderators of the outcomes of interest. Search of four databases yielded over 8k
records, which were subsequently screened with Rayyan and ASReview. Based on 73 papers included in the review, it became apparent that both motivation



and SRL decreased during the pandemic period. (Quasi)experiments, which tested various forms of online education that aimed to support motivation and self-
regulated learning, such as gamification or flipped classrooms, yielded mixed evidence. Such effects may depend on various underlying mechanisms, such as
engagement, autonomy, or social support, and on individual differences, mainly in age and gender. Studies with a correlational design mostly indicated strong
relationships between motivation, various aspects of self-regulated learning, and well-being. These findings provide a better understanding of how online
education during the COVID-19 pandemic has affected students’ motivation and self-regulated learning and offers insights that may be informative both for
educational theory and practice.

Perception of academic success among face-to-face and distance students during the covid period
Keywords: E-learning/ Online Learning, Higher Education, Motivation, Pandemic
Presenting Author:Jean-Marc Meunier, Université Paris 8, France; Co-Author:Elisabetta Zibetti, Université Paris 8, France

The successive confinements in France during the Covid-19 pandemic have disrupted the work modalities of all face-to-face students. In this paper, we also
question the impact on distance students. With a survey of 108 students from the University of Paris 8, we show that anxiety and motivation profiles differ
between these two populations and that, paradoxically, the perception of academic performance decreases for the most anxious or least motivated distance
students. We propose to relate these results to the absence of specific support and the deterioration of study conditions at home to explain these results and to
resituate them within the framework of self-determination theory (Ryan & Deci, 2000) and distance learning (Hartnett et al., 2011).

Perceptions of elementary school students regarding remote learning due to COVID-19
Keywords: Achievement, Attitudes and Beliefs, Pandemic, Primary Education
Presenting Author:Edit T6th, SZTE Institute of Education, Hungary; Co-Author:Bend Csap6, University of Szeged, Hungary

From spring 2020 on, due to the COVID-19 pandemic in many countries, the schools were closed and students were engaged in learning from home. In the last
two years, several studies have shown the negative and diverse effects of remote learning on student performance and highlighted teachers', parents', and
secondary and tertiary students’ perceptions, but we have scarce information about elementary school students' perceptions. This study focuses on students’
perspectives at ISCED 2, the support and activities students receive from their families and schools, access to digital tools for supporting learning, and the
relationship between student experiences, beliefs, and learning outcomes in mathematics and reading. Data were collected in the frame of the Hungarian
Educational Longitudinal Program in May and October 2021 (N = 1590). Students filled out a questionnaire consisting of adapted items from the PISA Global
Crises Questionnaire Module (OECD, 2020), and completed a mathematics and reading test. Our results indicate that most of the students have tools for
learning during the school closure. The most frequent form of parental and school activity and support was the control and monitoring of learning. The students
whose results were lower in math and reading comprehension tests received more family and school support for learning at home, and those whose results
were higher on average received support rarely or never.

Understanding E-resilience in Education: Reviewing Public Policy Education during and after COVID-19
Keywords: Higher Education, Inclusive Education, Learning and Developmental Difficulties, Resilience
Presenting Author:Mindel van de Laar, Maastricht University, Netherlands; Co-Author:Julieta Marotta, UNU-MERIT / Maastricht University, Netherlands

The right to education, a basic right included in Sustainable Development Goal 4, needs to be ensured even when shocks occur. Hence, educational systems
need to be prepared to overcome shocks as quickly and effectively as possible. Clearly, during the global health pandemic COVID-19, most educational
systems experienced a shock that they needed to overcome. At the time, digital technologies were the main elements that enabled educational systems to
continue instructing the population. In this context, the concept of e-resilience became relevant because the capacity of educational systems to overcome such
shocks was linked not only to the resilience of the actors but also to the system’s capacity to use digital technologies. This paper sheds light on the drivers and
challenges that various actors in the educational system experienced in dealing with the COVID-19 shock. Using a comparative case study design, with cases
from The Netherlands, Nigeria, Argentina and The United States, we mapped e-resilience in public policy schools based on 36 (group)-interview data from 42
students staff, administration and programme directors. The findings highlight that challenges within the technological system result in system
underperformance. Yet, challenges at the human level tend to be disruptive for learning and harder to overcome by the system. However, in each context there
were numerous drivers — both at technological and human level as well as in the interaction. These can be used to structure stronger educational systems.
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Virtual Reality environments provide huge opportunities for learning experiences going beyond classroom settings. The immersive character and the
corresponding experience of presence is associated with motivational and cognitive effects. Various frameworks linking the unique experience of immersive
Virtual Reality (iVR) to learning have been developed in recent years (e.g. Makransky, 2021). There is, nevertheless, still need for empirical research on the
effects of VR learning environments and the necessity of determining factors influencing the effects in educational settings such as schools. The present
contribution introduces two empirical studies (nq = 45, no = 41) investigating the effects of an immersive Virtual Reality Environment compared to studying text

and picture material and to a classroom presentation. In both studies participants used either an iVR environment about offshore windenergy or studied material
about the topic in a more traditional way. Results of the studies suggest motivational benefits of iVR while at the same time showing that participants of the
text/picture and the classroom presentation group had advantages with regard to declarative knowledge compared to the iVR groups. Based on the findings
existing models of Virtual Reality Learning are reflected. A special focus of the study lies on the implementation of iVR in schools, in particular in vocational
education schools.

Desktop virtual reality learning environments: Can cues reduce search time and support learning?

Keywords: Computer-assisted Learning, E-learning/ Online Learning, Educational Technologies, Instructional Design

Presenting Author:Daniela Decker, Deutsches Institut fir Erwachsenenbildung, Germany; Co-Author:Martin Merkt, Deutsches Institut fir
Erwachsenenbildung, Germany

In two pre-registered experiments, we investigated the effects of light and movement cues in a desktop virtual reality learning environment on search time and
learning outcomes. Participants were asked to find 16 (Experiment 1) / 12 (Experiment 2) craft objects in a virtual workshop, while information about the

respective object was narrated by a male off-screen voice. In Experiment 1 (within-subject design, 60 participants), we found that search time for small objects
could be decreased by movement cues, but not by light cues. There were no significant effects on learning or the learners’ mental representation of the virtual



environment. However, since the average search time regardless of the cueing method (M = 10.28, SD = 5.67) was substantially shorter than the narrated
contents about the objects (average length: 44.13 seconds), participants may have had sufficient time to devote exclusively to the narrated information.
Therefore, we shortened the narration of the narrated content in Experiment 2 to an average of 12.90 seconds. Results of Experiment 2 (between-subject
design, 159 participants) revealed significantly faster search times for both cueing methods and better learning outcomes with the light cues, whereas movement
cues did not affect learning. This result could be explained by the slightly reduced presence in the movement cue condition.

Primary teachers didactical design for students’ learning in VR environments

Keywords: Computer-supported Collaborative Learning, Educational Technologies, Immersive Technologies for Learning, Primary Education
Presenting Author:Emma Edstrand, Halmstad University, Sweden; Co-Author:Sylvana Sofkova Hashemi, University of Gothenburg, Sweden; Co-
Author:Jeanette Sjoberg, Halmstad university, Sweden

AbstractVirtual reality (VR) is an example of a technology that invites new ways of how to design learning activities. The aim of this study is to explore how
teachers organize onsite and distance learning environments for multilingual study guidance to promote students’ subject-specific learning. Multilingual study
guidance is a support in Swedish schools to enhance the development of students’ subject-specific learning in native language. There are limitations in the ways
in which multilingual study guidance is designed. It is often the case that learning activities are not grounded in students’ individual needs. VR constitutes a
resource that can support individualized learning activities. The study is part of a Design-Based research project involving 3 researchers, 1 VR-designer, 2
teachers, 3 students from 2 schools in a cyclic process of systematic, iterative and reflective development of concrete educational activities. The results of the
designs for learning demonstrate a planning for student-active practice where the student is encouraged to engage with the knowledge content in the virtual
space moving around, showing knowledge by pointing/selecting, getting familiar with objects by holding them, watching a process, etc. The students are
expected to show and demonstrate their knowledge, while discussing using acquired concepts in the knowledge domain. The study has pivotal implications for
both research and practice regarding developing theoretical and practical outcomes in the context of developing students’ subject-specific learning in multilingual
study guidance.

The use of virtual reality scenarios in science: Results of a design-based research experiment

Keywords: Engagement, Immersive Technologies for Learning, Motivation, Science and STEM

Presenting Author:Bruno Poellhuber, University of Montreal, Canada; Presenting Author:Sebastien Wall-Lacelle, University of Montreal, Canada; Co-
Author:Christine Marquis, Cégep de Saint-Jéréme, Canada; Co-Author:Normand Roy, University of Montreal, Canada

We are witnessing a decline in student interest in science and technology, which is often attributed to the abstraction of science concepts, the scope of the
content and teacher-centred approaches. The use of VR simulations appeared promising in the COVID-19 period, when access to laboratories was scarce. For
VR simulations, the pedagogical scenarios seem very important. This design-based research aims to explore the pedagogical and didactic potential of
computer-based VR scenarios for postsecondary science courses. A mixed methodology relying on individual questionnaires and group interviews was
deployed on seven sites with 39 teachers and 5,759 students, grounded in Pintrich’s expectancy-value model of motivation and engagement, the TAM3
technology acceptance model, the theory of interest, and Mahlke’s (2008) model of user experience. After using the simulations, both teachers and students
reported advantages, but these varied quite a bit depending on who was responding. While teachers focus on the pedagogical advantages, such as diversifying
teaching methods, students focus first on the affective aspects of the experience (fun, perceived enjoyment, etc.) and also on some advantages for learning
(e.g., visualization). Multilevel regression models show that the scenario scores, associated with quality and complexity, are an important and significant variable
at the teacher level.
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Civic education and social interactions at school as drivers of intended electoral participation
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Author:Johanna Fee Ziemes, University of Duisburg-Essen, Germany; Co-Author:Hermann J. Abs, University of Duisburg-Essen, Germany

Through civic education and social interactions at school, students are able to develop more or less political knowledge and trust in political institutions. Both
precede intended electoral participation. However, it is disputed whether the relationship between political knowledge, trust, and intended participation is
consistent across countries. We analyse data from the International Civic and Citizenship Education Study 2016 that consist of representative subsamples for
14-year-old students (N = 14,567) in Bulgaria, Croatia, Denmark, and Germany (North Rhine-Westphalia). A structural equation model approach reveals that
both political knowledge and trust in political institutions contribute to explaining variation in adolescents’ intended electoral participation. The effect of political
knowledge is partly mediated by trust, which in turn is negatively associated with political knowledge in Bulgaria and Croatia and positively in Denmark and
Germany (NRW). These results are discussed in the light of country-specific differences in the political context of civic education.

Online political engagement of upper secondary students: Does media education have an impact?
Keywords: Citizenship Education, Quantitative Methods, Secondary Education, Social Media
Presenting Author:Tessa Consoli, University of Zurich, Institute of Education, Switzerland

Many studies from Switzerland, Germany and other countries showthat young people's political engagement in institutionalized politics is currently stagnating or
even declining. Several scholars see growing possibilities for online participatory politics (e.g., online campaigns, mobilizations, fundraisings, discussions and
petitions) as a new opportunity for greater political engagement among young people. However, only a small proportion of young people seem to be politically
engaged online. Furthermore, it has been argued that the unequal distribution of skills and competencies necessary to safely participate in politics through
digital media and navigate the dangers of the internet (e.g. misinformation, echo chambers, hate speech) require a pedagogical intervention. This study
investigates the extent to which upper secondary school students in Switzerland are politically engaged online and whether school-based media education
practices are related to students' online political engagement. Results show that 13-24% of the students are politically engaged online, that Swiss upper
secondary schools put little emphasis on digital citizenship education and that production-oriented practices (e.g. the development of online content) seem
relevant in promoting online political engagement.

Evaluating Education for Sustainability: Survey creation based on a Systematic Literature Review

Keywords: Citizenship Education, Secondary Education, Sustainable Development, Tool Development

Presenting Author:Alessio Surian, Universita degli Studi di Padova, Italy; Co-Author:Diego Posada, University of Padova, Italy; Co-Author:Diego Di Masi,
University of Turin, Italy

Education for sustainability (EfS) responds to complex matters such as environmental crises including climate change and biodiversity loss. There is robust
available literature of case studies focused on EfS in formal education at the primary school level. However, how EfS is conducted in secondary schools, to what



end and the effects on students is less frequently explored (Taylor et al. 2019). Secondary school students are particularly relevant in this matter since they are
approaching adulthood, which means they can vote, take active part in civil matters and make choices as consumers (Ferkany & Whyte, 2013).We conducted a
systematic literature review regarding EfS assessment methods in secondary schools. The study explores the following three inter-related research

questions: What evaluation or assessment mechanisms are available in the literature? What are the characteristics and focus of the evaluation or assessment
mechanisms available? In which contexts are they used? and how?What are the limitations and opportunities of such evaluation and assessment mechanisms?
Based on the review, we created a 53-item survey aimed at understanding students’ values, attitudes, and behaviours that are relevant and worth discussing
within the key competencies in sustainability frameworks (Bianchi, 2020; Brundiers et al. 2020; Glasser & Hirsh, 2016; UNESCO 2019) and in relation to ways to
operationalize them (Sterling et al., 2017). The questionnaire has been administered to over 400 students in Northern Italy and data have been benchmarked in
relation to both other sustainability surveys and to key educational topics.

Sustainable citizenship in South America

Keywords: Citizenship Education, Engagement, Environmental Education, Morality and Moral Development

Presenting Author:Antonia Larrain, Universidad Alberto Hurtado, Chile; Co-Author:Paulina Freire, Pontifiica Universidad Ctadlica de Chile, Chile; Co-
Author:Ana Andaur, Pontificia Universidad Catélica de Chile, Chile; Co-Author:Maria Teresa Rojas, Universidad Alberto Hurtado, Chile; Co-Author:Hernan
Cofré, Pontificia Universidad Catdlica de Valparaiso, Chile; Co-Author:Claudia Vergara, Universidad Alberto Hurtado, Chile; Co-Author:Joaquin Grez Mansilla,
Pontificia Universidad Catdlica de Chile, Chile

The question of sustainability in general is central to a contemporaneous notion of democracy (Kyle, 2020), that is, whether present generations are able to deal
with these kinds of global crisis without risking the living conditions of future generations. This involve what we call sustainable citizenship (Kurian et al., 2014),
or the active participation and engagement with the exercising of rights in a field of plural interests, often contradictory and in conflict, in a way that allows needs
to be addressed. However, to date this idea of citizenship has not been empirically tested. The aim of this paper is to report a study that explored the relation
between climate change and citizenship variables. We adapted two questionnaires: one to assess knowledge and attitudes toward climate change and other to
assess political and civic knowledge and skills. 237 students (97 female) answered climate change and 218 students (84 female) answered the citizenship
questionnaire. Confirmatory factor analyses were conducted to test the scales and fixed effects hierarchical regressions (controlling by school variables and
perceived socioeconomical status) were conducted to explore the relations between scales. Results show that knowledge of climate change negatively
predicted authoritarianism justification; political self-efficacy, knowledge of climate change, and attitude towards climate science positively predicted attitude
towards future political participation; and attitude towards climate science and environmental interest positively predicted, and authoritarianism justification
negatively predicted, attitudes toward mitigation.
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Research-based teacher education: preparing students to be research active teachers.
Keywords: Competencies, Lifelong Learning, Pre-service Teachers, Researcher Education
Presenting Author:Aimie Brennan, Marino Institute of Education, Ireland

In countries where student outcomes are high, teacher education is required to be research driven and ‘graduate teachers [apply] research to their work in a
reflective way’ (Sahlberg, 2012. p. 15). Significant policy reform in teacher education in Ireland has advocated for an enquiry-oriented, evidence-informed vision
of the profession. Teachers are expected to become reflective practitioners who actively engage in and with research to regularly develop their practice.
Research on student teacher preparedness to conduct research in their future careers is scarce (van der Liden et al., 2015). Interpretations of research-based
education, and practitioner engagement with and in research varies widely (Leat et al., 2015). This paper reviews accreditation standards for initial teacher
education in Ireland, UK and Norway to identify variations in research-based teacher education (TC, 2020; DfE, 2019). Subsequently, this paper draws on
scholarly literature on research competency and research preparation in higher education (Griffiths, 2004; Healy and Jenkins, 2009; Mateo et al., 2012) to
identify specific models of research competency development in undergraduate students. Finally, this paper also presents a framework outlines levels of
competency from; research literacy, research engagement, applied research, and research dissemination and their association with the knowledge, skill and
attitude of the student teacher. The success of students’ engagement in research is based, not only on their ability to engage with published research but to
conduct their own research, to exercise scholarly judgement and to contribute to new knowledge, ensuring that they are prepared to be research active, rather
than simply research literate.

Legitimising undergraduate educational research methodology courses

Keywords: Qualitative Methods, Quantitative Methods, Teacher Professional Development, Teaching/Instructional Strategies

Presenting Author:Athanasios Verdis, National and Kapodistrian University of Athens, Greece; Co-Author:Liza Dorli, National & Kapodestrian University of
Athens, Greece

Twenty two years after Lagemann’s characterization of educational research as “elusive science”, faculty members at departments of education around the
world seek to agree on the term with questions like “what should be the content of a course on educational research methodology” and “who among faculty
members should teach it”. To answer these questions we have utilized a sociolinguistic theory known as “Legitimation Code Theory” that combines Bernstein's
system of language codes and Bourdieu’s concepts of fields of struggle and cultural reproduction. This theory has been used to explore knowledge and knower
structures in a number of social practices. In our study, we have explored epistemic relations to the objects of educational research and social relations among
those involved in teaching and learning educational research at undergraduate level. Through a mixed methods research design we have analysed life history
interviews with pioneer teachers of educational research methods in Greece in 1970’s and 1980s. We have also conducted two surveys concerning one
thousand undergraduate students and seventy faculty members across Greece. We have concluded that realist language codes and the mathematical symbols
are the main “knowledge codes” in educational research methods courses in Greece. Discourses emphasizing “who you are” in education are the “knower
codes”. The “right type of knowledge” and the “right type of knower” are being synchronized in the “legitimation” of educational research methodology as an
undergraduate object.

Pre-service teachers’ beliefs shape their views of the value of scientific evidence for teaching

Keywords: Attitudes and Beliefs, Pre-service Teachers, Quantitative Methods, Reasoning

Presenting Author:Timo Reuter, Rheinland-Pfélzische Technische Universitat Kaiserslautern - Landau, Germany; Co-Author:Miriam Leuchter, RPTU Landau,
Germany

Teachers are increasingly expected to implement research-informed teaching practice (RITP) in their classroom. However, they lack knowledge and skills in
information-seeking and research methods. We therefore developed a 13-weeks university course addressing these skills and knowledge, and examined
whether pre-service teachers’ beliefs regarding the utility of science for teaching practice moderate their learning. We conducted a quasi-experimental pre-
posttest design with an experimental group (EG) and a control group (CG). We measured information-seeking skills, research methods knowledge, beliefs



regarding the utility of science for teaching practice, and performance in evaluating scientific evidence. Multilevel models revealed differential learning effects
depending on participants’ perceived utility of science for teaching practice. The higher the perceived utility, the greater was the learning gain in the EG. In the
CG, the pattern was reversed. Moreover, a latent profiles transition analysis revealed four different profiles with regard to pre-service teachers’ perceived
usefulness of strong scientific, limited scientific, and anecdotal evidence for decision making in school contexts. The higher participants’ perceived utility of
science for teaching practice, the higher was the probability for transitioning from an “intermediate” to a “scientific” profile. Moreover, the probability of
transitioning from the “intermediate” to the “scientific” profile was higher in the EG than in the CG. Our findings suggest that pre-service teachers can acquire
information-seeking skills and research methods knowledge. However, participants’ beliefs affected their learning and evaluation of evidence. Thus, university
courses should not only address knowledge, but also reflect on (false) beliefs to prepare future teachers for RITP.

Student teachers’ research competences after writing a Master thesis in the Master of Teaching

Keywords: Competencies, Curriculum Development, Pre-service Teachers, Teacher Professional Development

Presenting Author:Stefanie De Jonge, Ghent University, Belgium; Co-Author:Hanne Tack, Ghent University, Belgium; Co-Author:Evelien Opdecam, Ghent
University, Belgium; Co-Author:Leen Haerens, Ghent University, Belgium

Worldwide, there is an increasing attention to educate (future) teachers with an inquiring habit of mind and research competences. Teachers who have
developed the competence to use and conduct research will be able to continually evaluate, innovate and improve their teaching. In this regard, an increased
need is expressed to integrate research in teacher education programs. Recently, in Flanders, research was also integrated in academic teacher education
programs, resulting in a master’s degree in teacher education. To date, however, little is known about the implications of integrating research in teacher
education in terms of how this improves student teachers’ research competences. Following Astin’s (1993) Input-Environment-Output model, this study
examined the relations between student teachers’ demographic and pre-program educational characteristics (input), the academic environment in which they
are learning (context), and the development of their research competences and their satisfaction with writing an educational thesis (outcomes). By means of a
survey, based on the Postgraduate Experience Questionnaire and Course Experience Questionnaire, 197 university student teachers from academic year 2019-
2020 and 2020-2021 were asked about their actual experiences when writing the master thesis. The univariate hierarchical regression analyses showed that
infrastructural support and students’ intellectual motivation related positively to students’ development of their educational research competences, while
students’ perceived workload negatively and the supervision students received with the thesis positively impacted their satisfaction. These findings imply that
teacher educators and teacher training programs should pay attention to good infrastructural support, students’ workload and respond to students' intellectual
motivation.
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A multi-country comparison of lower secondary students’ critical thinking under different curricula

Keywords: Assessment Methods, Critical Thinking, Quantitative Methods, Secondary Education

Presenting Author:Samantha-Kaye Johnston, The University of Oxford, United Kingdom; Co-Author:Joshua McGrane, The University of Melbourne, Australia;
Co-Author:Therese N. Hopfenbeck, The University of Melbourne, Australia; Co-Author:Mireia Vendrell Morancho, Universidad Complutense de Madrid, Spain

Critical thinking is an essential skill for life-long learning, and, given its increasing importance as a graduate attribute, it is vital to robustly evaluate how
educational systems can best improve students’ critical thinking through their curricula and classroom practices. This study evaluates the differences in the
critical thinking skills of students in the International Baccalaureate (I1B) Middle Years Programme (MYP), which explicitly emphasises critical thinking
development in its curriculum and has been shown to facilitate classroom strategies to develop critical thinking, versus students enrolled in the national curricula
in Australia, England, and Norway. The study comprised of 870 MYP (n = 386) and non-MYP (n = 484) students in Grades 9 and 10 across 21 schools. Data
were remotely collected on their critical thinking skills, and several other relevant cognitive, non-cognitive and background characteristics. A propensity score
matching approach was used to match the MYP and non-MYP groups on these characteristics and their critical thinking skills were compared using weighted
regression. Findings showed that, overall, IB MYP students possessed significantly higher levels of critical thinking skills than their non-IB MYP peers with a
moderate effect size. This advantage also held at both grade levels and across Australian and English students, with no significant difference for Norwegian
students. Thus, the MYP appears to be a promising exemplar for enhancing critical thinking among secondary-aged students, although context needs to be
considered. Based on these findings, recommendations of specific instructional strategies are offered, as well as future research to inform critical-thinking
pedagogy.

The effects of reading and writing instruction on writing about historical significance

Keywords: Argumentation, Critical Thinking, Instructional Design, Writing/Literacy

Presenting Author:Johan van Driel, University of Amsterdam, Netherlands; Co-Author:J.P. van Drie, University of Amsterdam, Netherlands; Co-Author:Carla
Van Boxtel, University of Amsterdam, Netherlands

The literacy demands set in the domain of history are high. In order to achieve historical understanding, students need for example to read historical accounts
and write historical arguments. More knowledge is needed on effective instructional approaches for reading and writing in history. In an earlier study we found
positive effects of a domain-specific reading instruction on the quality of students’ writing in history. In this study we investigated the additional effects of a
writing instruction to this reading instruction. In a randomized pre- post design, we compared the effects of a reading instruction followed by a writing instruction

to a repeated reading instruction on text quality. Participants were 142 1ot grade students. To gain additional insight into the processes conducted, we asked 8
students from the combined reading and writing instruction to think aloud during the posttest. Text quality was analyzed with a previous developed coding
scheme focusing on text structure, general writing quality, and reasoning about historical significance. Think aloud protocols were analyzed on reading
processes, reasoning processes, and writing processes.Results showed that students in both conditions improved, but students who received reading and
writing instruction improved more than students who received only reading instruction. Based on the think-aloud protocols, students who applicate elements of
the instruction showed deeper understanding of historical perspectives and argumentation. This study shows that a combined reading and writing instruction
improves students’ writing in history and elicits processes such as understanding historians’ perspectives and historical argumentation.

The filter bubble app: how can secondary school students become aware of algorithmic filtering?
Keywords: Critical Thinking, Digital Literacy and Learning, Secondary Education, Social Media
Presenting Author:Tjitske de Groot, Utrecht University, Netherlands; Presenting Author:Maria De Haan, Utrecht University, Netherlands

This research paper describes young people’s ideas and understandings of technology related to their own social media use, with a particular focus on their
knowledge and imaginations of the working of algorithms, as well as how they evaluate these workings for themselves. This study is part of a design based
research in which an educational app is being designed that promotes algorithmic awareness, knowledge, agency and ethical reflection on the effects of
algorithms for students in secondary education in the Netherlands. Drawing upon the concepts of algorithmic consciousness, imagination, and power, we



analyze how secondary education students make sense of the algorithmic workings of their social media apps. We discuss to what extent such sense making
and ‘making the algorithm work for them’ can be seen as forms of agency as well as how technology that sorts, selects, secludes and judges in invisible ways
can become ‘educative’ again.

Critical Thinking in Primary School — a Large Scale Design-Based Research Project

Keywords: Critical Thinking, Primary Education, Qualitative Methods, Teaching Approaches

Presenting Author:Emilia Andersson-Bakken, Oslo Metropolitan University, Norway; Co-Author:Kirsti Marie Jegstad, Oslo Metropolitan University, Norway;
Co-Author:Tuva Bjgrkvold, Oslo Metropolitan University, Norway

The project Critical Thinking in Primary School is an innovation project using design-based research to investigate how teachers and students in grades 1-7 can
work with critical thinking using picture books and news. Critical thinking is a 21 st century skill, and in Norway central in the competence definition laying ground

for all teaching and learning from the 18t through 13th grade. In the project, we have collected data throughout three cycles in a timespan over 2 years. We have
interviewed teachers, observed, and videotaped lessons and collected student products. Between each cycle, we have analyzed the data, both regarding the
overall tendencies and more in detail focusing on one or two aspects of critical thinking. Preliminary findings show that students’ critical thinking is affected by
the teachers’ understanding of critical thinking, notably when aspects broader than formal Buildung are included. Further, the teaching design and the teachers’
facilitation of the classroom conversation are crucial in order to enhance critical thinking. This relates in particular for the teacher to make relevant and engaging
startup activities, and to allow sufficient time for the students to think actively in a dialogic classroom where students build on each other’s utterances. Finally,
picture books and news are suited to inspire critical thinking, especially when thematizing ethical dilemmas or issues close to the students’ sphere of interests.
However, the teacher must plan actively for critical thinking directly linked to the content.
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Justice and metacognitive awareness as predictors of master students’ wellbeing in supervision
Keywords: Ethics, Higher Education, Metacognition, Well-being
Presenting Author:Anne Haarala-Muhonen, University of Helsinki, Finland; Co-Author:Liisa Myyry, University of Helsinki, Finland

University students’ wellbeing or lack of it has alerted higher education institutions in recent years. Especially, writing a master’s thesis can be a stressful phase
of studies, because it demands cognitive involvement, agency and metacognitive skills from students. Justice experiences has been found essential for human
being in organisational context but research integrating supervision and justice experiences in higher education is scarce. The present study investigates
students’ experiences of master’s thesis supervision and analyses the links between study-related burnout, metacognitive awareness and justice experiences in
supervision. To conduct the study survey responses were collected by 441 master students from the Faculty of Law. The results of the survey revealed that
metacognitive awareness and justice experiences in supervision were significant predictors of students’ wellbeing in master’s thesis project. The results
confirmed earlier findings about the importance of justice experiences for human beings and open new avenues for future research in higher education.

How Does Supetrvision Influence Doctoral Supervisor’'s Occupational Wellbeing?

Keywords: Burnout, Competencies, Doctoral Education, Well-being

Presenting Author:Lotta Tikkanen, University of Helsinki, Finland; Co-Author:Henrika Anttila, University of Helsinki, Finland; Co-Author:Kirsi Pyhaltd,
University of Helsinki, Finland

PhD candidates’ wellbeing has gained much attention in the field of doctoral education. For example, research has identified that high quality supervision plays a
central role in PhD candidates’ study-related wellbeing. However, research on the association between supervisory responsibilities, competencies and
interaction and supervisors’ occupational wellbeing has been surprisingly scarce. It can be assumed that supervisory interaction influences supervisors’
occupational wellbeing, which further is likely to reflect back on supervisory interaction. In this study, we aimed to understand the interrelationships between
doctoral supervisor’'s occupational wellbeing and quality of supervision better. Altogether 561 doctoral supervisors from research-intensive, multidisciplinary
university participated in the study. Results showed that supervisors’ occupational wellbeing in terms of work engagement, stress and burnout symptoms were
related to their perceptions of the supervisory interaction, supervisory competencies and the support they received from the professional community. Also
differences in occupational wellbeing were detected between supervisors in various positions, and those supervising mainly fulltime cf. part-time candidates and
those supervising candidates working alone cf. candidates working in a group. The findings imply that supervisors’ occupational wellbeing is highly embedded in
supervisory practices and that individual and factors related to supervisee contribute to supervisors' wellbeing.

PhD holder transitions outside academia: The role of social support in (dis)engaging experiences

Keywords: Doctoral Education, Engagement, Qualitative Methods, Well-being

Presenting Author:Sara Rénkkdnen, University of Helsinki, Finland; Co-Author:Viivi Virtanen, Hame University of Applied Sciences, Finland; Co-Author:Lynn
McAlpine, University of Oxford / McGill University, Canada; Co-Author:Montserrat Castell6, Ramon Llull University, Spain; Co-Author:Kirsi Pyhaltd, University
of Helsinki, Finland; Co-Author:Marina Garcia-Morante, Blanquerna, Universitat Ramon Llull, Spain

Globally, the number of PhD graduates is constantly increasing. The share of the PhD holders working outside the academia is growing accordingly (Germain-
Alamartine et al., 2021) and not necessarily without challenges (Skakni et al., 2022). The present study aims to increase the awareness of the role of social
support in engaging and disengaging experiences, reported by PhD holders who have made a career transition outside the academia. Our data comprise 30
semi-structural interviews from PhD holders in the UK, Spain, and Finland. The preliminary findings propose that various forms and sources of social support, or
the lack of it, played a pivotal role in engaging and disengaging experiences. The practical implications of the study are related to PhD research and education
development. Additionally, on a societal level, the findings of this study support the understanding of constantly changing labor markets that the PhD holders
enter.

Precarious careers: postdoctoral researchers and wellbeing at work
Keywords: Anxiety and Stress, Higher Education, Researcher Education, Well-being
Presenting Author:Inge Van der weijden, Leiden University, Netherlands; Co-Author:Christine Teelken, VU University Amsterdam, Netherlands

The purpose of this paper is to understand how, in the context of labour market instability, postdoctoral researchers in The Netherlands experience their working
conditions and their prospects and opportunities, in relation to their mental health and wellbeing. 676 postdocs of nine universities in the Netherlands completed
an online questionnaire. Results show that 70% if the respondents indicated experiencing serious thoughts, feelings or conditions related to their mental health.
Most commonly reported experiences are feelings under constant strain, concentration problems and sleeping problems. 39% of the postdocs are at risk of
developing serious mental health problems, which can lead to anxiety and depression. Main stress factors are dissatisfaction with supervisor, colleagues and
negative academic career perceptions. In addition, more mental health problems develop in case of conflicting demands. Half of the respondents provided an



explanation for their answers concerning their mental health. Based on a round of in-depth explorative investigations, we have diagnosed three categories of
responses: positive, ambivalent and negative. The results of our study are a call for action: universities need to take initiatives to prevent mental health problems
and should offer adequate support to postdocs who are already experiencing problems.
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Variation theory as teaching theory. In hope for a sustainable classroom concerning assessment
Keywords: Art Education, Classroom Assessment, Feedback, Qualitative Methods
Presenting Author:Pernilla Ahlstrand, Department of Pedagogical, Curricular and Professional Studies,, Sweden

We will present and discuss preliminary analyses of the research project “On BOUNCE! Practice-based feedback — A study of Theatre, Teaching and Dance
Situations”. The title ‘Practice based feedback’ refers to formative assessment that takes place during feedback in teaching situations. Filmed material from
teaching situations is the starting point for stimulated recall discussions together with two different teacher teams in dans and theatre. The discussions will
include planning of similar teaching situations where variation theory is used as teaching theory. Preliminary analyses and results from material collected
autumn-22 and spring -23 will be discussed. The purpose of the project is to develop knowledge about knowing that is expressed in a physical form and to
develop methods on a scientific basis that can strengthen teaching practices in the school subjects of dance and theatre, at upper secondary school level. This
is proposed as one way to create a sustainable classroom in relation to assessment.

Performative arts training for Nursery teachers. Shared learning and impacts

Keywords: Art Education, Early Childhood Education, Qualitative Methods, Teacher Professional Development

Presenting Author:Anna Ciraso, Universitat Autdnoma de Barcelona, Spain; Co-Author:Silvia Blanch, Universitat Autdnoma de Barcelona, Spain; Co-
Author:Gemma Paris, Universitat Autonoma de Barcelona, Spain

With the goal of introducing aesthetic experiences and artistic thinking in early childhood education, a training project for three nurseries was implemented with
the involvement of international artists and cultural agents of the territory (within Erasmus+ project INTERSTICE: Encounters between artists, children and
educators, 2020-1-ES01-KA203-082989). Teachers were involved in a performance, different workshops, a video feedback session with two artists and a joint
closure activity; these processes allowed them to experience artistic situations, and re-think educational practices, relationships and learning scenarios. In order
to identity individual learning of both teachers and artists, as well as eventual changes in the educational practices, this qualitative research was developed.
Information was gathered through questionnaires, participant observation and interviews with artists, teachers and trainers. Results show different degrees of
learning on the role of art in daily pedagogical practices, and deep reflexions about the function and attitude of the adults, in children’s aesthetic experiences.
The core elements of this training proposal will be highlighted and the difficulties that were faced will be discussed, in order to facilitate other similar experiences
within educational and cultural settings.

Art and Design teachers’ Personal Rules of Thumb while Designing Design Based Education Studios

Keywords: Art Education, Higher Education, In-service Teachers, Instructional Design

Presenting Author:Migchiel Riemer van Diggelen, NHL University of Applied Sciences, Netherlands; Co-Author:Marjanne van Gameren, Open University of
the Netherlands, Netherlands; Co-Author:Arnoud Evers, Open University of the Netherlands, Netherlands

In Higher Vocational Education, innovations are shifting from teacher-oriented to student-oriented education. Moreover, boundaries between education and the
professional field are blurring. This makes designing innovative learning environments a complex activity. This is recognized at NHL Stenden University of
Applied Sciences (NHLS) in the Netherlands, where teachers design education in studios in the context of Design-Based Education (DBE). Teachers at NHLS
turn out to have a need for support in designing studios. More in general, it is unclear which knowledge and skills teachers actually need to possess in order to
adequately design education in studios. Rules of thumb of experienced designers of design education could provide insight into the practical knowledge that
teachers need in order to design studios. Rules of thumb, derived from teachers’ practical knowledge, are ideas about characteristics that design education
should have to achieve certain learning outcomes in students. Six teachers from the art and design disciplines participated in this multiple-case study. During the
interviews, they created a design for a studio for their own teaching practice, thinking aloud. Through within- and cross-case analyses, insight into their rules of
thumb and patterns was gained, revealing that learning theories are recognizable in teachers' rules of thumb. Teachers and their rules of thumb could be
positioned on a dimension from cognitivism to social constructivism. Typical of social-constructivist rules of thumb is to focus on students' ownership of their
learning processes and cooperation between different actors in an authentic context.
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Effects of teacher professional development on student academic achievement: A meta-analysis
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Pellegrini, University of Cagliari, ltaly

We present results from a meta-analysis of 145 experimental and quasi-experimental studies that used teacher professional development (TPD) programs in
grades pre-K-12, examining the effect of TPD interventions on student achievement. We find an average weighted effect size of +0.08 standard deviations on
achievement outcomes, with heterogeneity of most effects ranging from -0.16 to 0.31. Guided by the MUTOS framework, we tested separately categories of
moderators related to Methods, Units, Treatments, Outcomes, and Settings characteristics. Findings of the meta-regression models showed that several
moderators explained heterogeneity in effects across studies. Particularly positive outcomes were found for students in lower primary grades (K-2) compared to
secondary or mixed grade levels. On treatment characteristics, programs focusing on a specific subject and delivering professional development using



workshops and coaching had larger impacts compared to respectively cross-curricular interventions and an only workshop delivering mode. In the final meta-
regression that combined significant and marginally significant moderators from the previous models, grade level still showed an impact on student
achievement.

The role of a data coach in supporting data use in school teams: voices of experts and practitioners

Keywords: In-service Teachers, Qualitative Methods, Teacher Efficacy, Teacher Professional Development

Presenting Author:lris Decabooter, Hasselt University, Belgium; Co-Author:Ariadne Warmoes, Vrije Universiteit Brussel (VUB), Belgium; Co-Author:Katrien
Struyven, Hasselt University / Vrije Universiteit Brussel, Belgium; Co-Author:Els Consuegra, Vrije Universiteit Brussel, Belgium; Co-Author:Roos Van Gasse,
University of Antwerp, Belgium

A data coach is necessary to support school teams in the use of data to adjust school and classroom practices (Marsh, 2010; 2012). Research shows that
depending on the context of the school, the profile of the data coach can take many different forms (Decabooter et al., in press). In this study a multifaceted
perspective on the role of a data coach is presented by interviewing international academic experts in the field of data use and conducting focus groups with
practitioners such as school leaders, teachers and educational support staff. The focus is on the perceived benefits and pitfalls of the different data coach
profiles and how they contribute to supporting data use. The results show that experts highlight the importance of coaching skills of a data coach, whereas
practitioners prefer a hands-on and practical approach. There are also some similarities between these two groups regarding the combination of an internal-
external position.

Differentiating homework from the perspective of Swiss secondary teachers

Keywords: Qualitative Methods, Secondary Education, Teacher Professional Development, Teaching Approaches

Presenting Author:Christine Feiss, University of Teacher Education St.Gallen, Switzerland; Co-Author:Gerda Hagenauer, University of Salzburg, Austria; Co-
Author:Sandra Moroni, Universitiy of teacher education Bern, Switzerland

Homework is a common practice in many schools. It has been shown that a crucial aspect for the effectiveness of homework is its quality (e.g. Rosario et al.,
2018). One aspect of quality is fit, which for most students can only be achieved with differentiated homework. However, it has been found that few teachers
give differentiated homework (Hascher & Hofmann, 2008, 2011), although they are aware that differentiation is a quality indicator for homework practice.
Therefore, further research is needed that explores the question of why teachers give differentiated homework and what are possible hindering factors. Against
this backdrop, the present study investigates whether teachers use differentiation measures regarding homework and if so, which ones (RQ1). Furthermore, it is
investigated which arguments and challenges the teachers express regarding differentiation of homework (RQ2). Finally, it is explored what conditions for
success the teachers express about differentiation of homework (RQ3). Methodologically, a qualitative approach was chosen. 23 semi-structured interviews
were conducted with Swiss secondary school teachers who teach German. These interviews were transcribed verbatim and analysed using structuring
qualitative content analysis (Mayring, 2017). It was found that of the 23 teachers, six use strategies of differentiation when giving homework. They implement
different forms of differentiation. They mention diverse arguments for differentiating in homework as well as arguments against and challenges. In relation to the
third research question (RQ 3), the teachers reported on the conditions for success at the individual teacher level and at the structural level.

What competencies do teachers need to use students’ perceptions of teaching quality?

Keywords: In-service Teachers, Teacher Effectiveness, Teacher Professional Development, Teaching/Instructional Strategies

Presenting Author:Lucas Silva, University of Groningen, Netherlands; Co-Author:Kim Schildkamp, University of Twente, Netherlands; Co-Author:Adrie
Visscher, Univ. of Twente, Netherlands; Co-Author:Roel J. Bosker, Rijksuniversiteit Groningen, Dept of Education and GION, Netherlands

Supporting teachers to improve their practices is key for every educational system. Data coming from students’ perceptions of teaching quality (SPTQ) can be
used by teachers to improve their teaching quality. However, the use of this type of data requires a complex set of competencies called Data Literacy for
Teachers. Researchers have described in general terms what competencies are needed for data use. However, these are still generally described and are not
specific to SPTQ data. This article aims to identify what competencies teachers need to be able to use SPTQ data to improve their teaching quality. We first
conducted a literature review. Based on this review we developed a data use cycle for SPTQ data as well as an overview of competences needed to implement
this cycle. Next, by using the Delphi method, we presented to 20 research experts in data use and SPTQ this data-use cycle and a list of competencies needed
for the use of SPTQ data. Our results show that experts agree with our eight-step data-use cycle to use SPTQ data, and also with 67 of the 73 competencies
presented to them. During the session we will discuss this further. We will also discuss how the competencies can be distributed between teacher, community
and technology, and considerations for teacher professional development. For example, the results of this study can be used to design teacher professional
development programs in the use of SPTQ data.
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Pre-service teachers practicing the ways of scaffolding self-regulated learning with simulation
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The aim of the study is to explore how simulation-based learning can function as a support for learning to scaffold self-regulated learning in a teacher education
context. The particular research question is how do pre-service teachers construct understanding of SRL and the ways of scaffolding SRL during small group
simulation tasks? The data collection was conducted in the vocational teacher education in Finland. The participants (N = 18) were divided into small groups of
3-5 members. The groups followed structured working phases for planning, performing and reflecting simulation tasks. The video data was analysed with the
AtlasTi analysis program by observing when the groups discussed cognitive, motivational, emotional, and environmental regulation (Pintrich, 2000). It was also
coded when the groups discussed learners’ SRL skills in general and teachers' ways of scaffolding SRL. Findings show that the pre-service teachers
constructed their understanding of SRL and the ways of scaffolding SRL during the simulation task by reflecting their prior teaching experience (f = 35), SRL
theory (f = 22) and their personal school experiences (f = 18). The most common way to understand SRL while planning, performing and reflecting the
simulation tasks was motivational self-regulation (f = 223). The pre-service teachers also expressed cognitive self-regulation (f = 163) and emotional self-
regulation (f = 95) during the simulation-based learning. The least mentioned theme was environmental regulation (f = 69). The study explores the relatively
infrequently studied topic by highlighting a pedagogical view to SRL development with simulation tasks.

The differential effect of simulations on SEL among preservice, beginner, and experienced educators

Keywords: In-service Teachers, Simulation-based Learning, Social Aspects of Learning and Teaching, Social Interaction

Presenting Author:Ronen Kasperski, Gordon College of Education, Israel; Co-Author:Merav Hemi, Gordon Academic College, Israel



Accumulating research points to the effectiveness of clinical simulations as a means for improving educators’ socio-emotional learning (SEL) competencies. The
present study attempts to add to the research literature by exploring the differential effect of clinical simulations on SEL development in three professional
phases: pre-service (n=134), beginners (n=43), and experienced educators (n=44). To this end, a sample of 221 educators took part in clinical simulation
workshops. SEL questionnaires were administered pre- and post-simulation. Overall, results showed a time effect of the simulations on SEL, suggesting an
improvement in the total SEL score of the entire sample. In addition, a timexgroup interaction emerged, suggesting that pre-service educators benefited from the
simulations more than beginners and experienced educators in terms of the emotional sub-scale. Pre-service and beginner educators also benefited more than
experienced educators in terms of the social sub-scale. One exception was the cognitive sub-scale, where all groups reported the largest improvement. The
contribution of clinical simulations to the development of SEL competencies is discussed with regard to each professional development stage, its potentials and
challenges.

Professional inquiry in teacher education: Positioning student teachers as co-developers
Keywords: Inquiry Learning, Pre-service Teachers, Simulation-based Learning, Teacher Professional Development
Presenting Author:Birgitte Lund Nielsen, VIA University College, Denmark; Co-Author:Anja Madsen Kvols, VIA University College, Denmark

Research is presented from the Danish LULAB-initiative where student teachers and teacher educators are involved in professional inquiry projects. The aim is
to examine in what ways the participation contributes to teacher educators’ experience of professional agency and what kinds of practices of participation and
cooperation the initiative enables for the student teachers. Multiple qualitative data is analyzed in a process of reflexive thematic analysis. Findings show that
teacher educators experience elements of agency in LULAB. Furthermore, they refer to being positioned as competent professionals and they emphasise that
the professional inquiry approach is giving them a possibility to contribute with practitioner research close to their teaching. Their professional identity as teacher
educators is in flux. The experimental approach is also positively acknowledged by the student teachers. Data indicates a complex pattern across projects in the
roles given and taken by the student teachers. In general, they value being positioned as co-developers, and they emphasize relations with the teacher
educators, being listened to and taken seriously as (future) professionals. Hence, the possibilities teacher educators are given through the approach to
organizational development appears to be mirrored in the way they position the student teachers and, furthermore, student teachers to a higher degree position
themselves as students instead of pupils, indicating development of professional teacher identity.

Analyzing the potential of interdisciplinary collaborative diagnosing in a school context

Keywords: Computer-supported Collaborative Learning, Higher Education, Pre-service Teachers, Simulation-based Learning

Presenting Author:Amadeus J. Pickal, University of Hildesheim, Germany; Co-Author:Katharina Engelmann, Universitat Hildesheim, Germany; Co-
Author:Birgit J. Neuhaus, LMU Munich, Germany; Co-Author:Raimund Girwidz, LMU Munich, Germany; Co-Author:Christof Wecker, Universitat Hildesheim,
Germany

The potential of collaborative diagnoses — i.e. diagnoses of students’ skills that are generated by teachers in collaboration — is still largely unexplored. These
might be particularly helpful when diagnosing cross-domain skills such as scientific reasoning. However, individuals often need support for successful
collaboration, but this need may vary depending on the degree to which information is shared or distributed among collaborators. Hence, the present study
investigated to what extent collaboration (individual vs. collaborative diagnosis), acollaboration script (without vs. with collaboration script) and the level of
distribution of information (fully shared vs. distributed information) affect pre-service teachers’diagnostic accuracy when diagnosing scientific reasoning. In a
video-based simulation setting, 194 pre-service teachers composed diagnoses of a student’s scientific reasoning skills — first individually and subsequently in
dyadic collaboration. A 2x2x2 mixed design with collaboration as a within-subjects factor and collaboration script and distribution of information as between-
subjects factors was implemented. Collaboration had not statistically significant main effect on diagnostic accuracy, but collaboration was beneficial when
supported by means of a collaboration script. Further analyses will elucidate how collaboration scripts can improve pre-service teachers’ interactions during their
collaborative diagnostic activities and whether or not they can create a lasting positive effect.
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Socioemotional interaction and co-construction of knowledge in online synchronous teacher education
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The pandemic has accelerated societal and educational changes related to digital technologies and online interaction. More research is needed on
understanding and developing pedagogical support for socioemotional interaction and knowledge construction in online synchronous higher education and in
teacher education (TE). This case study analyzed how pre-service subject teachers engaged in socioemotional interaction and socially constructed knowledge
in an online synchronous TE course. Additionally, the study investigated pre-service teachers' conceptions about the quality of interaction in online TE. Two
small groups (n=4 and n=5 and a teacher educator) were analyzed. Data consisted of screen recorded Zoom breakout rooms (166 min) and questionnaire and
interview responses from the same pre-service teachers. The study builds on a socio-constructivist theory and previous work on collaborative learning and
interaction analysis examining social construction of knowledge online. The latter views collaborative interaction as progressing from lower to higher levels of
thinking. Data were analyzed by content and interaction analysis. Results indicate that most discourse was at the level of sharing information or opinions and at
the level of negotiating meaning and co-construction. Only a small percentage of talk reached the highest levels of synthesis, application, or metacognitive
statements. Results are largely similar to those from asynchronous text-based online interaction. One group reached higher levels only after the visit by the
teacher educator. Groups differed in their ways of showing active listening and humor and discussing about experiences outside the shared context.
Implications, e.g., favorable scaffolding strategies, will help design for quality blended learning.

Signs of self-organization in technology-mediated knowledge co-creation
Keywords: Artificial Intelligence, Computer-supported Collaborative Learning, Educational Technologies, Knowledge Construction
Presenting Author:Niina Halonen, University of Helsinki, Finland; Co-Author:Kirsti Lonka, University of Helsinki, Finland

When adapted creatively, socio-digital technologies offer new collaborative affordances which promote the strands of modern learning theories (Wise &
Schwarz, 2017). Similarities can be found when modern learning theories and system theories are compared and analyzed next to each other (Stahle et al.,
2020). Group of students and technology-enhanced learning context can be seen to represent one unit, a system. Like modern view of learning is recognized as
collaborative and iterative processes, in the theory of self-organizing systems iteration is seen as a power center of the whole system. In this study, we used the
systems theories approach when we analyzed technology-mediated knowledge co-construction. The participants were eight student teachers in mathematics
and natural sciences. Pedagogical design of knowledge co-construction followed Engaging Learning Model (Lonka, 2018) in three phases 1) Activation 2)
Learning 3) Evaluation. Technology used in co-construction was novel, voice-driven software, which produced visual artifacts from oral discussions. Data
included videos and audio recordings. In this qualitative study, a thematic and content analysis were used with descriptive analysis. Results showed that voice-



driven technology triggered signs of system’s self-organization in groups’ co-construction. Exchange of information, “entropy levels”, were increased. Also
“chaos zone” were reached. New knowledge was classified and evaluated, and the process resulted as a “new order”. Technology can be seen as an interactor
which scaffolded the self-organization and transformation towards group’s collaborative identity.

Fostering computer-supported collaboration knowledge and interaction through scripting and awareness

Keywords: Computer-supported Collaborative Learning, Cooperative/Collaborative Learning, Educational Technologies, Problem Solving
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Collaboration scripts and group awareness tools are two promising approaches to improve students’ knowledge about collaboration and their collaborative
processes. While scripts offer learners guidance by prompting specific interactions, awareness tools guide learners tacitly by increasing their awareness of
information relevant to the collaboration. In this study, we compare which approach is more effective in fostering knowledge about successful collaborative
problem-solving processes and the quality of students’ interactions. In a laboratory study with 156 learners, we provided groups with either an external
collaboration script during collaborative problem-solving, a group awareness tool with guided reflection on their collaborative performance, or no support. We
assessed individual knowledge about collaboration and the groups’ quality of interaction. Results show that the group awareness tool with reflection as well as
the external script positively influenced participants’ knowledge but not the quality of their interaction in a post-intervention collaboration phase. The effect of the
group awareness tool on students’ knowledge is higher than that of the collaboration script.

Supporting student teachers’ reflection through assessment: the case of reflective podcasts
Keywords: Assessment Methods, Cooperative/Collaborative Learning, Higher Education, Pre-service Teachers
Presenting Author:Laura Ketonen, University of Jyvaskyla, Finland; Co-Author:Juuso Henrik Nieminen, The University of Hong Kong, Finland

Research on teacher education has noted how tricky it is to support student teachers’ reflection through assessment. In this case study, we examine how a
novel assessment task, podcasts, can promote reflection. Students (N = 14) produced podcasts in groups based on their course literature. Using qualitative
content analysis and reflexive thematic analysis, we analyzed podcasts, group discussions on the podcast process, and individual student interviews. The
podcast task was noticed to engender reflection. Three theory-driven themes were analyzed to both promote and hinder reflection: experientiality, digitally
mediated authenticity, and communality. We propose that these elements of assessment foster reflection, calling for greater attention to how assessment and
grading support and hinder student teachers’ reflection.
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Graduates of doctoral (Ph.D.) programs are expected to be competent at designing and conducting research independently. Given the level of research
competence needed to successfully conduct research, it is important that assessors of doctoral programs (e.g., faculty and staff) have a reliable and validated
tool for measuring and tracking perceived research competence among their students and graduates. A high level of research competence is expected for all
Ph.D. graduates worldwide, in addition to in all disciplines/fields. Moreover, graduates of Ph.D. programs may complete their studies in one country but then
obtain a research position in another country, emphasizing the need to ensure that all doctoral programs are fostering similar levels of research competence.
Thus, the purpose of this study was to gather additional evidence for validity and reliability of the Research Competence (R-Comp) scale (Béttcher & Thiel,
2018). Specifically, we sought to extend the findings of Béttcher and Thiel (2018) by adapting the scale, translating it to other languages, and applying the tool
with a sample of early stage researchers. Our findings provide initial evidence that the adapted PR-Comp is appropriate for use in three languages (Catalan,
English and Spanish) and across a variety of disciplines/programs of study.

Development and Evaluation of a Science Communication Training for Master Students in STEM

Keywords: Communication Skills, Competencies, Instructional Design, Researcher Education

Presenting Author:Julian Fick, TU Braunschweig, Germany; Co-Author:Noemi Kumpmann, University of Muenster, Germany; Co-Author:Friederike Hendriks,
TU Braunschweig, Germany

Communication skills are essential outcomes of higher education (Ritchie, 2022). However, the necessary science communication competencies are rarely
covered in professional training programs (Ritchie et al., 2022) and existing training programmes often are insufficiently or not at all evaluated (Baram-Tsabari &
Lewenstein, 2017). Therefore we developed and evaluated an evidence-based training program based on a constructive alignment approach. The training’s
