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What is the secret of disciplinary
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Teaching and learning after Covid-19

Teachers have to make two kinds of choices

What to teach?

 Content selection an organisation

« Content sequencing

How to teach?

* Method (didactiek) Focus during Covid-19
* Media (techniek) —

Reigeluth, 2007
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What is our most important choice?

Although most of the action rotates around methods and media

Our most important
choice is what we try to teach

Because many shortfalls we want to address
by newer media en methods

are often more a matter of what we try to teach

Schwab, 1969; Perkins, 1992; Shulman & Quinlan, 1996; Pellegrino, 2012; Janssen et al, 2019
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What do we want students to learn?

Beyond remembering

Problem 7 (23)

| Explal | ) & / \’ e

¥ astlc squ roblem Sy 2
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motion > AP

Continuum

Well- I11-

structured -« R structured
Problem Solving

Simon, 1973; Jonassen, 2000; Ohlsson, 2012; Merrienboer, 2013; Reed, 2016; Law et al, 2020
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What do we want students to learn?

Beyond remembering:

O Well-structured problem solving g:;lc-tured Prodlem 7 (28) A
A Ill-structured problem solving |

c
v’ Asking important questions =
v Developing (multiple) answers g
v Testing answers in a critical way
v Making connections (within and between domains)
v Making responsible choices v
v" Learning how to learn I11-

structured
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What is critical for problem solving?

Research on expertise shows:

Not critical
General Skills

Most critical
Knowledge Organisation

De Groot, 1946; Chi et al, 1981; Nokes et al, 2010; Tricot & Sweller, 2014; Gobet, 2016; Chi, 2016; Ericsson et al, 2018
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Try to recall this position (5 sec)

Universiteit Leiden. Bij ons leer je de wereld kennen



De Groot’s seminal research on expertise (1946)

Illustrates the power of organising knowledge in meaningful patterns

#@ Game positions
® Random positions

Pieces Correctly Replaced

Figure 3.3 A position taken from a master game, on the left, and a
random position, on the right. < 1600 12:3;12:23:. o Ez;gogﬁfs > 2350

De Groot, 1946; Gobet & Simon, 1996
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tq &5 Diagrams Depicred from Problems Catergorized Experts’ Explanations for Their Similariry

Problem 7 {23) by Experts within the Same Groups Groupings

Problem 6 (21) Expert 2: “Conservation of Energy "

Expert 3: “Work-Energy Theorem.
K = 200 nt/m | » They are all straight-forward

6
w p—----.-.{m} problems."”

- - Expert 4: "These can be done from energy
' I" 15 m ! considerations. Either you should
' equilibrium know the Principle of Consenarion
of Energy, or work is lost
somewhere.'

Problem 7 (35)
Problem 7 (35}

)

Novice 1: ""These deal with blocks on an
incline plane"

Novice 5: “Inclined plane problems,
coefticient of fricnon™

Novice 6: “Blocks on inclined planes Chi et al (1981)
with angles”
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(1)?

How to organise knowledge for problem solving

rssen Bilthoven Leusden
° ° . . [ Kl N226
Hierarchical organisation facilitates De il & =
Utrecht Zeist $ unteren
. . N224 -
remembering and problem-solving 1 Woudenberg ¢
2 N227 | A12] BN N224
_ : Doorn N e
Van der Valk ’j Nieuwegein Veenendaal
3H Hotel-Veenendaal DeKlomp m N229 ;
Eijerkamp \/cx}ncmdaale Vianen ‘ ERRreke
Wijk bij
: : / Duurstede:—="" Wageninge
Het Ruisseveen 4 X ;
hiaspel 1 = ,§ © “Culemborg ™. N229| Naog R\hg_n-_e_n 8
S O N320 g
Zwembad De Vallei S50 R Kesteren
Hondzenelleboog psshendag P "‘T"l k | A15 |
g o i 3
z @ Engelenburg Leerdam A = Druten
[ N233 i Y
Franse Gat Benedeneind | Y Geldermalsen
: 15 X : N322
Landgoed
Prattenburg BV
) Petenbos
Nijverkamp
Dot e
9 2 N233
N416 )
¢

Rondweg-West

v Q Google
Ausubel, 1968; Reif & Heller. 1982; De Jong &
Ferguson, 1992; Reif, 2008; Giere, 2010

-]
o i
o

Bij ons leer je de wereld kennen

Universiteit Leiden.




How to organise knowledge for problem solving (2)?

Schematic organisation

facilitates problem-solving | R R,
(schema = o m]

variable-value structure) g

Clime >

COMPANION
A N
(age > free time preferred

activities

Minsky, 1974; Barselou, 1992; Nokes et al, 2010; Wimsatt, 2007; Ohlsson, 2011; Thagard, 2012
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How to organise knowledge for problem solving (3)?

Question based organisation

Question agenda of developmental biology

The question of differentiation. A single cell, the fertilized egg, gives rise to
hundreds of different cell types ... Since every cell of the body (with very few
exceptions) contains the same set of genes, how can this identical set of genetic

instructions produce different types of cells? How can a single cell ... generate so

many different cell types?

The guestion of morphogenesis. How can the cells in our body organize themselves

into functional structures? ...

The guestion of growth. ... How do our cells know when to stop dividing? How is

cell division so tightly regulated?

The question of reproduction. ... How are germ cells set apart from the cells that are
constructing the physical structures of the embryo, and what are the instructions in the

nucleus and cytoplasm that allow them to form the next generation?

The question of regeneration. Some organisms can regenerate their entire body. ...
there are some cells in our bodies—stem cells—that are able to form new structures
even in adults. How do the stem cells retain this capacity and can we harness it to cure

debilitating diseases?

The question of evolution. ... How do changes in development create new body
forms? Which heritable changes are possible, given the constraints imposed by the

necessity that the organism survive as it develops?

The question of environmental regulation. The development of many (perhaps all)
organisms is influenced by cues from the environment that surrounds the embryo or
larvae. ... How is the development of an organism integrated into the larger context of

its habitat? (Gilbert, 2010: 2-3)

Chi et al, 1981; Rescher, 2001; Kuipers, 2007; Hintikka, 2007; Love, 2013; Brigandt, 2015
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Perspectives are a way to organise knowledge

Organ donation.
The gift of life.

Which substance(s)? What are interest groups (affected parties)
o _ -/ relevant to the issue in question?
.~/ Which properties? . 0
:.,.-' "-{. - A . . ?
f T q'| Which type of particles? .:, e What are possible courses of action
'xf’EM“,-Jx_ Which forces exist between the paricles? What is the impact of a course On wellbeing’
& A - (
"\ Howdothe particles move? of action on all interest groups On faimess?
\ . - involved? 9
*_ How are the particles organized? . %_ On autonomy?
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Perspectives as branching trees

pure subsfancs

Which substance(s)? m e
4 \_ reaction mixture
. hargness
Abstract schema underlying ; [ conducsivity
the particle perspective | Which propsriies? ' meltinghoiing point
[ :_" 'I-,\__ EBaCIon e
| | molecules
The pI‘OpeI'tieS Of - Which type of particies? - I-'l'E1E| atoms (metalions and electrons)
o b dons
subs.tances can be I'f F!LR“E:L_E; "-I ' non-metal sfoms
explained by the nature of bl  Van der Wssis foree
the particles of which it R —remabatartond :m'“ Sees s
. NN s e e gen
consists, the forces between || Hch foross xistbeteen e parices” \_metstona
them, and the movement \_ionic bond
° ° 1% \ lent bond
and organization of those e
paI‘tICleS . How do the particles mowe? fressbounnd
1 | within boundariesimconiined
| e Sngle crystal
'\ How are the particles arganized? -~ oyl iatice impure orysal
1 amorphous
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Perspectives for organising knowledge

Structure

Perspectives integrate
v'Hierarchical organisation
v'Schematic organisation

v'Question based organisation

Janssen & Verloop, 2003; Janssen & Van Berkel, 2015;
Janssen, 2017; Janssen et al, 2019; Janssen et al, 2020;
Landa et al, 2021; Otter, van den, et al, 2021; Boer, et al, 2021
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Function

dRemembering
dWell-structured problem solving

dIll-structured problem solving

v" Asking questions

v Developing answers

v’ Testing answers

v Making connections (within and between
domains)

v Making responsible choices

v' Learning how to learn



Some examples of perspectives from Leiden University

Biomedical perspective Nelleke Gruis

How does a disease originate and how can it be
treated?

» What are the complaints/ symptoms?
« How often, where and with whom does it occur?
« How does it normally function?

* What is going wrong?

Psychosocially

Physical damage
Pathogens
Auto-immune responses
Genetics

© O O O O O

Nutrient deficiency

« How can it be treated?

« How can it be prevented?
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Some examples of perspectives from Leiden University

Perspective for European Law Armin Cuyvers

How to arrange free selling and buying for businesses
and comsumers in the EU?

» How to prevent that EU member states obstruct
free movement of production factors?

Goods?
Services?
People (citizens and labor)?

O
O
O
o Capital?

« How to prevent that businesses complicate buying
and selling?
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Perspective for European Law
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Sjef

Barbiers FGW
Linquistic perspective
Markus
Davidsen FGW
LERVO-update

Religious perspective
Een perspectiefgerichte benadering van het
vakgebied Levensbeschouwing en Religie

JAN BOLLEMAAT, MARKUS DAVIDSEN,
JAN VAN DIJK, MICHAEL VAN DER MEER

Harald van Mill & Frans Rodenburg
s

Perspectives for building portfolios
Mathematical (basic) perspective
Statistical perspective

Ethical perspective

FWN
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Four bachelor courses of molecular genetics

[Jaar BS5el
WVak Moleculaire Genetica 5 EC
Periode Blok 1 - Seprember—-Oktober

Coordinat R ko OFfringa

Hiztorisch overzicht

celoylous en stadiz van mitcse

term: chromosocom, centromeer, telomeer, chromatide
asequels voorplanting

serusle voorplanting, levensoucli (ko)

meiose, stadia, cross ower, genstische variate

Mendel versus Darwin

Monohubride kruizing: Wetten van Mendel

Termen: gen, locus, allel, homo-theterozygoot
Testkruising, dominant, recessisf

Oi-. polubwbride kiuising: Mendel wetten

orvolledige dominantielhaplo-insufficiency
Co-dominantis, conditionsle allelen, pleictropis
Epistasie, kw antitatieve genen

Stamboomanaluse bij de mens

Historie: chromosoom theorie van overaming
Genetische notatie

Morgan: geslachtsgekoppelde sigenschappen fruitvlisg
ageslachtbepaling: verschillende sustemen

Dhwererving geslachtsgekoppelde genen
A-chromosoom inactivatie: lapjeskat

Koppeling: testkruising, recombinatie, genetische kaart
HZ= toets uitleg

aneu-ipoluploidie: corzaak en gevolg

imprirnting [kort), cytoplasmatische genen (kort)

Modelorganismen voor ontdekkingen

Historie: Griffith, Awery, Hershey—Chase,

Structuur ON&: regels Chargaff, Franklinds'atson & Crick
fosfodiester binding. waterstofboug

Dubbele helisn —-3 chromatine: metafase chromosoom
DA replicatie: semiconsemvatief, mechanisme;
leadirallzggirkg. okazaki, DNA polumerases, vork,
topoisomerases, snelheid: prok vs euk.,
betrovwbaarheid, fouten & repair

telomeeren bij sukamoten

histarie: Beadle & Tatum: 1gen = 1eiwit, Dogma Crick
FiA ws DA opbouw, @iwit vs RNA genen

transcriptie vs translatis, transcriptis mechanisms
transcriptie intiatie prok_ =10 -35, sigma factor
transcriptie terminatie prok.

A& polymerase |, 1endl

transcriptie initiatie eulk: -25 TATA en =70

algemene en specificke transcriptisfactoren

RiMNA processing: S'CTAF, polu A, splicing: exon enintion

FWN

&l s=sminozunen: struectuar kort uitgelegd, mass geen detail
peptide binding: condsnstatiethudroliss

histarie: Sanger, Mirenberg genenske genstische code
tramzlatie: tAMNG, aa-tAMNG -sunthetases

ribozamen: prok vs ek, werking AP E site, GTP

rranslatie star S0 seq peok. | CAP bij Eulk:

rranslatie stop

prok. vs euk: polisomen, policitronisch RMNG (loperon]

Frak.: Tryp enLas operon: repressarn, opetston, CAP

Lac?: alfa—complementatie,

Eulk.: enhancer, wanscriptiefactoren, medistorcomples
‘Weelselspeciishs expressis door TFs

Tiansctiptief sctoren: GR alz voorbeeld kern impon belanamk
Chromatine stnuctuur: histon modificatie (ko)

Epigenetic alimprinting (kon met als voorbesld histon acstwlering s OB & methy
Splicirglalternatiews sphcing.

i itvouwing. eivitafbeaak: proteazoom

eh italktivieei: modificatiellocalizatie

wildmypeimutant, reversielrevertant

verlies-twirst-van—functi=

purtmutaties: ransitieltranswersie, missense, stil, nonsense
inzertie, deletie,

Dorzaak mutaties: replicatie: slippen-- eerdsr tautomerne
deaminatie [gemethulssrde C hotspot). transpositie: retro en DM ransposons
Chromosoommutaties

Mutagerns: baseanalogen, EMS, sthidiumbromide

Sarsling

OMA sehadeherstel BER, NER, mismatch rep s, recombanatie
Sevalg OMNA schade —> karker (protcloncogensn.
[Ontdekldng wan) reshictie encuvmenimodificatie: methyleding
Gelelektorforese: ethidiumbromade, resrictiskaan plasmide
knippeniplakhen

clomerern: vectonr plasmide, lacE, cloonbanlk: BACHAC
geromisch 0N bank, cONA, reverse ranscriptase, cOMS bank
identificatie clore: hybridisatie/PCR (uiteg technisk)

Termen: Scuthemmifloahe nWestern

Dietects van een SHP (voorheen AFLPISowhernd. numet PCH
DOMA fingerprinting met PCR: microsatelisten

FlA expressie: AMNA gel--> RT-PCR. in stu hybridizats,
Eiwitewpressiel-detectie: Westein blot

DOMA sequencing Sanger: didexoy, radicactieiflucrescent
Mext generation: PAC-BIO & Manopaore (kort genoemd, inhet kader van genon
Cenmomsequenrties: map-based vs shotgun

“Yerzohillen im gencomgrooite &n santsl gemen

“Woombeslden van genmomondeizosk:

Fulogenomica,. genstische variatie in gew assen, ancient ONA,
personalized medicine

Fetiati ansposons &n g9enosmoaootte

Genfamilies: eiwithomologie -——> genduplicatie en subluncionalis stie
suwon shufling

Cenetische modficatie in planten en dierer: methoden

Klonen vam arganismen:

Flanten: riegensratie/somatische embryogsness

Diererc embryosplitsing,. Gurdon: kemntransplantatie: Dally, CopwCat
Therapsutisch konern: [pheipoterte] stamoellen,

Universiteit Leiden. Bij ons leer je de wereld kennen

Faar BSc?

Wak Molecslaine Biologie 4 EC
Perviode Sepbemiber

Conrdnator [Faul van Hewsden

IDWHH- Imlwum;mﬂm"
College Practicum

Gem/Open Reading Frame strodiuur mANA LabBuddy

Ressrictie enzynen Restrictie afbraak
Recombinant DNA Agarose gelelectrofornese
pErmingl rensierss PCR

DHA bibliothesk Tuiveren PCR fragment

cOMA syrihese ligeren
phage lambda plazmide isolatie
ecamiden E coli tranaformatie

CppIREn DEMEN Uit DMA Dibilicthesk VEAST TavD-Eyheid
PR Gistiransformatie (LAc)
Southerm blot Southesn blot
hyiridasatie Basic Baoinformatics (D1asy, cakulane MW e
labelen van probes labjoumaal
Random primed OMA synthesis Vers lag schrijven
Digowigenin labeling

Mick transiation

Polymiuscl sotides ioinase

Horthern blot

Westem blot

RFLP

Cloning wectors (pUC plasmiden]

Single-stranded DMA synthesis

Blue whine soneening

DHA sequenging (dedeony)

Transcription vectors

Site-directed mutagenesis

DHA ligazian

RTEg vaoioe | inEen

supencailed

aPCh

RAT-FCR

Yeast glasmids

YAL

veast Two-hyorid

Yeast as a model organism

i ik

L] Mg Mu ook b1
Friide il | foiriie (ke
[ Hermn Ko

Do ke M b o o By s i P P, i Feri |

Funsclionels analyse wan

TR ANEEN &N COMPleMerd atis Q106 pen

knock cans makaen

recombinstie en kuTo

asperglhus mutanten

asperglius bansFormatie

protoplatensn en helerok.o yons

[E Ty

rrthiode s Woor MUtagerese

mastant identific stie vis genoom sequencen en complementeren

sec
et
Type LIV

ER:GOLGhvesicles
mricretubub en Rinesin
Cogpll en Rabs

TEgrularie. e D ans Ciiples Fact ol

positisus regulatie [mal-regukon)

nagatiese regulsties | repres sie [arg-regulon)
negatiswve regulatie finductie [lsc-regulon)
atienuate

s echillen pro vl suk

Fla paocessing

e CIpressie

shrematine structuur HATHDAC
ranscnpte Fatogen [gald )

regulatie van enzyme productie in Aspergillus
EhEpTE nEleoik

B anFECiptng Facron

ansornptie factos bindingsplaats
so-regulstie

e en secyundaine metaboliben
Gilrosneuut productie

peniciling productis
serkingsmechanism pendciling

Glucium sensEing

by coumiponent SYstems
. Fisheri lished LusF
B Fodmation
anbmicrobial peptides

YEasT sTnuctural gEnomics Furigal biotech
DA aeray techniagy suspnes for bioemass dearadion
TrRltEcODY 21 ainE
Proteass MUbants Sereendng
Jaar BEc2 anbibody production
wak systeemblologle 3EC  aconic produstion
Periode [ecember mtaboke enginesring
o Sinak Pl vaen deletionfoverespression
Paeul van Aathur Ram, Vera van Noort, Young Choi
College werkoollege
Gercenic archileciure Yeast Metabodic patfrways in yeast
GEnOmics Transoriplorecs yeast

Tranderiptomics

Metabolic pathways

Proteomics/ 30 gel electrophonesis

Mass Spectometry [classical, MALDE-TOF, ESI)

introduction of Metabolomics : what to expect from metabolomics  {Choi]
PeingEpal compoment Enalysis

Dwarta analysis Mass Spectrosoopy

Cyloscape

Mathernatical modeli

MRS 5pec data analysis

ng




Molecular genetic perspective

o
e
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Transforming school subjects into

erspective
Wat 1s echt de moeite persp S

waard om te onderwijzen? Deel 2

Een perspectiefgerichte benadering Schoolvalken in perspecticf

8 MNederlands - . . . . .. i 65
Fred Janssen, Hans Hulshof, Klaas van Veen Hans Hulshof & Anneke Warth
9 ModerneVreemde Talen . .. ... 89
Nivja de Jong, Esther de Vrind & Catherine van Beuningen
10 Griekse en Latinse taal encultvar . ... .. oo oo i e e 113
Marijne de Ferrante
11 Hlosofie . . ... . e 135
Dirk Qosthoek, Eva-Anne Le Coultre & Natascha Kienstra
12 Geschiedenis. . .. ... ... ... .. e 153
Albert Logienberg, Elise Storck & Bjorn Wansink
13 Aardrijkskunde . . .. 179
Mathijs Booden & Cathelijne de Busser
14 Algemene eCOMOIIE . . . . Lttt i e it et it e e et e et e e e 198
Ton van Haperen & Lans Bovenberg
15 BedrijfSecomomie ... ... ... .o 21
Jeffrey Bowwer & Mare Schauten
16 Maatschappijleer . ... .. . e e 222
Arthur Pormes, Hessel Niewwelink & Koen Schaap
17 Schetkunde. .. ... e e 235
lise Landa, Hanna Westbroek, Cris Bertona & Jacqueline van Muijlwijle-Koezen
18 Biologie . . .. . e 249
B o Fred Janssen & Michiel Dam
ABCRN Crsite g rijksuniversitei
ﬁf&% Leiden :Z/‘ / g ﬂ.lf..i,,,tl.n - 19 Natnurkunde . . L e e e 276
W -

Paul Logman & Hans van Bemmel

200 Wiskunde . . oL e e e e e e e e e e e 3
] Peer Kop, A san S & el Voo
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https://www.universiteitleiden.nl/onderzoek/onderzoeksoutput/iclon/wat-is-echt-de-moeite-waard-om-te-onderwijzen

What to teach (2)? Sec

uencing content

r.f 1|I1. g~
O . O/0 2 3 pra 1
D (O ) ( 4 ) —
—) R J / 239
n ,,.-'|r ;‘ “} ‘r
Atomistic sequencing Holistic sequencing % A4 2
74

- Decompose a complex whole - Progressive differentiation e
into pieces (expanding the perspective)
- Teach it piece-by-piece - Driven by
- Part-task practice interesting /relevant
problems (whole tasks)

Hinders meaning making and  Facilitates meaning making and Reigeluth, 2007;

problem solving well- and ill-structured problem Kirschner & Merrienboer, 2017
solving Janssen et al, 2019

ICLON, Leiden University Graduate School of Teaching



Complex question

Why legs not wheels?

ICLON, Interfacultair Centrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Evolutionary perspective
How to explain complex design in nature?

Darwin’s answer = cumulative selection

a) Region of photosensitive cells b) Depressedjfolded area allows

By gradual step-by-step transformations from simple
beginnings, sufficiently simple to have come into existence by chance. N laas
directed by nonrandom survival and reproduction sl A
el e e
chambe\ Retina
: , P ‘
Which functional item? o A A
Is there a continuous series of stages connecting ond Tarsd
Evolution by the current item to a state with no item at all? °
. e) Distinct lens develops f) Iris ar:jde xmrate
natural selection In which each stage can occur by heritable variation? o
In which each stage contributes better to reproductive success P O\ 7‘( 5 Y
in the ancestral environment than existing alternatives? ! — - 79 \ \

ICLON, Interfacultair Cepgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Stepwise expanding the perspective driven by complex questions providing the need or expansion

Which functional item? [RESA[IL[1E] !
-0

Is there a continuous series of stages connecting
the current item to a state with no item at all?

Darwin’s Finches

Evolution by
natural selection

In which each stage can occur by heritable variation?

In which each stage contributes better to reproductive success
in the ancestral environment than existing alternatives?

ICLON, Interfacultair Cepgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




| Mapplng questions for teambased learning on a biomedical perspective

Wat zijn de klachten/symptomen? Welke vormen zijn er? Hoe verloopt het ziektebeeld?

Is er verschil tussen man/ vrouw?
Hoe vaak komt het voor?

Is er verschil tussen leeftijdsgroep?

Team based learning 1
Is er verschil tussen mensens met bepaalde huidskleur? Huidkankerepidemie
— | het probleem

Hoe wordt pigment geproduceerd? Vraag 3

Hoe beschermt de huid tegen de zon?

Hoe worden de normale functies van de huid vervuld?
Huidkanker

Waarom zijn er huidskleur verschillen?
(epidemie)

Vraag 6

Hoe wordt vitamin D aangemaakt?

Wat gaat er mis?

Wat is de rol van anti-zonnebrand? Vraag 1
Psychosociaal?

Is een bruine tint gezond? Wat is de rol van zonnebank gebruik? Vraag 2
Hoe wordt huidkanker veroorzaakt?

Treden er genetische veranderingen op?—Hoe detecteer je dit?

Team based
Fysieke schade?— Wat gebeurt er in de cel? Zijn er opruimmechanismes? learning 2
—| Hoe wordt
Ziekte verwekkers? :
Vraag 7 Zijn er herstelmechanismes? huidkanker
veroorzaakt
Voedsel tekorten? Wat is de rol van Vitamine D?
Team based

‘' Vraag 4
Vraag 5 | learning3

Autoimmuun?
Hoe wordt Hoe detecteer je dit?
Hoe kan het den behandeld? .
o€ kan het worden behande huidkanker Erfelijkheid? Wat is onderliggend aan erfelijke huidkanker?
behandeld

Zijn er genetische testen?
Zijn er voorlooper stadia?

Team based learning 4

Hoe kan huidkanker worden
voorkomen

Hoe kan het worden voorkomen?

Is er in te zetten op preventie?
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Perspectives are essential domain specific tools for developing and
organising knowledge. What happens if they are skipped?

 Students lack an advance organiser for meaningful learning

 Students lack powerful thinking tools for well-structured and ill-structured problem solving
(both disciplinary and interdisciplinary)

 Students do not learn how to think like .....

ICLON, Interfacultair Cepgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Teaching and learning after Covid-19

Take-home message
Our most important choice is what we try to teach.

Organise and sequence content as one or multiple expanding
perspectives to facilitate well- and ill-structured problem solving.

Based on this robust backbone additional decisions about methods
and media can be made.
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Fred Janssen

- Master’s degree in Biology
- PhD ‘Learning biology by designing’
- ICLON, Leiden Graduate School for Teaching (since 1999)
- Biology teacher educator (until 2016)
Full professor of science education (since 2016)
Department head secondary education (since 2018)
Senior Comenius Fellow / Leiden Teachers’ Academy fellow
Scientific director ICLON (since 2022)
Focus of my own research program (13 PhD’s / 2 Post-docs)

An ecological approach to
student and teacher learning
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Interfacultair Centrum
voor Lerarenopleiding, Onderwijsonderzoek en Nascholing (ICLON)
100+ onderwijsexperts

Opleiden van academische | Professionaliseren en Onderzoek naar onderwijs
docenten wetenschapsoriéntatie

« 1°graads & 2¢ graads « Wetenschapsoriéntatie PO » 3 Hoogleraren
(meerdere trajecten) « Wetenschapsoriéntatie VO « 2UHD’s /5UD’s

* 330 studenten « VO-HO aansluiting * 45 lopende PhD projecten /

« Vakdidactici alfa, beta,  ONZ netwerk > 60 scholen 55 gerealiseerde dissertaties
gamma & i.s.m. de faculteiten » 240 wetenschappelijke publicaties /
onderwijskundigen » Docentprofessionalisering 102 professionele publicaties

* 18 schoolvakken (PO, VO, HO) (in de laatste 5 jaar)

« Samen opleiden met 9 » Structurele
opleidingsscholen waarbij samenwerkingsverbanden en
90% van alle VO scholen in publiceren met met 7 universiteiten
de regio Zuid Holland zijn uit de top 50
aangesloten « Nieuwe taak: coordinatie en

versterking HO onderzoek

» Goede universitaire, regionale, nationale en internationale verankering
» Opleiden, professionaliseren en onderzoek m.b.t. de gehele keten (po,vo, ho)
« Uitstekende beoordelingen van visitatiecommissies

. « Werken vanuit een gemeenschappelijke kennisbasis n



The 12 teaching-learning principles

ICLON
Knowledge
base

Collaborative
learning

Adaptive
Learning is promoted when

teaching support is tailored to what
a pupil or student needs...

Goal system-based Inclusive

Learning is promoted when pupils...

12 Teaching -
Learning
principles

Learning is promoted when it builds ~ Learning is promoted when the

For understanding
and supporting
student and teacher
agency development

productively on existing multiple needs of all learners are met and all

goals... learners are included...

Multiple perspective-
based

Learning is promoted when it is...

Learning is enhanced when it takes
place with (active) participation of
all involved, in a safe learning...
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Safe and participatory Sélf-regulated

Language awareness  Formative

Learning is enhanced when
attention is paid to both conceptual
and linguistic aspects of the...

Learning is enhanced when
evaluation is used to learn from it...

_— .
Modular

Learning is promoted when

Learning is enhanced when
researchable questions are asked for  teachers rearrange their existing

which data are collected to infer...

building blocks for educational...

Whole task-baéed

Learning is promoted when pupils Learning is promoted when subject

and students progressively self- matter is taught in the context of an

regulate their learning... authentic task...



