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1. what this is about

2. some background theory

3. activating feedback

4. feedback design parameter

The creation of these resources has been (partially) funded by the ERASMUS+ grant program of the European 
Union under grant No. 2021-1-DE01-KA220-HED-000032031. Neither the European Commission nor the 
project's national funding agency DAAD are responsible for the content or liable for any losses or damage 

resulting of the use of these resources.
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● one of three basic dimensions of teaching quality

◦ classroom management
◦ student orientation
◦ cognitive activation

● means activities and scenarios that foster
autonomous thinking in learners while learning

Klieme, E., & Rakoczy, K. (2003). Unterrichtsqualität aus Schülerperspektive: Kulturspezifische Profile, regionale Unterschiede und Zusammenhänge mit Effekten 
von Unterricht.  ∘ Praetorius, A.-K., Klieme, E., Herbert, B., & Pinger, P. (2018). Generic dimensions of teaching quality: The German framework of Three Basic 
Dimensions
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● characteristics

◦ challenging tasks and questions
◦ activating prior knowledge
◦ exploration the students' ways of thinking 
◦ avoid receptive understanding
◦ discursive and co-constructive learning
◦ genetic-socratic teaching
◦ supporting metacognition

● significant praedictor for mathematics achievement

Praetorius, A.-K., Klieme, E., Herbert, B., & Pinger, P. (2018). Generic dimensions of teaching quality: The German framework of Three Basic Dimensions  ∘ Merk, S., 
Batzel-Kremer, A., Bohl, T., Kleinknecht, M., & Leuders, T. (2021). Nutzung und Wirkung eines kognitiv aktivierenden Unterrichts bei nicht-gymnasialen Schülerinnen 
und Schülern. Unterrichtswissenschaft.
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● aus Merkmalsangaben, anwendbar für aktivierendes Feedback-Design

● keine 

◦ kleinschrittige oder genaue Anweisungen zur Lösung von Aufgaben
◦ unmittelbare Information über richtig oder falsch

● sondern

◦ offene Fragen, die zum Nachdenken anregen
◦ Aufforderungen zur Begründung von 
◦ oder darüber nachzudenken, was sich aus den Antworten ergibt

● Vergleich und Bewertung verschiedener Aufgabenlösungen

Praetorius, A.-K., Klieme, E., Herbert, B., & Pinger, P. (2018). Generic dimensions of teaching quality: The German framework of Three Basic Dimensions   Jordan, ∘
A., Krauss, S., Löwen, K., Blum, W., Neubrand, M., Brunner, M., Kunter, M., & Baumert, J. (2008). Aufgaben im COACTIV-Projekt: Zeugnisse des kognitiven 
Aktivierungspotentials im deutschen Mathematikunterricht
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● from characteristics details, applicable for activating feedback design

◦ no 
● small step or exact instructions for solving tasks
● immediate information about right or wrong

◦ but
● open questions which stimulate contemplation
● prompts to provide reasons for 

or to think about what results from answers
● comparing and evaluating different task solutions

Jordan, A., Krauss, S., Löwen, K., Blum, W., Neubrand, M., Brunner, M., Kunter, M., & Baumert, J. (2008). Aufgaben im COACTIV-Projekt: Zeugnisse des kognitiven 
Aktivierungspotentials im deutschen Mathematikunterricht  Leuders, T., & Holzäpfel, L. (2011). Kognitive Aktivierung im Mathematikunterricht∘



www.authomath.org 
mathebruecke.pinkernell.online13

overview

1. what this is about

2. some background theory

3. activating feedback

4. feedback design parameter

time for
trying examples?

The creation of these resources has been (partially) funded by the ERASMUS+ grant program of the European 
Union under grant No. 2021-1-DE01-KA220-HED-000032031. Neither the European Commission nor the 
project's national funding agency DAAD are responsible for the content or liable for any losses or damage 

resulting of the use of these resources.
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       stack.authomath.org 

         login: ws24stackXXX
          PW: ws24stackXXX

         kurs: demo
your feedback heredemo tasks here
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activating feedback

vom

● informing
about (parts of)
necessary knowledge

zum

● initiating
self-directed (re)construction
of knowledge
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Hoch & Dreyfus (2005): Students’ Difficulties with Applying a Familiar Formula in an Unfamiliar Context  ∘ Kieran (1989): The early learning of algebra: a structural 
perspective.
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Gulden (2020): Entwicklung eines gestuften Feedbacks für digitale Bruchrechenaufgaben
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activating feedback

“Interactive feedback

is more effective than

 other kinds of feedback

in improving students’ performance.”

Barana, Marcisio & Sacchet (2021)

“Unless students see themselves as 
agents of their own change […]

they may neither be receptive to useful 
information about their work,

nor be able to use it.”

Boud & Molloy (2013)

● statements,
propositions,
description

● pictures,
graphs

● videos,
movies

● clozes,
scaffolding ● questions,

hints,
food for thought

● interactive
elements
for exploration
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addressing object of learning

from 

● addressing procedures
that are necessary to master
the given task

to 

● providing the conceptual basis
for understanding the given
and related tasks
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29 Weigand, Schüler-Meyer & Pinkernell (2022): Didaktik der Algebra  Wolff (2018): Umformen und Lösen von quadratischen Gleichungen  Rüede (2013): How ∘ ∘
secondary level teachers and students impose personal structure on fractional expressions and equations  Rittle-Johnson & Star (2009): Compared with what? The ∘
effects of different comparisons on conceptual knowledge and procedural flexibility for equation solving.

addressing object of learning
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● explanatory models
(“Grundvorstellungen”)

● representational
or contextual flexibility

● strategic flexibility
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● worked out
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● specific reference
to single steps

● interactive scaffolding
through steps

● references
to relevant rules

● explanatory models
(“Grundvorstellungen”)

● representational
or contextual flexibility

● strategic flexibility

 “a deep understanding of learning

involves the construction of

meaning (understanding)

and relates more to the relationships,

cognitive processes, and transference

to other more difficult or untried tasks”

(Hattie & Timperley, 2007)

mastery of proceduresreduce cognitive loadwhile solvingcomplex and challengingproblems
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adaption

from

● the same feedback
for each answer

to

● specific feedback
for each answer case

adaption to subject and object of learning
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adaption to subject and object of learning

● basic
declarative, 
procedural or
conceptual knowledge
for mastering 
all varieties of the task

● specific advice
for a priori identified
answer cases

● specific advice
depending on
task properties
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Pinkernell, Gulden & Kalz (2020) : Automated feedback at task level: error analysis or worked out examples
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