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Aims of

• Identify benefits and drawbacks of digital technologies for 

(language) learning

• Pursue a highly interdisciplinary and cross-sectorial perspective 

• Transform and develop new digital solutions that benefit learners

• Collaborate with industry and the non-academic public sector

• Provide guidance to policy makers, educators, practitioners and 
families in handling emerging digital environments
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Outcome measures

o Comprehension, recall
o Performance                  

on visuo-spatial test
o Transfer, synthesis
o Acceptance
o Etc.

Content types 

o Maths, Sciences, Language

o Reading, writing/composition

o Visuo-spatial tasks

o Problem solving 

Content presentation

o static vs. dynamic 

o explanations spoken vs. written

o personalised vs. non-

personalised

o interactive vs. non-interactive

Analogue tools

Digital tools
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Rationale 

According to the EU Kids Online report (2020), around 60% of children 
aged 9-16 use online digital media daily and spend on avarage 167 
minutes per day online.

There is a need for clear and balanced information regarding appropriate 
digital technology practices in order for young learners gain benefits
while minimising the potential harm.

The importance of researching and contrasting the analogue 
and the digital format hereby potentially informing learning material and 
learning tool design practises in the future becomes evident. 



Children 
and digital technologies
Young children (0-8) use digital technologies for the 
following purposes: 

(1) Leisure & entertainment – videos and games

(2) Information and learning – frequently 
encouraged by parents 

(3) Creation – creative expression 

(4) Communication – a minority - from  around age 6 

cf. Chaudron, Di Gioia, & Gemo (2018)

26.10.2021 6

Photo by Alexander 
Dummer on unsplash.com

Children perceive digital technologies as positive, fun & social



Impact of format 
on Learning outcome

Some evidence from language learning



Word learning
digitally vs. real world

Information when learning with digital media

Pictures by Ryan Fields & Jelleke Vanooteghem

Information such as texture, weight, and smell of an object are absent and material, size and 3D 
shape information are restricted  → have to be extracted from 2D perceptual cues

Access to these properties is important for interpreting the content as using multiple sensory 
inputs to explore results in richer semantic networks leads to more learning (Smith & Gasser, 2005)

Learning words with digital media can then lead to the transfer deficit (Barr, 2013 & 2019)
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Recent meta-analysis by Strouse & Samson (2021) 



But what about a storybook?

Images in storybooks are limited in the same way as those in digital 
media 

but often include a context rich in social cues, variable auditory 
input, and self-guided exploration

→Shared, interactive book reading facilitates word learning 
(Debaryshe, 1993; Blewitt et al, 2009; amongst others)

Integrating interactive elements into digital 
media boosts word learning  as well as transfer 
to novel objects (Zack & Barr, 2016)

26.10.2021 9



(Language) Learning is multi-modal

Interaction seems to crucial for (word) learning, 

irrespective of the format

Transfer deficit 

→ declines with age (Ganea, Ma, & DeLoache, 2010)
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So, what can we learn from that?
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Outcome measures

o Comprehension, 
recall

o Performance                  
on visuo-spatial test

o Transfer, synthesis
o Acceptance
o Etc.

Content types 

o Maths, Sciences, Language

o Reading, writing/composition

o Visuo-spatial tasks

o Problem solving 

Content presentation

o static vs. dynamic 

o explanations spoken vs. written

o personalised vs. non-

personalised

o interactive vs. non-interactive

Analogue tools

Digital tools
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Impact of alignment structure 
on aesthetic appreciation 

and usability rating 

Study 1
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Study 1 

Exploratory study design – Online survey

Canonical interface layout structures extracted from websites 

for different purposes, such as education, medicine or leisure etc.

Preference for the obtained layout structures was rated in a quasi-
experiment
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4 layout types were extracted

Columns Blocks Advanced grid Broken grid

For each layout type, 8 stimuli were created 

based on symmetry properties (reflection, rotation, translation, 
glide reflection) and axial direction (vertical, horizontal)
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Stimuli



Symmetry types

• Reflection

• Rotation

• Glide reflection

• Translation

M.C. Escher – Sky and Water I – woodcut (1938)
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Stimuli
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Criteria 
according to Lavie & Tractinsky (2004)
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Preference for the obtained prototypes was rated in a quasi-experiment 
(online survey)

Criteria developed following a factor-analytic approach



The sample

Field of study

67 participants, 30 male and 37 female
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Results
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Alignment properties, such as symmetry and complexity, shape the rating of 
expressive and creative aesthetics as well as perceived usability

Simple and symmetric alignments are preferred by users 

However, the most symmetric are not necessarily the most preferred 

→degree of complexity seems to also play a role 

Similar to the findings of Lavie and Tractinsky (2004), our results indicate that 
perceptions of aesthetics and usability are associated, in particular with the 
dimension of Classical aesthetics 
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Impact of alignment structure 
on comprehension

Experiment design – status quo 
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Research questions

Is text presentation in alignment structures associated with 
text comprehension? 

Does this presumed impact of alignment type differ for 
different fields of knowledge (here Humanities vs. STEM)?

Do these presumed differences in text comprehension 
differ in the different age groups (unskilled vs. skilled 
readers)?
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Prospective participants

Participants will include pupils of the grades 4, 7 and 10 

Texts in the different alignments will be shown on a website

In total, 12 experimental groups 

and 2 control groups are planned
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Text composition

Taken from Raščevska, M. (Ed.). (2019). Lasītprasmes attīstība 4.–6. klases skolēniem AcadienceTM (DIBELS Next) mērījumos un 
intervences efektivitāte [Development of reading skills in grade 4th-6th measured with AcadienceTM (Dibels Next) and the 
efficacy of intervention]. Rīga: LU, VISC.
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Figure 10.2. Reading fluency (average number of 
words per minute) for different texts in different 
grades (4th-6th) and different measurement 
periods (autumn, winter, spring)



Alignment 1
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Alignment 2
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Reading comprehension
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Questions for reading comprehension test based on following principles

• Factual information in non-central places
• Implicit information
• Similarity of sentence structure



Working memory tests
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Symmetry span test

Foster et al. (2015)
Hicks, Foster & Engle (2016)



Working memory tests
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n-back test

Pelegrina et al. (2015)



Demographic items

• Age

• Gender

• Learning disabilities

• Grades in relevant subjects

• SES

• number of siblings 

• language(s) 

• exposure to digital media etc.
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Preliminary analysis of Pilot study

34 participants, 23 female 11 male
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Forstmeier & Schielzeth (2011)

1

1



Preliminary analysis of Pilot study

• Theoretical background

• Stimuli

• Item reliability of Reading comprehension + Text 
comprehension

• Proportion of time needed for WM tests 
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Outlook

Refining experimental design

- Text – alignments

- Items

- Add behavioural measure (Eye-tracking)

- Preparing Registered Report for submission
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Registered Report
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Original research article which undergoes a two-stage peer review process

Stage 1 - Methods and proposed analyses are peer-reviewed prior to the data 
collection and analysis 

→ Peer review – and provisionally acceptance for publication  

research is pre-registered before data collection 

Stage 2 – Finalising of article: Results and Discussion 

The complete manuscript is peer-reviewed again to ensure no unjustified 
deviation of pre-registered protocol.

https://www.cos.io/initiatives/registered-reports


Integrated 
projects
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Integrated projects

IP2- Designing of App 

for language learning

• Target population: 

Migrant children

• Participatory design

IP3 - The pros and cons 
of digital technology

• Video for parents

• White Paper

• Policy brief



See also
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Thank you
for

your attention!
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Questions for 
discussion

What affordances and 
opportunities does the digital 
format bring about and how can 
we tap into that? 

How can the development of early 
language skills be fostered in 
children of all genders alike, and 
from all strata of society? 
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