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INTRODUCTION
Literature supports a disadvantage of students’ performances in the digital modality in comparison to the paper one for text comprehension (TC, Clinton et al., 2019;
Delgado et al., 2018) whereas contrasting results have been found for text writing (TW, Feng et al., 2019; Wollscheid et al., 2016).
Executive Functions (EF) are high cognitive control processes involved both in text comprehension (Cartwright & Duke, 2019) and in writing (Kellogg, 2022).
As digital learning may require a higher cognitive control in comparison to traditional paper-and-pencil learning (Ackerman & Lauterman, 2012), it 1s important to
study the involvement of EF within digital contexts.

AIMS METHODOLOGY
* 1nvestigate the effect of the paper/digital tool on text comprehension and writing

* 1nvestigate the role of basic EF components (working memory, inhibition, cognitive
flexibility) in mediating learning performances in primary school aged children

PARTICIPANTS

175 typically developmental children (MeanAge 9.75 (.89), 82F, 3,4,5 grades, 30
bilinguals, middle-high SES)

INSTRUMENTS

Text Comprehension assessments

e Prove MT-3 Cliniche (Cornoldi & Carretti, 2017)

e MT Kit Scuola (Cornoldi & Colpo, 2009)

Writing assessment

e Write a story (Pinto et al., 2008)

Executive Functions assessments (selected form TeleFE platform)
e Go/No-Go Task (Inhibition)

e Flanker Task (Interference control and Cognitive Flexibility)

e N-back Task (Working Memory)

STUDY DESIGN

Within-subject design, counterbalanced order of presentation across the two
sessions (digital-paper vs paper-digital)

- Mlxed ANOVA (F (2 169) 6 37 p< 01 np2 = 07) showed an advantage of the dlgltal modahty over the paper
one in the Low Comprehenders subgroup (LC, paper TC scores < median) and the opposite pattern in the High
Comprehenders subgroup (HC, paper TC scores > median) with differences tending to decrease with grade.

- The classification in LC and HC (Fig. 2) significantly predicted both directly and indirectly via the N-back CR,
the differences between paper and digital modalities.
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Fig. 1 EF predictors of digital and paper TC

TEXT COMPREHENSION

No-Go CR PAPER
R2=.093
F(6, 162)=2.66, p<.05

Signle rule incongruent
CR

Flanker - Mixed rules Fig. 2 Mediation models
z:;lgle rule incongruent T 'mwmnt CR

Mixed rule incongruent NO DIFFERENCES
CR

Mixed rule incongruent

L -28.22, p<.001
RT _ DIGITAL 27.17, p< 001

R2=.091

F(6,162)=2.6, p<.05 H1,167)=43.22, p<.001

F1,164)=40.51, p<.001

>
A a7 g 7 bty VA rre———
T G e T e e R T T e e R T R T R B T e W IS

fZ.x?
#

s s s s B s e s A S S e e S e e S e e S s e T T S g

[5 ]

TEXT WRITING : : - : )\

Fig. 3 EF predictors of digital and paper TW variables
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Mixed ANOVA showed:

* For text complexity an advantage of the paper over the digital modality in the HW subgroup and the opposite pattern in the LW subgroup; this trend was not true
in I'V graders (F(2, 168)=10.09, p<.001, n,> =.11)

* For number of words advantage of the digital modality over the paper one in the LW and HW subgroups except for III graders LW who showed the opposite
pattern (F(2, 163)=4.12, p<.05, n,% =.05).

* For % of errors, no significant interactions

Classification in LW and HW significantly explained the variability in the difference between dTW and pTW: ;

* level of narrative complexity directly and indirectly via the mixed rule incongruent CR. -

* number of words indirectly via the mixed rule incongruent CR and via the N-back CR but not directly.

Two groups were defined:
* Low Writers (LW) for
paper TW complexity
scores < median
e High Writers (HC) for
paper TW complexity
scores > median

R T R T e O T Y P S T T PR
et Ly i By y e Rt By et S Res Py r et gt
O A S e A S M A S H R

B TRt ¢e ST IEs  BEERR L SETLE
A AT A

DISCUSSION AND FUTURE DIRECTIONS
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e Confirmation that there is no difference between digital and
paper for narrative text comprehension (Delgado et al., 2018)

e Confirmation of differences between digital- and paper text

writing (Feng et al., 2019)
* Importance of digital devices for children with text
comprehension and writing difficulties

e Confirmation of the involvement of EF, particularly working

memory, in digital and paper text comprehension (Cartwright
& Duke, 2019) and writing (Kellogg, 2022)
e Evidence of the mediating role of cognitive flexibility and
working memory in explaining the difference between digital
and paper.

e Larger sample size for each grade.
 Comparison between reading and writing tasks with analysis
of the EF mediator role.
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