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Pastaende

Kunskaps byggs utifran antagandet att kunskap
bygger pa kunskap och for att detta ska ske
behover eleverna utveckla effektiva strategier
for larande.

Men

de vanligaste larstrategier som anvands av
elever/studenter ocksa de minst effektiva
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Larande =smp Kunskap?

 Informationsbearbetning

= En standigt pagaende process
= Involverar uppmarksamhet och vara

minnesfunktioner

= Uppmarksamma, organisera, komma ihag det du
studerat och integrera ny kunskap med tidigare
kunskap
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Lagring

Bearbetningi |k onsolidering

framplockning

Minnessystem som involverar tre minnesprocesser
1.Inkodning

2.Konsolidering >>> Lagring
3.Framplockning>>>respons
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Lagring i Idngtidsminnet
 Lagringskapacitet— I princip oandligt
- Synaptisk konsolidering

* Omstrukturering av existerande synaptiska
kopplingar eller skapande av nya

- systemkonsolidering
 hippocampus-oberoende minnen skapas over tid

. Re-konsolidering: Reaktivering av minnesspar
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Glomska

The Ebbinghaus Forgetting Curve
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J. Murre, J. M., & Dros, J. (2015). Replication and Analysis of Ebbinghaus (1885), H. (2013). "Memory: a contribution to
Ebbinghaus’ Forgetting Curve. PLOS ONE, 10(7), €0120644. EA UNIVERSI experimental psychology." Annals of neurosciences 20(4):

https://doi.org/10.1371/journal.pone.0120644 155-156.



Flaskhalsen for bade inkodning
och framplockning

Central
(’ executive ‘\

Visuospatial Episodic Phonological
Centrala exekutiven sketchpad buffer loop
: : Lagring I I I
inkodning & l *
framr’sckning Visual Episodic Language
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|:| Fluid systems |:| Crystallized systems
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Frequency

INDIVIDUELLA SKILLNADER
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Z scores WM subcomponents (+- 1 SE)

? frontiers ORIGINAL RESEARCH
ublished:

18 July 2016
doi: 10.3389/psyg.2016.01062

in Psychology

ossMark

Untangling the Contribution of the
Subcomponents of Working Memory
to Mathematical Proficiency as
Measured by the National Tests: A
Study among Swedish Third Graders

Carola Wiklund-Hérnqvist'2*, Bert Jonsson’, Johan Korhonen3, Hanna Ekl5f* and
Mikaela Nyroos®
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INDIVIDUELLA SKILLNADER 1
PERSONLIGHET/MOTIVATION

Tycker om att problematisera Staller upp langsiktiga mal
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Generiska larstrategier

Inlarningsstrategi

Upprepat
studerande

Stryka under/dver

Cramming/
massed practice
Summering

Begreppskartor

Inflatat larande
Forklarande forhor

Visualisering

Testbaserat larande

Distribuerat larande

Beskrivning

Lasa en text om och om igen

Stryka under/dver ord, meningar

Plugga jattemycket pa kort tid
Summera innehallet fran en text
Organisera informationen

I hierarkier och kategorier

Alternerar innehall

Besvara "varfor”, "hur” och "nar”

Skapa inre mentala bilder

Framplockning av information
fran langtidsminnet

Sprida ut sina inlarningssessioner

Bedomning

Lageffektiv

Lageffektiv

Lageffektivi**

Lag- till
medeleffektiv

Medeleffektiv

Medeleffektivt
Medeleffektivt

Medel- till
hogeffektiv*

Hogeffektivt

Hogeffektivt
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Baert Jonsson & Lars Nyberg

TESTBASERAT
LARANDE
ATT STARKA

INLARNING
OCH MINNE_




DEN GRUNDLAGGANDE IDEN

Hamta information fran
langtidsminnet upprepade ganger

“Exercise in repeatedly recalling a thing strengthens the
memory’ (Aristoteles, ca 310 f.Kr)
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TESTBASERAT LARANDE
(RETRIEVAL PRACTICE):

konsolidering

Arbetsminnet ———— SN Léngtidsminnet

¢ Repetition

Re- konsolidering
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Retrieval Practice Produces More Learning than Elaborative Studying

SCience with Concept Mapping

Jeffrey D. Karpicke, et al.

DO 10,1136 e eneer 1ogaz?
« Karpicke et al (2011) jamforde “testbaserat larande” med
att studera och begreppskartor

« Studenterna laste en text som handlade om blodets
uppbyggnad och delades sedan in i fyra oberoende

grupper.

1. (Studera) Laste texten en gang

2. (Upprepat studerande) Laste texten fyra ganger

3. (Begrepps kartor) Laste texten och skapade
begreppskartor

4. (Testbaserat larande) Laste texten en gang och fick sedan
atege den tva gangen efter varandra

UMEA UNIVERSITET



Retrieval Practice Produces More Learning than Elaborative Studying

SCience with Concept Mapping

Jeffrey D. Karpicke, et al.

Science 331, 772 (2011);
RV AAAS DOI: 10.1126/sclence. 1199327

Efter inlarningsfasen: Uppge hur mycket av
materialet de trodde att de skulle komma ihag efter
en vecka

Efter en vecka: Ett summativt papper- och- penna
prov

14 fakta fragor

2 inferensfragor
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Facts:

"What happens when hemoglobin combines with
oxygen?"

(Answers: Oxygen is released to cells in the body.)

Inference Question:

"What would happen to blood flow from a wound if the
body did not have fibrin?"

(Answers: Blood would not clot, because fibrin is needed
to form a meshwork of fibers that trap blood cells and aid
in clotting.)

UMEA UNIVERSITET



J D Karpicke, J R Blunt Scienc
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A Learning Method for All: The Testing Effect Is Independent of
Cognitive Ability
: : L ‘ . B Study Direct

Bert Jonsson, Carola Wiklund-Horngvist, Tova Stenlund, Micael Andersson, and Lars Nyberg .
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B NO ACCESS | Language, Speech, and Hearing Services in Schools | Research Article

Apr 2022

Evaluating the Effect of Rich

Vocabulary

Instruction and Retrieval Practice on the
Classroom Vocabulary Skills of Children

With (Developmental) Language Disorder

Maria Levlin &, Carola Wiklund-Harnqyist, Olof Sandgren, Sara Karlsson and Bert Jonsson
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LARANDE

Retrieval Practice Contextual learning

Learning Condition

FORANDRING I ANTAL KORREKTA SVAR FRAN FOR TILL
EFTERMATNING VID RETRIEVEL PRACTICE OCH KONTEXTUELLT
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TESTBASERAT LARANDE -
FUNGERAR DET FOR ELEVER MED
ADH D? (KNOUSE ET AL., 2016; 2020)

Deltagare
« Faststalld ADHD (n=25)
« Matchade ctrl (n=75)

Material & Design (Inomgrupp)

« Larandematerial:

o 192 ord/16 kategorier
(48 ord/lista & 8 kategorier)

 Inlarning:
o Studera ordlistor x 8 ggr
o Studera/Testa x 4/4 ggr

« Test (free recall):
o 2 dagar senare

Percent Recall
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EDUCATIONAL PSYCHOLOGY, 2016 %{ Routledge

http://dx.dol.org/10.1080/01443410.2016.1143087 Taylor & Francis Group

3 OPEN ACCESS

Group discussions and test-enhanced learning: individual
learning outcomes and personality characteristics

Tova Stenlund?, Fredrik U. Jénsson® and Bert Jonsson?

aDepartment of Psychology, Umed University, Umed, Sweden; "Department of Psychology, Stockholm University,
Stockholm, Sweden
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VILKA AMNEN/ OMRADEN PASSAR DET
> 500 STUDIER

Effektivt over olika omraden/amnen;

nyckelbegrepp, fakta, prosa, statistik, historia, naturvetenskap,
ordforradsinlirning, matematik, kartor (e.g., Karpicke &
Roediger. 2008; Carpenter et al., 2009; Carrier & Pashler, 1992; Lyle &
Crawford, 2011; Gossens et al., 2013; Wiklund-Hornqvist, et al., 2014),
vocabulary students with severe language disorder (Levlin, M.,
Wiklund-Hornqvist, C., et al, 2022).

Reducerar mind wandering (Szpunar, et al., 2018).
Battre an andra metoder som aterstudera (Roediger & Karpicke,
2006), begreppskartor (Karpicke & Blunt, 2011) and

gruppdiskussioner (Stenlund et al., 2017) , kontextuellt
larande (Levlin et al. (2022)

Har bekraftats i laboratoriestudier, utbildningskontexter
och via hjarnavbildningsstudier

UMEA UNIVERSITET



REVIEWS/METAANLYSES

Qs

PSYCHOLOGICAL SCIENCE

Psychological Science in the
Public Imterest

Improving Students’ Learning With 14(1) 4-58

@ The Author(s) 2013

Effective Learning Techniques: Promising Lo
Directions From Cognitive and e

Educational Psychology ®SAGE

John Dunlnsk}r', Katherine A. Rawsnn', Elizabeth ]. Marshl,
Mitchell J. Nathan®, and Daniel T. Willingham*
Table |. Learning Technigues

Technique Description

| . Elaborative interrogation Generating an explanation for why an explicitly stated fact or concept is true

2. Self-explanation Explaining how new information is related to known information, or explaining steps taken
during problem solving

3. Summarization Writing summaries (of various lengths) of to-be-learned texts

4. Highlighting’underlining Marking potentially important portions of to-be-learned materials while reading

5. Keyword mnemonic Using keywords and mental imagery to associate verbal materials

6. Imagery for text Artempting to form mental images of text materials while reading or listening

7. Rereading Restudying text material again after an initial reading

8. Pracrice testing Self-testing or taking practice tests over to-be-learned material

9. Distributed practice Implementing a schedule of practice that spreads out study activities over time

10. Interleaved practice Implementing a schedule of practice that mixes different kinds of problems, or a schedule of

study that mixes different kinds of material, within a single study session




PSYCHOLOGY Educational Psychology Review (2021) 33:959-987

Article LEARNING & TEACHING https://doi.org/10.1007/510648-020-09572-8
. . A Learning & Teachiog META-ANALYSIS
The Testing Effect in the o) I-18 =~
(@ The Author(s) 2017 Ty
Psychology Classroom: P " avi : ,
. c e S A Meta-Analytic Review of the Benefit of Spacing
A Meta-Analytic Perspective e . . . .
SSAGE out Retrieval Practice Episodes on Retention
Juliane Schwieren, Jonathan Barenberg and '
Stephan Dutke Alice Latimier' (3 - Hugo Peyre > . Franck Ramus
Universicy of Muenster, Institute for Psychology in Education
Accepted: 6 September 2020 / Published online: 7 October 2020
©) Springer Science+Business Media, LLC, part of Springer Nature 2020, corrected publication 2021
Educational Psychology Review (2021)33:1409-1453
httpsy/doi.org/10.1007/510648-021-09595-9
REVIEW ARTICLE
Chack for
it M) Chack for updaten
Retrieval Pract.lce Consmtentlyt Beneflts ' The science of effective learning
Student lf:arnlng. a Systematic Review of Applied with spacing and retrieval practice
ResearCh in SChOOIs and Classrooms Shana K. Carpenter('™, Steven C. Pan(»? and Andrew C. Butler®**
Abstract | Research an the psychology of learning has highlighted straightforward ways of
) 1 . 5 3 enhancing learning. However, effective learning strategies are underused by learners. In this
Pooja K. Agarwal + Ludmila D. Nunes « Janell R. Blunt Review, we discuss key research findings on two specific learning strategies: spacing and retrieval
practice, We focus on how these strategies enhance learning in various domains across the
lifespan, with an emphasis an research in applied educational settings. We alsa discuss key find-
Accepted: 1 January 2021/ Published online: 14 March 2021 ings from research on metacognition — leamers’ awareness and regulation of thelr own learning,
© The Author(s), under exclusive licence to Springer Science+Business Media, LLC part of Springer Nature 2021 I!;::’”M :rl v ve learring strategles by laamers could stem ko fal olsabout
stratag
‘ R mental madels of how to le ly. Overall, the research discussed in this Review h,
iy fronjlers - REV'EW important implications for the singly comman situations in which learners must effectively
in Education oi: 10338 TE0uC, 2019 moniter and regulate thelr own learning,
® Trenidiers in MINI REVIEW ARTIGLE
- PSYCHOLOGY o 10 ey 2012 00288

Retrieval Practice in Classroom Retrieval practice enhances new learning: the forward
Settings: A Review of Applied effect of testing

Research Bernhard Pastotter * and Karl-Heinz T. Béumi
Departmant of Expanmantal Psychology, Regensbong University: Bagersburg, Garmany

Bruna Fernanda Tolentino Moreira, Tatiana Salazar Silva Pinto,
Daniela Sigueira Veloso Starling and Antdnio Jaeger®

Daparimen
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Research in Schools and Classrooms
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11 January 2021/Published online: 14 March 2021
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Elementary School
Jones et al,, 2016, Exp. 3 (quizzes vs. rainbow writing) 161(0.73, 2.48]
Jones et al., 2016, Exp. 2 (quizzes vs. rainbow writing) + 069(0.14, 1.23]
Jones et al., 2016, Exp. 1 (quizzes vs. rainbow writing) * 060 [0.03, 1.18] .
Karpicke et al,, 2014, Exp. 3 (concept map retrieval vs. re-study) e 042(0.20, 0.65] Negative
Very Small Effect
Middle School Effect 6%
McDermott ot al., 2014, Exp. 2 (quizzes vs. no quizzes) - 219 (1.71, 2.66] 2%
McDermott et al., 2014, Exp. 2 (quizzes vs. re-study) 158(1.19, 1.67)
Agarwal, 2019, Exp. 3 (mixed quizzes vs. not quizzed; fact test) e 1.45(1.15,1.75) Large Effect
Agarwal, 2018, Exp. 3 (mixed quizzes vs. not quizzed; higher order test) e 130(1.01, 1.58] 33%
Roediger et al,, 2011, Exp. 2 (quizzes vs. not quizzed) —_—— 096 (0.6, 1.25]
McDaniel et al., 2011, Exp. 2a (delayed quizzes vs. not quizzed) — 089060, 1.18]
I., 2014, Exp. 1a (MC quizzes vs. izzed; SAtest) —_———————— 087 [0.52.1.21]
Agarwal, 2019, Exp. 3 (higher order quizzes vs. not quizzed; higher order test) B 084(0.59, 1.08]
Roediger et al., 2011, Exp. 2 (quizzes vs. re-study) e 083(0.54, 1.12)
McDaniel ot al., 2011, Exp. 2b (delayed quizzes vs. not quizzed) T — 058(0.29,0.87) Small Effect
McDaniel et al,, 2011, Exp. 2b (immediate quizzes vs. not quizzed) —_—— 053(0.25,0.82] 35%
McDaniel et al., 2011, Exp. 2a (immediate quizzes vs. not quizzed) R 048(0.22, 0.74]
McDermott et al., 2014, Exp. 1a (short answer quizzes vs. not quizzed; SA test) —_———— 048 [0.17,0.79]
High School
Stenlund et al., 2017 (quizzes vs. discussion with feedback: complex test) 154 10.99, 2.08]
Dirkx ot al,, 2014 (STST vs. SSSS; fact test) - 1.42(0.70,2.13]
Stenlund et al., 2017 (quizzes vs. discussion without feedback; complex test) 1.060.54, 1.59]
Dirk et al., 2014 (STST vs. SSSS; application test) 096 (0.26, 1.63)
Stenlund et al., 2017 (quizzes vs. discussion without feedback; fact test) * 072(0.21,1.23]
Stenlund et al., 2017 (quizzes vs. discussion with feedback; fact test) * 060 (0.20, 1.18]
Undergraduate
Bjork et al, 2014 (identical-repeat quiz vs. not quizzed) e 094081, 1.06]
Bjork et al,, 2014 (conceptual-repeat quiz vs. not quizzed) —— 0.78 0.6, 0.89]
Leeming, 2002 (quizzes every class vs. 4 course exams) * 047 [0.01,0.84)
Son & Rivas, 2016 (quizzes vs. review shee; test with repeated questions) —_—————— 045(0.17,0.73] Medi Eff
Michaels, 2017 (quizzes vs. no quizzes; freshmen/sophomores) e 044 [0.07, 0.82) ed'unl ect
‘Shapiro & Gardon, 2012 (quizzes vs. not quizzed) e 038(0.25,0.52] 24%
Khanna & Cortese, 2016 (ungraded quizzes vs. no quizzes) —_— 0.36(0.03,0.69)
Khanna, 2015 (ungraded quizzes vs. no quizzes) —_—_— ——————— 0.32(-0.09, 0.72)
Khanna & Cortese, 2016 (graded quizzes vs. no quizzes) e B — 0.28 [-0.05, 0.61]
Graham, 1999 (quizzes vs. not quizzed) . 027 (0.09, 0.44)
Foss & Pirozzolo, 2017, Exp. 3 (frequent exams vs. two exams) . 0.25(-0.23,0.73)
Foss & Pirozzolo, 2017, Exp. 4 (frequent quizzes vs. fewer quizzes) —_———— 0.21(0.12, 0.55)
Son & Rivas, 2016 (quizzes vs. review sheet; transfer test) ——— 0.44 [-0.14, 0.42)
Khanna, 2015 izzes vs. no qui *> — -027[-068,0.14)
Michaels, 2017 030 [-1.05, 0.46]
Medical School
Larsen et al., 2013(b) (SP quiz vs. review sheet; SP test) — 080(0.44, 1.15]
Larsen et al., 2013(b) (written quiz vs. review sheet; written test) e 072(0.37, 1.06]
Larsen et al., 2013(a) (quizzes with self-explanation vs. study with self-explan.) —_—, 0.7[0.38,1.01)
Larsen et al., 2013(b) (SP quiz vs. review sheet; written test) — 069(0.35, 1.03]
Larsen et al., 2009 (quizzes vs. review sheet) e 062(0.27, 0.96]
Kromann et al., 2011 (quizzes vs. not quizzed) —_————— 055(0.21, 0.89]
Larsen et al., 2013(a) (quizzes without self-explanation vs. study with self-explan.) —_— 048[0.18,0.77]
Kromann et al,, 2010 (quizzes vs. not quizzed) 1 039002, 0.78]
LLarsen et al., 2013(b) (written quiz vs. review sheet; SP test) —_— 033 0.02, 0.65]
Bekkink et al., 2012 (quizzes vs. not quizzed) —.—— 0.24(0.03, 0.45]
Tu et al., 2017 (quizzes vs. not quized) —_— — 024 [067,0.19)
18 -16 14 12 -1 -08 -06 -04 -02 0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 32

Effect Size (Cohen's d)
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A Learning Method for All: The Testing Effect Is Independent of Functional Brain Imaging

Cognitive Ability

Bert Jonsson, Carola Wiklund-Hérmqvist. Tova Stenlund, Micael Andersson, and Lars Nyberg
Umed University
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3 3 Lesser Neural Pattern Similarity across Repeated Tests Is
S lg n al re dUktl O n p refro nt al kO rteX Associated with Better Long-Term Memory Retention
Linnea Karlsson Wirebring, > Carola Wiklund-Hornqvist,* Johan Eriksson,'* “Micael Andersson,'* “Bert Jonsson,*

and Lars Nyberg! 23
Integrative Medi =Umed Center for Funct in Imaging {UFBL), “Department of Radiatin Sciences, and ‘Department of
Psychology, Umed University, 301 87 Umed, Sweden
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Varfor vialjer elever ineffektiva
larandestrategier?

1. Good strategies = Enhanced performance

2. Active strategies better than passive strategies

UMEA UNIVERSITY




KUNSKAP OM LARSTRATEGIER

* Elever/studenter kanner ofta inte till att det finns battre
och samre larstrategier

« Larare kanner vanligtvis inte till vilka larstrategier som ar
bra och varfor (Hartwig & Dunlosky, 2012; Karpicke et al., 2009; Surma et
al., 2018)

« Aven om elever far lara sig bra strategier sa bibehaller
manga av dem tron egna daliga strategier (Biwer, de Bruin, et al,,
2020; Finelli et al., 2018).

« Kognitivt resurssvagare tenderar att anvanda samre
strategier ( eller inga alls)

- tenderar att 6verskatta sin egen formaga i hogre grad (te x.
Ehrlinger et al., 2008).

* Socioekonomiska faktorer spelar sannolikt en stor roll

UMEA UNIVERSITET
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EXEMPEL PA AKTIVITETER

TANK: HUR KAN JAG AKTIVERA
INKODNING- FRAMPLOCKNING
PROCESSEN

UMEA UNIVERSITET
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