Perspective-based Inquiry Learning

Developing a practical and an effective
teaching repertoire
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Popper’s dream

| dreamt of one day founding a school in which young people could learn without
boredom, and would be stimulated to pose problems and discuss them; a school In
which no unwanted answers to unasked questions would have to be listened to; In

which one did not study for the sake of passing examinations

(Popper, 1973, p. 41)
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Positioning in relation to Healey’s framework

STUDENTS AS
PARTICIPANTS

EMPHASIS ON EMEHASIS ON

RESEARCH
RESEARCH
COMTENT PROCESSES

AND PROBLEMS

Problem Healey’s model
TEACHER-FOCUSED Separation content and process

STUDENTS AS AUDIENCE
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Toolbox for Perspective-based Inquiry Learning

STUDENTS AS
PARTICIPANTS

Toolbox for
Perspective- [RERRSEE
EMPHASIS ON
PECLIVE™ IEtre)
CONTENT based IanIry AND PROBLEMS

earning

TEACHER-FOCUSED
STUDENTS AS AUDIENCE
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100-year research tradition

How to bring students’ learning processes closer to

researchers’ practices?

Dewey (1916); Bruner (1962); Schwab (1963); for a recent downloadable review of reviews [70 pages]
—> Janssen et al (2016)

« Over 1.7 million scientific publications

* Over 150 reviews in the last 10 years (for science education alone)
* 5 Handbooks in the last 10 years (for science education alone)

« Recurrent “innovation” in primary, secondary and higher education
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Why is inquiry-based teaching important?

It promotes:

Motivation for learning

 Active learning

« Deep understanding and flexible use of knowledge

 Learning how to think like .... (learning a perspective: how to
create and critize knowledge in a domain?)

» Developing a multi-perspectival approach to complex problems

 Understanding the nature of inquiry
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Important but not practical

How to implement inquiry-based teaching with:

 Limited time and resources
(for design, enactment and reflection)

 Large groups of diverse students

* An overloaded curriculum (much to teach)
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Recurrent findings

 Effective approaches of inquiry-based teaching are often considered as
not practical

* Practical approaches of inquiry-based teaching are often not effective,
like:
* Incidental unguided discovery learning
» Cookbook inquiry

—> A need for tools to develop a practical and effective repertoire for
Inquiry based teaching
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Hints for a practical and generative solution

Incremental innovation by recombination and adaption of
existing building blocks

(see for the power of modularity in teaching Janssen et al, 2015)

ICLON, Interfacultair Cepgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing



http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMuw9p350scCFcgK2wodjmcLkw&url=http://www.caenencommunicatie.nl/blog/&ei=MxbkVYvLB8iV7AaOz62YCQ&psig=AFQjCNG_91DXscs4cQJyMLEVjfVmtlPiFg&ust=1441097606583324
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJah2JP60scCFQRH2wodjdgM6A&url=http://www.refdag.nl/achtergrond/techniek/periodiek_systeem_rangschikking_op_elementair_niveau_1_525772&ei=KhfkVZbkBYSO7QaNsbPADg&psig=AFQjCNFvDIDg8Ye6XKIKAPHv1vM422dOGA&ust=1441097860555964
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKnkia_60scCFQwH2wodMiQLeQ&url=http://www.korenaar.apeldoorn-onderwijs.nl/nieuw/informatie/schaken&ei=YxfkVemmIIyO7AayyKzIBw&psig=AFQjCNEQDq6YXiRHmM8xcvH6XrbnAjKhRw&ust=1441097954289748
http://perspex.com/case-studies/kewlox-furniture-range/

Inquiry + Regular Teaching = Inquiry Based Teaching

Building blocks of inquiry

Perspective(-s)

Complex Tentative Critical Test/
Question answer(-s) Discussion

Building blocks of regular teaching

_ Complex
Explanation _
Questions
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A practical toolkit for building a repertoire for
perspective-based inquiry learning

Three tools

 Laddering tool for explicating your current teaching approach
[part 1]

 Building block tool for converting regular teaching into multiple forms
of perspective-based inquiry learning
[part 2]

 Perspective tool explicating and teaching domain-specific ways of
thinking (perspectives)
[part 3]
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Part 1

Laddering tool for explicating current teaching approach
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Co-construction of goal system representations

Laddering method (Janssen, Westbroek, Doyle & Driel, 2013; Janssen,
Westbroek & Borko, submitted)

Select a representative lesson

=

What do you regularly do (lesson segments)?

Why do you do it that way, why is that important?

sl S

Evaluate what goes well (white boxes)/where you like to improve (grey boxes)
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Goal system Joyce

Why
important?

Students develop a sense of wonder

Students pass the test Classroom order

Students To motivate

know the theory students Every students

knows what to do

Present the Present the
research guestion method

Explain new theory

[ enjoy teaching

Students learn to ask
and answer questions about nature

Students learn how The practical can be

to do research completed within 50 minutes
with easily available materials
Students Student interpret the
collect data results using theory

> What do you regularly do?
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Part 2

Building block tool for converting regular teaching into multiple
forms of inquiry-based teaching
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Tool for converting regular teaching into inquiry based
teaching

Innovation by recombination with only five building blocks

WS Tentative Critical
| Questions RSN . Answer(s) Test/
Explanation vt Discussion
uestion
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Complex question first !

Criteria

« Understandable

* Creates a need to know
for what you like to
teach

Maarten van
Schaduwenivan Coen = =
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Converting regular to inquiry based teaching: some options

Complex

Question

Complex

Question

Complex
Question

Simple
Questions

Simple
Questions

Tentative

Answer(s) Explanation

Critical
Test/
Discussion

Tentative
Answer(s)
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Complex
Question

Critical
Test/
Discussion

Explanation




Many more options

In class 1 Before class 2 In class 2
(end)

Book and/or Online Critical

. . | ' Tentative Test/ ot Questions - 1 -
0mpIicx -- . . { 0mpIicx
P Explanation Answer(s) Discussion Ehp anation p

Question Question

Adaptive support by e
omission —p . Test/
? Tentative ulll] 75 g Ui | 4 S]mpl? . )
lanat Answer(s) Pus i > Questions Discussion
Explanation - RNl s
Question 83‘:;?};’:
Students can Adaptive support by omission
choose or develop Consider everything you normally do as support for students to
a complex answer the complex question and provide this support only if
question needed.
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Overview of options with the five building blocks

Nature of the
complex questions

Relation lecture,
seminar, practicals

Emphasis

One
perspectives

Scope of complex One
guestions class
How many complex RO
guestions?

Who designs the Teacher
complex guestions

Separate

Adaptive support None

Understanding and
application of
knowledge

Two
perspectives

Multiple
classes

Multiple
Teacher and student

Lecture and seminar
integrated

Few learning routes

+ Analyzing,
evaluating and
creating knowledge
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Multiple
perspectives

Whole course
Personalized
Student

Lectures, seminar
practicals integrated

Personalized
learning routes

+ Critical use of
perspective(s)




Part 3

Perspective tool for explicating and teaching domain-specific
ways of thinking (perspectives)
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Knowledge (growth) is perspectival

exemplified by the blind men and the elephant (poem from John Godfrey Saxe)

It was six men of Indostan

To leaming much inclined,

Who went to see the Elephant
(Though all of them were blind),
I'hat each by observation

Might satisfy his mind.

The First approached the Elephant,
And happening to fall

Agamst his broad and sturdy side,
At once began to bawl:

“God bless me! but the Elephant

Is very hike a wall!™

The Second, feeling of the tusk,
Cried, “Ho! what have we here

To me “us mighty clear
This wonder of an Elephant
Is very like a spear!™

The Third approached the animal,
And happening to take

I'hus boldly up and spake:
“I see,” quoth he, “the Elephant
Is very like a snake!™

So very round and smooth and sharp?

The squirming trunk within his hands,
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The Fourth reached out an cager hand,
And felt about the knee.

“What most this wondrous beast is like
Is mighty plain,” quoth he;

*Tis clear enough the Elephant

Is very like a tree!™

Fhe Fifth, who chanced to touch the car,
Said: "E’en the blindest man

Can tell what this resembles most;

Deny the fact who can

This marvel of an Elephant

Is very like a fan!™

The Sixth no sooner had begun
About the beast to grope,

Than, seizing on the swinging tail
That fell within his scope,

“1 see,” quoth he, “the Elephant
Is very like a rope!™

And so these men of Indostan

Disputed loud and long,

Each in his own opinion

Exceeding stifT and strong,

Though each was partly in the right,
srean the wrone!




Which substance(s)? 5

./ Which properties?
i a 0

| PARTICLES 'f.}' Which type ofpariles?

'-.,le:'erSDecti'.re;;\. Which forces exist between the partcles? _
/ A

N

"\ . How dothe particles move? 5

"\\_ How are the particles organized? 5

Organ donation.
What are interest groups (affected parties) The gift of life.

relevant to the issue in question?

What are possible courses of action?

Ethics On wellbeing?

of action on all interest groups On fairness?

involved?

What is the impact of a course %

~_ On autonomy?

For many many more examples of perspectives for multiple subjects ranging from
mathematics, to history, to linquistics see free download Janssen et al, 2018
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Perspectives scaffold and organize knowledge growth in a domain
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Evolutionary perspective as a tool for thinking

Again: Why legs not wheels?

[Use the evolutionary perspective below.

Try to come up with a least three different
arguments]

Which functional item?

Is there a continuous series of stages connecting
Evolution by the current item to a state with no item at all?
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?
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Stepwise expanding the perspective driven by complex questions providing the
need or expansion

Which functional item? ESIAO[VIAR

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?

e
In which each stage contributes better to reproductive success
in the ancestral environment than existing alternatives?
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Current function(-)s?
Which functional item? 0

A\_ Historical function(-s)? o

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

Structural genes?

Change in time? (heterochrony) o

Evolution by _ Genetic? Change in amount? (heterometry)
natural selection Regulatory genes? 1
In which each stage can occur by heritable variation? ‘t Change in location? (heterotopy) o

Change in kind? (heterotypy) o

Epigenetic?

Ecological?

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

Reproductive success of relatives?
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Perspectives are essential domain specific tools for thinking and provide
coherence. What happens if they are skipped?

* Fragmentation
« Students lack powerful thinking tools to develop knowledge
« Students do not learn how to think like .....
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Perspectives as branching trees

pure subsfancs

Which substance(s)? m e
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. hargness
Abstract schema underlying ; [ conducsivity
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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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Oveerew of her course

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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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

o\

Taal mentaal 1: van zinsontleder naar taalkundig onderzoeker

Taalkundig perspectief Grote vraag als startpunt voor elk hoofdstuk/college

Bouwstenen (8 niveaus)

* Hoofdstuk 1: Het Nederlands als cognitief systeem
7in - zinsdeel - woordgroep — woord — morfeem — syllabe - foneem - foneemkenmerk
510 y Vraag: Welke vragen kun je stellen over taal?

Voor elke bouwsteen: * Hoofdstuk 2: Bouwstenen van het Nederlands

Welke eigenschappen? Wat is de interne structuur? Wat is de externe distributie? Vraag: Deel de volgende zin [...] op in steeds kleinere onderdelen.

Welke combinatorische regels? Merge? Hiérachie? Recursie? Lineaire ordening? Gewicht?

' . . o * Hoofdstuk 3: Een Nederlandse zin bouwen
Semantische en syntactische selectie? Sonoriteit?

Vraag: Bouw met de bouwstenen uit hoofdstuk 2 een zin. Kan je de bouwstenen

Rol van betekenis? Betekenisdragend? Betekenisonderscheidend? ook rijgen i.p.v. Mergen?
Compositioneel?
Diagnostiek? Permutatie - Weglating — Vervanging - Integriteit - » Hoofdstuk 4: De ruggengraat van de Nederlandse zin

Hiérarchietesten (c-commandeerrelaties) Vraag: Waarmee begint het bouwen van een zin? Waarom?
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Ldaar BS5el
WVak Moleculaire Genetica 5 EC
Periode Blok 1 - Seprember—-Oktober

-l::u-urdhau 151 ko OFfringa

Hiztorisch overzicht

celoylous en stadiz van mitcse

term: chromosoom, centrameer, telomeer, chromatide
asequels voorplanting

sexusle voorplanting, levensoucli [kart)

meiose, stadia, cross ower, genstische variate

Mendel versus Darwin

Monohubride kruizing: Wetten van Mendel

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

Oi-. polubwbride kiuising: Mendel wetten

orvolledige dominantielhaplo-insufficiency
Co-dominantie, conditionsle allslen. pleictropie
Epistasie, kw antitatieve genen

Stamboomanaluse bij de mens

Historie: chromosoom theorie van overaming
Genetische notatie

Morgan: geslachtsgekoppelde sigenschappen fruitulieg
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

Docenten moleculaire genetica

4 studieonderdelen in de bachelor)

&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, polucitronisch FNA [loperan]

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

Lac?: alfa—complementatie,

Euk.: enhancer, wanscriptiefactoren, mediatorcomples:
‘Weelselspeciishs expressis door TFs

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

Epigenstic alimpdirting (ko met als vosbesld histon acetulering en D& methy
Splicinglalternatiews sphcing.

i itvouwing. eivitafbeaak: proteazoom

=i itaktivitsin modificatiellocalizatie

wildmypeimutant, reversielrevertant

verlies-twirst-van—functi=

puntmutaties: ransitieltranswersie, missense, sil, nonsense
inzertie, deletie,

Dorzaak mutaties: replicatie: slippen-- eerdsr tautomerne
deaminatis lgemethulesrde Chotspot], transpositie: retro en DMNG ransposons
Chromosoommutaties

Mutagerns: baseanalogen, EMS, sthidiumbromide

Sarsling

OMA schadeherstel BER, NER, mismatch rep s, recombinatie
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 clone: hybridisatie/PCE (uiteg techriek)

Termen: Southemiflorhe nWestern

Distects van e=n SMP (kootheen RFLPISowmkhenl, numet PCR
DOkA fingerprinting met PCR: microsatebzten

FhlA enpressie: RMNE gel --» RT-PLR, in situ hybridisatie,
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
Therapsutisoh kloren: [phaipoterts) stamosllen,
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pErmingl rensierss PCR

DHA bibliotheek Tuiveren PCR fragment
cOMA syrihese ligeren

phage lambda plazmide isolatie
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Hick ransiation

Polymiuscl sotides ioinase
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RFLP
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Single-stranded DMA synthesis
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DHA sequencing |dedeony)
Transcription vectors
Site-directed mutagenesis
DHA ligazian
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supencailed

lajourrmal
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TEnE e
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L
(]
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EFR: GOLGhvesicles
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Copll #n Rabs
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Filda poceszing
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shrematine structuur HATHDAC
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regulatie van enzyme productie in Aspergillus
EAZYTE HEleoik

B anFECiptng Facron

wansorpte fectos bindingsplaats
so-regulstie

pimaine en secyundaine metaboliben
silrosnEuul produsctis

peniciling productis
serkingsmechanism pendciling

aPCR Buctum sensing
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veast Two-hyorid antimicrobeal peptides
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o Sinak Pl vaen " deletionfoverespression
Paeul van Aathur Ram, Vera van Noort, Young Choi
College werkoollege
Gencenic architeciure Yeast Metabodic patFraays in yeast
GaneCeTics Transcriptomics yeast

Tranderiplomic

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 modeh

MRS 5pec data analysis
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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,
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Recombinant DNA Agarose gelelectrofornese
pErmingl rensierss PCR
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cOMA syrihese ligeren
phage lambda plazmide isolatie
ecamiden E coli tranaformatie
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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
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Molecular genetic perspective

o
e
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Harald van Mill & Frans Rodenburg FWN

Perspectives for building portfolios
« Mathematical (basic) perspective
 Statistical perspective

 [Ethical perspective
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How to explicate a perspective?

If multiple teachers are assigned to a course the procedure below can be
used to develop a coordinated team perspective or set of perspectives

Step 1. List all concepts / insights that you
like to teach

For instance if you teach immunology.

adaptive immune system; B-cells; T-cells; complement; phagocyt; clonal
selection, skin et cetera

ICLON, Interfacultair Cepgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Step 2: Organize concepts in groups
(preferably in a hierarchy)

Immune system

I

'

Acquired

l

'

T-cell immunity
(cell-mediated immunity)

'

Whole T-cells
released into:

I
Suppressor Helper Cytotoxic
T-cells T-cells T-cells

| |
y

Death of the body’s cells
that are infected with a
virus or otherwise
damaged

'

B-cell immunity
(humoral immunity)

'

Antigen exposure

'

Lymphoblasts
|
' '

Plasma cells Clonal B-cells

' '

Antibodies Memory B-cells

'

Complement
cascade

'

Classical

'

Innate
|

'

Bloodbourne
|

'

Complement
cascade

'

'

Phagocytes

'

1. Neutrophils

Alternative
pathway 2. Macrophages
3. Basophils
4. Eosinophils
[ *  5.Natural killer cells

Death of dangerous
organisms

pathway

‘ Direct killing
’ of bacteria

'

Physical barriers

l

1.Skin

2. Mucous membranes

3. Saliva

4. Flushing action of
urine and tears

5. Stomach acid

Stops infection

before it enters
the body

ICLON, Interfacultair Cemptrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Step 3: Formulate related questions and organize them in a question
agenda

Skin tissue
How to prevent pathogens

Mucous membranes
from entering the body? HEOUs membranes

How to render a stable relatively small L
repertoire of pathogens harmless? E—

(innate response) ) __Complement
g How to render invaded

\ pathogens harmless? _;-M
Within cells? _ Cytotoxic T-cells

I ~ (cellular response)
T Where ar pathogens located? e

L

7~ How to render pathogens harmless? | Outside cells? _ Bcells
l\_‘ (immunology) './__. | (humoral response) y
—_— \ | How to generate a specific ~__ Gene rearrangement
\ How to render a variable (unpredictable) | _ recognition repertoire? )
large repertoire of pathogens harmless? |/
98 on ’ ¢ | How to discriminate between __T-helper cells

\_ (adaptive response)
- _self and non self?

How to increase the changes that an _Clonal selection
antigen will meet the approriate

Concentrate cells
\_ recognition structures? in lymph nodes
| ™ .

|  How to couple recognition to
\_ approriate effector responses?

ICLON, Interfacultair Cemgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




Partial course overview (1,2,3 and 4 are numbers of lectures)

’ How to render pathogens harmless?
K (immunology)

(innate response)

o, ~

Skin tissue
How to prevent pathogens

How to render a stable relatively small
repertoire of pathogens harmless?

How to render a variable (unpredictable) |

\ large repertoire of pathogens harmless? |/
\_ (adaptive response) /

i
l

Complex question A
Complex question B

Complex question C
Complex question D

.

M s memb s
from entering the body? | ———ous MEMBIENES

Complement
How to render invaded

pathogens harmless? _Fagocytes

Within cells? Cytotoxic T-cells

(cellular response)

B-cells
How to generate a specific

__recognition repertoire? y
T-helper cells

How to discriminate between
self and non self?

Where ar pathogens located?
Qutside cells?
{humoral response)

Gene rearrangement

How to increase the changes that an _ Clonal selection

antigen will meet the approriate
recognition structures?

Concentrate cells

2 __in lymph nodes I

How to couple recognition to
\_ approriate effector responses?

ICLON, Interfacultair Ceqgrum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




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

Interfacultair Centaum voor Lerarenopleiding, Onderwijsontwikkeling en Nascholing




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 ﬂ



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...

Universiteit Leiden. Bij ons leer je de wereld kennen

-‘ q;xrry—based

..."l | 7. e _-\( ; i

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...
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