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BACKGROUND & RESEARCH
New opportunities to support SRL in DLEs: Metacognitive Prompts

e Metacognitive prompts have the potential to foster SRL
processes & improve learning outcomes

> see for instance reviews by
Zheng, 2016; Guo et al., 2022

e Digital Learning Environments (DLE)
> timing, flexibility & adaptivity regarding the activation and
automatization of metacognitive activities
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BACKGROUND & RESEARCH
But: Not all learners benefit from metacognitive prompts ...

m perception of utilization of learning outcome
metacognitive metacognitive
] l prompts prompts \ SRL-competences
Because
Learners ... * ignore prompts « don't make effective use * don't change
« don't perceive of prompts (e.g. no procedural knowledge
intended purpose metacognitive activities) * don't automize
& benefits + don't possess strategies behaviours

to regulate learning

e.g. Bannert & Mengelkamp, 2013; Baars et al., 2022; Engelmann et
al., 2021; Wong et al., 2019 and our own research ...
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BACKGROUND & RESEARCH
Role of learner characteristics for perception & utilization

e

S 'f";‘ perception of utilization of learning outcome
fb N metacognitive —| metacognitive <
2.1 prompts prompts SRL-competencies

1) Task- and subject related skills / self-efficacy

e high self-efficacy (e.g. Gentner & seufert, 2020; Pieger & Bannert, 2018)
e medium task difficulty because of cognitive load (eg. seufert, 201s)

2) SRL-related skills / self-efficacy & attitudes

e high SRL-skills or SRL-Self-efficacy (e.g. saars etal., 2022; Lai et al., 2018; So et al., 2019; Veenmann, 2011; Zheng et al., 2020)
° hlgh “reflective-oriented” SRL (e.g. Engelmann et al., 2021; Zheng et al., 2020)
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BACKGROUND & RESEARCH
Role of learner characteristics for perception & utilization

™~ 'f'i perception of utilization of learning outcome
(D metacognitive —| metacognitive <
» 11 prompts prompts SRL-competencies

Which learner characteristics
influence the perception &
utilization
of metacognitive prompts?

8)

j (e.g. Seufert, 2018)

022; Lai et al., 2018; So et al., 2019; Veenmann, 2011; Zheng et al., 2020)

° hlgh “reflective-oriented” SRL (e.g. Engelmann et al., 2021; Zheng et al., 2020)
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BACKGROUND & RESEARCH
Intervention, study design Learn2Learn and sample

N = 362 primary school students

Classes: 22 (grade 5 & 6)

ls[ﬁﬂﬁ ® <

EickalHnot ﬂlﬂ .E

EG .. n=177

quest

EGinterv: n=23 Learning Unit
on Glaciers
Assessed:
- learner characteristics I:I‘:b
- perception (utilization) of
prompts I2I-Assistant incl. Prompts
in LearningView

~12 Lessons
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RESEARCH QUESTIONS
Which learner characteristics influence the
perception & utilization of metacognitive prompts?

General Attitude

RL
towards S \ +

=F Perception of prompts

General Self-efficacy (e.g. useful, confusing)
towards SRL \

Utilization of prompts
(e.g. trigger for reflective thinking)

Task-related Self-efficacy
(information/reading/writing)

questionnaire data questionnaire & interview data
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RESEARCH QUESTIONS
Which learner characteristics influence the
perception & utilization of metacognitive prompts?

General Attitudes maybe perceived

as less useful
towards SRL when SRL-efficacy

is very high

" Perception of prompts
General Self-efficacy f — (e.g. useful, confusing)

towards SRL < e
T Utilization of prompts

(e.g. trigger for reflective thinking)

Task-related Self-efficacy
(information/reading/writing)

questionnaire data questionnaire & interview data
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RESEARCH QUESTIONS
Which learner characteristics influence the
perception & utilization of metacognitive prompts?

General Attitudes

towards SRL maybe perceived
as less useful

when task related Perception of prompts

General Self-efficacy SE is very high (e.g. useful, confusing)
towards SRL o

Utilization of prompts

% / (e.g. trigger for reflective thinking)
Task-related Self-efficacy -

(information/reading/writing) cognitive overload when
Task-related SE is very
. . low . . . .
questionnaire data questionnaire & interview data
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RESEARCH QUESTIONS

Which learner characteristics influence the
perception & utilization of metacognitive prompts?

General Attitudes
towards SRL

N

General Self-efficacy
towards SRL

?

Task-related Self-efficacy
(information/reading/writing)

questionnaire data
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<Combination >
of factors
5 N

Perception of prompts
(e.g. useful, confusing)

Utilization of prompts
(e.g. trigger for reflective thinking)

questionnaire & interview data



PRELIMINARY RESULTS
(Linear) Relationships between ...

learner characteristics

General Attitude
towards SRL

General Self-efficacy
towards SRL

no further

reaction to prompts

relationships
found!

Perception of prompts
(e.g. useful, confusing)

Task-related Self-efficacy
(information/reading/writing)

Utilization of prompts
(e.g. trigger for reflective thinking)

Correlations (Spearman)
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PRELIMINARY RESULTS
Maybe a combination of different learner characteristics?

Cluster 6: n, = 40/ NG~ 21

Cluster 5: n, .= 82/ N~ 38

“. ° |Cluster 4:n_=84/n_.= 42
oo

Cluster 3: n, .= 80/ Nee= 41

Cluster2: n_=56/n_,=25 [{s*

: : Cluster1: n,_=20/n_.=10 0
: : ot EG _
Task-Related Self-Efficacy General Attitude

Self'EfﬁcaCy towards SRL towards SRL > groups also differ by subject grade & general school effort and invested
T T T effort during the intervention in identical order (re SE-SRL)
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PRELIMINARY RESULTS
Maybe a combination of different learner characteristics?

ft SE: Task-Related
f# SE: SRL
{1 Attitude: SRL

Cluster6: n, =40/ n__.= 21

Cluster 5: n, .= 82/n__= 38

Cluster4: n,_=84/n_.= 42 = SE:SRL

= Attitude: SRL

- = SE: Task-Related
= SE: SRL
& Attitude: SRL

Cluster 3: n, =80/ n__.=41

ﬂ
K 6
i 5 ‘ 2 SE: Task-Related
—

Cluster2:n,=56/n__.=25 (¢ ¢

tot EG A4
. — — 35 Il SE: Task-Related
: | Cluster 1: n_= 20 / n_.= 10 0 ey
. . Attitude: SRL
Task-Related Self-Efficacy General Attitude W Atliude
Self_EfﬁcaCy towards SRL towards SRL > groups also differ by subject grade & general school effort and invested

effort during the intervention in identical order (re SE-SRL)
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PRELIMINARY RESULTS
Do the clusters differ in their reaction to metacogn. prompts?

perception utilization

liked them| annoying | useful | confusing | made me reflect

e

specific patterns?
— LVJ

® 0006
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PRELIM |NARYRES ULTS ___________________________________________________________________________________________________________________________________________________

Students perception (& utilization) of prompts (questionnaire data)

liked them| annoying

useful | confusing

made me reflect

B [
The agsistant ic | It makes me reflect It ic kind of hefpfu - It ic kind of helpful It cometimes makes T dont like the
veat! but ic also annoying it makes me reflect but doesn 't make me
et and confuging. but also confuces me.

me reflect but alco
reflect-

annoye me a little.

acsistant! It ic not
helpful.

(1)
.\
\
/

-
° @ o o
- A4 =t
Group 1: Group 2: Group 3: Group 4: Group 5: Group 6:
Il SE: Task-Related Il SE: Task-Related = SE: Task-Related & SE: Task-Related & SE: Task-Related ft SE: Task-Related
) SE: SRL & SE: SRL = SE: SRL = SE: SRL & SE: SRL i SE: SRL
I Attitude: SRL = Attitude: SRL & Attitude: SRL = Attitude: SRL

& Attitude: SRL ff Attitude: SRL
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P
RELIMINARY RESULTS

Cont
rasting
cases i
to validate result
S (interv
iew data)
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PRELIMINARY RESULTS

Comparison of group 1 and 2 (interview data)

e overestimate themselves

e do not remember any
metacognitive prompts
e do not report any MCA

e did not utilize prompts

The acsistant ic

great!

Group 1:

Il SE: Task-Related
I SE: SRL
1 Attitude: SRL

I like the acsistant. It
makes me reflect but ic
also a little confusing.

A4
Group 2:

Il SE: Task-Related
& SE: SRL
= Attitude: SRL

underestimate
themselves

remember metacognitive
prompts well

describe how the
prompts triggered MCA

understood purpose of
prompts

sometimes utilized
prompts

but also felt stressed by
prompts (time pressure)
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PRELIMINARY RESULTS

Comparison of group 5 and 6 (interview data)

e high level of MCA
e high attitude towards
prompts

e understood the purpose
of the prompts
e mostly complied

e reason for not
complying: feeling
stressed or in bad mood

It comefimes makes

I don't like the
me reflect but also acsistant! It ic not
annoye me a little. helpful.

Group 5: Group 6:

& SE: Task-Related
&2 SE: SRL
& Attitude: SRL

ft SE: Task-Related
f# SE: SRL
ff Attitude: SRL

very high level of MCA
much higher attitude
towards prompts

understood the purpose
of the prompts
sometimes complied

reason for not
complying: already
skilled in SRL (do not
always need prompts)
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CONCLUSION
It’'s complicated ;-)

« expected relationships between learner characteristics and perception & utilization of

prompts not confirmed by questionnaire data, with one exception:
> students who perceive high task-related SE report less utilization (reflection)

« analyzing combinations of learner characteristics might be more insightful
> e.g. to show the role of SRL-attitudes at different SE-levels

« interview data in general supported expected relationships
> e.g. positive attitude towards SRL leads to better utilization of prompts by students when
task-related SE are at similar level

» differences between questionnaire and interview data analysis (esp. in very low and very
high SE groups) highlight the importance of mixed-method designs to detect influential

patterns and deepen understanding of influencing factors (time pressure, individual beliefs
and concepts)
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LEARN TO LEARN (L2L) Sie sind hier Learn 1o Learn (L2L) » WebLinks » Uber das Projek

Uber das Projelt

ber das Projekt

Team
Schuldassen Im Forschungsprojekt Learn2-Lear geht es um die Frage, we wir die Maglichkeiten digitaler Lernumgebungen nutzen kinnen, um die
\ Kompetenzen von Lernen zu ferdern. Damit it gemeint, sein eigenes Lemen zu
Untertchtsmaterialien organisieren. Strategien zu anzupassen.
L2L Assistent
g von Kompetenzen Lemens wird
L teamingView bisher nicht ausreichend beachtet, obwohi gerade hier die Grundlagen fi diese Kompetenzen gelegt werden (vgl Hasselhor, 2004
Janke & Hasselhorn, 2008) bieten .
Conferences & Publications indem sie 2.8, den Lemenden erbiic dber iren durch Feedback
(Devolder et al, 2012). Dariber hinaus ksnnen den Lernenden digitale "Prompts’ (2.8, Hinweise von einem Avatar) zur Verfiigung gestell
gefrdert durch: werden, die ihr Bewusstsein fir und die Reflexion (Belland et al, 2015; Engelmann et al.

JACOBS 2021; Zheng, 2016),
FOUNDATION In der ersten qualitativen Phase dieses Projekts untersuchten wir die Herausforderungen, denen Grundschiiler bei der Nutzung des
digtalen “Learningview” Dazu (Natur
mitLearmingView in zwei Klassen durchgefit, Geriten Dabei

ilerinnen und S Vi Die

wurden analysiert, wobei  Aktivitaten zur Planung L s
Resultate dieser Studie wurden an der ECER 2019 Konferenz in Hamburg prasentiert,

Inder
20 Klassen der Jahrgangsstufen 5/6 getestet, Eingebettet in eine digital unterstitzte Unterrichtseinheit in den Fachern Medien &

THANK YOU VERY MucH ’ e
ANY QUESTIONS !

beteiligten Schulen. Vor, wahrend und nach der Intervention wurden um deren

diesem Messung des al.,2013) und der Computer-
nalysieren von Informa tetal. 2015; Fraillon et al, 2015;

fenthaler & Schweinbenz, d Erste an der EARLI 2021 Conference in Gothenburg

(online) présentiert

Unterrichtsainheit
“Ratselhafte Gletscher"

Interviews mit (~12 Lektonen) Interviews mit
ausgewhiien ‘ausgewiniien
Schilerfinnen aus Schileriinnen aus

jeder Kiasse und jeder Kasse und
jGeps) Digtaler Assistent mit Prompts See)
in LearningView

20
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