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Plan for dagen

« Bl1 litt kjent
 Generelt om KI

* Personvern, sprakmodeller, hallusinering
* KI og leering
» Instruksutforming og ferinstrukser
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Hvem er dere?

Undervisningsfag

Navnet ditt

Favorittmolekyl/ Favorittsted a veere
-likning/-kode/-art etc.
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Diskusjon: hva er deres
erfaringer med KI?

Og hva kan dere om KI?
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Hva er kunstig
intelligens?

Artificial Intelligence

Machine learning

] . Deep learnin
* Maskiner utferer oppgaver som vanligvis AR

krever menneskelig intelligens. |
» Systemer laerer monstre fra data. Generative Al

* Generativ KI lager nytt innhold basert pa
disse monstrene.
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Nevrale nettverk

Artificial Neural Network
(ANN)
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Ulike generative KI-
verktoy D DALLE Bilder —

L) stabile Diffu "

ChatGPT | Gemini |

Sprékmodeller* Claud Oll« . P _b
= Otter.ai — 1ranscribe
“ Copilot | @' deepseek| aude |

Transkribering

,1-) HeyGen @ Sora
= ¥ Video N

o Agenter

NotebookLM

= codium’ k keenious € Elicit

: . Consensus ‘ |
Koding Musikk Forskning

M udio aPuperpul |

) UiO ¢ Det matematisk-naturvitenskapelige fakultet
@ KURT — Kompetansesenter for Undervisning i Realfag og Teknologi




Hvordan virker KI?

GenAl teachable machine
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Sprakmodeller

* Trent pa tekst - forstar og genererer sprak

* Beregner sannsynligheten for hvilke ord/setninger som
passer en gitt kontekst

e Stokastisitet 2 Kreativitet
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Kunstig intelligens

Plattform: Teknisk mij
Maskiner som utforer oppgaver som krever menneskelig intelligens. SR M

som kjorer programuvare eller
KI-modeller

F.eks:

: : * ChatGPT.com
Masklnlaerlng: Datamaskiner som leerer fra data uten @ veere eksplisitt programmert. * Claude.com

* ndla-ki.no/prateroboter

Ekspertsystemer: KI som imiterer en menneskelig ekspert pa et smalt felt.

Regresjon: Eksempel pa maskinlering som ikke er dyp leering.

Dyp laering: Maskinlering som utfores med Nevrale nettverk.
Lagrer data pa

Generativ KI: k7som skaper nytt innhold, som tekst og bilder.

Sprékmodeller: Kl trent til @ forsta og generere sprak. Spesifikhe modeller:

GPT-5 Servere: Kraftige
Bruksbegreper: Utviklere: GPT-4o0 (bra) datamaskiner som leverer
e Instruks « OpenAl GPT-40-mini (billig) data over et nettverk

* Instruksutforming * Google ggfnifl 5)

 For-(pre-)instruks  + Meta Llama 3 -
AIlthI‘OpiC Claude 4 lokasjon (og

eier)
begrenser

Datalagring: Huilke typer data
som kan lagres

Gronne?
N
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En mikro-sprakmodell

Arbeidsark
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Hallusinering

Prov a fa KI til a hallusinere.

@9 UiO ¢ Det matematisk-naturvitenskapelige fakultet
“ws® KURT — Kompetansesenter for Undervisning 1 Realfag og Teknologi



Plattformer og sprakmodeller

Plattformer «kjorer» sprakmodeller

Plattformer Sprakmodeller
F.eks. F.eks.

« Chat.openai.com: ChatGPT * GPT5

« NDLASs prateroboter ©od

* Osloskolen KI * 04-min

« GPT UiO  Deepseek R1

* Chat.deepsek.com  Claude Sonnet 3.5

 (Claude.com

@9 UiO ¢ Det matematisk-naturvitenskapelige fakultet
s  KURT — Kompetansesenter for Undervisning i Realfag og Teknologi



* (Chat.openai.com

e (Claude.com
Hvor sendes Server
dataen? i USA?

Plattformen

Din data
(Det du skriver) Lagres dataen her?

v

GDPR- « GPT Ui0O

godkjent
server i
Europa?
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Datalagring

) UiO ¢ Det matematisk-naturvitenskapelige fakultet
“w® KURT — Kompetansesenter for Undervisning i Realfag og Teknologi




Nar kan du bruke hva?

 ChatGPT.com og alle de andre
nettjenestene: Bare gronn data

» Skole-KI-plattform: Typisk gronn
og gul data.
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Diskusjon

* For hver farge (gronn, gul, red
og sort) gi ett eksempler pa
data som kategoriseres med den
fargen.

* Dersom du ser en kollega laste
inn gule eller rode data 1

ChatGPT.com, hva gjer du da?
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Hva veit vi om laering?
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Hvordan funker leering?

Innkoding/\

Oppmerksomhet

Arbeidsminne Langtidsminne

Input (stimuli) Sanseminne

‘ Gjenhenting

Glemme
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Retrieval Practice Consistently Benefits
Student Learning: a Systematic Review of Applied
Research in Schools and Classrooms
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Abstract

Given the growing interest in retrigval practice among educators, it is valushle @ know
when retrieval practice does and does not improve student leaming—pariculary for
educators who have limited classroom time and respurces. In thiz litersture review, we
developed a narmow operationsl definition for “classroom ressarch™ compared to previous
reviews of the lierahre. We screened nearly 2000 abstrack and systematically coded 50
experiments to establish a clearer picture of benefits from retrieval practios in real workd
educational settings. Our review yiglded 49 effect sizes and a wtal n = 5374, the majority
of which { §57%) revealed medium or large bene fits from retrieval practice. We found that
retrigval practice improved leaming for a variety of education levels, content areas,
experimental designs, final test delays, retrieval and final test format, and timing of
retrieval practice and feedback; however, only 6% of experiments were condicid in non-
WEIRD couniries. Based on our review of the literature, we make eightrecommendations
for future resesrch and provide educatrs with a better understanding of the mobust
benefits of retrieval practice across a range of school and classroom settings

Keywords Farieval practice - Lesming - C lasaroom - Schools - Applied resesnch - Testing effect

As maesrchers have demonstrated for more than & century, Biteval pectice—ihe sct of recalling
prevdiously lesmed information—improves long-term lesming snd memory. For example, smply
retdeving & tdvia fsete.g., what was the name of the ship of Charles Dirwin s Eamous voyage?)
helps students remenber this fact betier than if they simply re-read it multiple times."

In a landmerk study on retdeval practice by Roediger and Karpicke (2006b), college
students read brief’ pasages (eg shout sea otters, the solar system, etc) and either engaged
in re-reading the pesssges or retrieval practice (Le., free recallby writing down everything they

"The name af dhe ship of Charkes Turain's fimoss woyage is the Beagle.

(=] Pooja K. Agarwal
pazarwal @ berides sdu
Exiended author imbrmation avadlahle on e last page of the astide
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SHORTPAPER - 5000 WORDS OR LESS WILEY
The learning benefits of teaching: A retrieval practice
hypothesis

Aloysius Wei Lun Koh | Sze Chi Lee | Stephen Wee Hun Lim

s | Ry

E— Teaching educationsl mateias to othess enhances the teacher's own learring of those
Camssponsacs 1o-be-taught materiabs, although the underlying mechanisims renain Largshy unknown.

Staphen Wes Hun Lim, FRD, Deparimert of

Popchlogy, Facaity of A & Sadd Saes, Hese, we show that the leaming-by-teaching benefit is possibly a retrieval benefit.
Naicnal Unierity of Shyaposs. Blodk. £64, Leamers (a) sohved arithmetic problems (Le_, they neither taught nor retrieved: contral

Level2, 9 Ats Lk, Singapors 117570

Email pry g sty groupl. (b) taught without relying on teaching notes fle., they had to retrieve the

materials while teaching: teaching groupl. () taught with teaching notes (Le., they

Funding infomaton &d nat
Naicndl Unisamity of Sigapore Facsty of
Rt and Social Sciences Heads and

without [TARP]

group). of id) retrieved (Le., they did not teach but only practised retrieving: retrieval

Rasaareh Suppert Stheme, Grant/Auard practice group). In a final comprehension test 1 week Later, leamers in the teaching
o n00150-133 group, 2 did practice group, leamers in the TnRP
and control groups. Retrieval practice possbly causes the learring berefits of
teaching.
KEVWORDS
e the testing
effed

1 | INTRODUCTION

The very act of aching educational materiak 0 cthers has besn
almerved to erhace the teacher’s awn leaming of thase materials

ctal (2014 Exqeiment 2) tasked particpants to study a tect an sylo-
gstic reasoring protlems Flowing #rat, pstiarts were randomy
msgnedto in which they

explained the extin writing. or expained via a video. Partidpants who

(e §- Galbraith & 201 e, Dl L
Heilis, & van Gag, 2016 Rexcme & CH. 2007, 2003). This s ko
= e ing) The leaming by

ing literature & damirated by stucdies. e xmining the learming benefits
i the context of poer tutoring (aee Fiorella & Mayer, 2013 fora dis-
aumsonl. A metranalysis of educationd outcames fram 65 ndeper
dent evalustions of schaol tutasing programmes (Coben, Kulk, &
Kuiik, 1982) revealed that pess tulnes themachves gained a betier
understareing f the subject matter that they taught dring the futo-
ik, The view is that pe. ¥ beaching

rienes 2 a et of refledive knowledge building via nieracive
procemes of knowledge construction while teaching sameme s
(Rascos & CH. 2007, 2008). Furhermare, studies (Forcla & Mayer,
2013, 2014) have shown that the at of teaching led to sigrificnty

g i wledge—as cvmpaned wit i

b teach bt without achually teaching. For nstance, Hoogmrheide

didthese wha wrote dhaut ar smply restucdied the matesials.
Within the teaching proces, a considerable amount of time and

effart is devated to retrieving the material squinsd during bhing

preparation. There are. herefare. pounds an which o speculate

whether the learming benefits ohserved in fie stndand leaming-fy-
N N o retr N

In atherwards. it may

during e teaching process that erhances leaming. The benefits of
retrieval practice (ao known 2 the testiy effct; Rosdger &
Karpicke, 2004b) on lesming are well established :d documented in
theliterature feg. Agarwal Karpicke, Kang, Rosdiger, & McDermott,
2008; Butler & Roediger, 2007: Chan & McDermatt, 2007: Kang.
M ermett, & Roediger, 2007; McDarisel, Howard, & Bnstein, 200%
sen, s, Karpicke & Gamald, 2012, for a comprebensive reviewl In
the standard retrieva-based learming paradign. keamers sithes studied

A Cogrit Paychol. 201832401410,

scbe Wiley & Sces Lt | 401
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The science of effective learning
with spacing and retrieval practice

practice. W focus an how th nh,

Shana K. Carpenter)'=, Steven C. Pan{? and Andrew C. Butler-7+

Abstract | Research.an the psychologyaf leaming has highlighted straightiorward ways of

enhancing le aming. However, effective leaming strategies are undenusedbyleamers Inthis

Review, we discuss key research findingson two specific leaming strategies: spacing and retrieval
rossthe

cele aming

lifespan, with an emphasison march \n appllededuntlnmlmd ngs. We akso discus keyfind-
nd

ings from researchon
The undenuse of effective leami i

monitor and regulate their own leaming.

Effective learning skills are critical for navigating an
increasingly complex world. Rapid advancas in techno-
logy mnenpmmm access large amounts of nfor-
mation quickly. Although this transition has brought
advantages in the form of faster and easter commumn1-
cation, 8t
learn amidst a myriad of options for access o and us
ofinformation.

lation oftheir own leaming.

by learne rs could stem from false beliefs about
learning, lack of awareness ofeffective learning strategies or the counter-intuitive nature of these
strategies. Findingsin le ame r metacognition highlight the need toimprove learners' subjective
mental modelsof how toleam effectively Oversll the research discussedin this Review has
important implications for the increasingly common situations inwhich learnersmust effectively

10 part because of false beliefs about learning and the
Counter-imtutttve nature of the tachniques.

In this Review, we discuss key research findings from
the psychology of lezming. We begin with an overview
of how learning s typically measured. We then discisss
spactng and retrieval practice, twa strategies that pro-
duce effective learning. We focus on these strategies
because ofthe long-standing eserch siowcasng therr

nene(al applicabil-

flexihilsty and more
studentled dectsions A 2018 survey reported that the
majority of US undergraduate and graduste students
‘have taken at least one online course!, and the popular-
ity of massive open online courses 15 ever Increasing™.

cmpmdmmmdnmmemmmmdxs-

these anline approaches 1valve
more remdom for earmers o dectds bow and when

ﬂuma.l.m“ Naxt, we discuss
kqnnmpmmm.dmmewm — how
learners monttor and make decistons shout thelr own
learning — focusing an ways In which metacognition
‘can break down and how to lmprove It Finally, we pro-

concerning

the adoption of effective learning strategses, Improving
‘awareness of these sirategles, and the knowledge and

to engage In learning, s well as greater

fir learmers to keep themselves om track, monitor thetr
‘progress and remesdiate their learning when necessary.

This new educational landscape raises Important
questions about the best ways to lzarn Information and
‘how to know when one has learned something effec-
tively. More than 100 years of sclentific research on
the psychology of lezrning have been devoted to these
questions. This research has revealed some straight-
forward techniques that enhance learning. 1n particu-
lar, spacing of learning oppartunities across time and
Incorparating active retrieval of the materl are both
effective in boosting learning across vanous domains.
However, these techmgques are by learners,

to tncreasingly
tolearning.

Measuring kearning
Successfil learning requires butlding factusl knowlsdge
5 well 55 an understanding of how that knowlsdge can
be integrated, utilized and applied In new situations.
n&mmjirrl:m.{hnssmlmﬂpm 15 neaded to butld
2decper

iﬂ\'medmmugudlpplmlﬁu“. Although mem-

ory for facts and concapts can be developed in the early
‘stages of learning, a more comprehensive perspective

that permits deep can be slower to

38 [SEFTEMEER 2022 |VOLUME ©
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Retrieval Practice in Classroom
Settings: A Review of Applied
Research

Bruna Fernanda Tolentino Morsiva, Tatiana Salazar Silva Finto,
Daniela Siqueira Vielso Starfing and Anténio Jaeger*

Departmont af Prychabgy Linkorsktacts Rk do Mias Goras, Sals Hortmnks, S

Tests have been vastly used for the assessment of leaming in educational contexds.
Racenlly, howaver, a growing body of ressarch has shown that the practica of
remambering previousty studied informaticn {i.e., retrieval practics) is more advantageous:
for long-term retention than restudying that sama information; a phenomenon often
termed “iesting effect.” The question remains. however, whether such practice can
be useful to improve leaming in actual educational contexds, and whether in these
contesds speciic types of tests are particularly beneficial. We addressed thesa issues
by reviewing studies that investigated the use of retrieval practice as a leaming strategy
n actual educational contexts. The studies reviewed here adopied from frea-recall to
multiple-choice tests, and involved from elementary school children to medical school
students. Iin ganeral, their resulis ana favorabla to the use of refrieval practice in classoom
settings, regardiess of whether feedback & provided or not. Importanily, however,
the majority of the reviewed studies compared refrieval practice to repeated study or
1o “no-activity.” The results of the studies comparing refrieval practice to afternative
control conditions were less conclusive, and a subsat of them found no advantage
for tests. Thess findings raisa the questicn whather retrieval practice is mora beneficial
than altarnative leaming strategies, especially leaming strategies and activities aready
adopted in classroom seffings (a.0. cu'm)tmwpng] Mmmhm
practico emerges asa promising strategy fo improve ments,
mnmmhmmhﬂmsmmmmmﬂwmsm
benaficial as alternative leaming activities frequently adopted in classroom sattings.

classroom

INTRODUCTION

In educstions] setfings, tests are widely wsed to assess leaming. A growing body of research,
‘however, has shown that beyond an amessment tool, tests can also be an effective method to
increase long-term retention of studied materials (Bjork, 1988; Roediger and Karpicke, 20062;
Karpicke and Roediger, 2008, Karpicke, 2012; Eisenkraemer et al, 2013). Studies nvestigating
the effects of tests in labaratory settings typically involve the comparison between conditions in
which participants take low-stzkes tests on previously studied materials (ie., practice the retrieval
of the studied information), to conditions in which participants restudy the previously studied
‘materials. Typically, practicing retrieval yields significantly greater long-term retention of the

Fronters in EdLcation | www.onticnn.rg

1 Februsry 2010 | Vouma 4 | Aricks &

I REPORTS

The Critical Importance
of Retrieval for Learning

Jettrey D. Karpicke™ and Henry L Roediger 117

Leaming s often considered compiete when & student can produce the comect answer to &
questan. In our research, students in ane condition leamed foreign langusge orsbulary words in
the standard paradigm of repesied stidydest wials. In hree ather canditions, ance s student had
correctly produced the vocshulsry ilem, it was repestedly studied but drapped from further testing,
repeatedly tesied but drapped from fusther study, or dropped from bath study and test. Repesied
studying after learning had no effect on delayed recall, but repeated uunq praduced a |nge

jpositive effedt. in addition, students’ predictions of their

period, then testing tham on it in a ket period,
then presenting it again, iesting on it agein,and 50
. The dropund kasrming condiiors. of fhe presant
experiment diffred fom fhe sandard leaming
anditin in i, once m iem was
mcalled ance an a e, it was either (i) dropped.
o sindy periods bul still esial in one con
ditim, (i) dropped from test penock bt sl re-
peatally studied in 2 swond conditon, or (i)
dropper altogefier from boh study and et pe
sioeks in a rind condition (Table 1).
Surprisingly, stnderd leaming condifion
nd dropoe conditions have sedom been com-
pused in memory sscanch, deries fhar ariticd

actusl performance. The msuits demonstrate the crifical role of retrieval prm:e in muwdmg
learning and show hat even university students seem unaware of this fact

‘ver since the pinesting wosk of Ebbinghas
(I, scemtiss huve genenlly stfied hu

'mm lesming and memDry by pRenting
penple with infrmaion o be lamed in a sty
period. and sesting them on # in a tet period ©
s6e what they retxined. When fhis procstus oc-
s over many wrisk, @ exponential learming
airve & produce. The sandand asmumption in
mearly all resarch is that leaming oo while
pecple study and encode material. Thesfors, ad-
dibaml sty houkd incease leaming Retriev-
ing information on = test, haweves, is sometime
ma—d.-uvaymdmu-_.
s the learning that accurmed during study but
doss not by iself produce leaming. Over the
years, reseaschers have cocionally agued Sut
Immming cm accar dering testing (2-6). However,

memory, concerming e reation between the
speed with which something s leamal mnd the
mie a which it i forgoten. & spea of leaming
melaied with long-emm remntion, and if s, &
e comelation positive (processes that promme
fast lewmning ako skow forgetfing and pomnie
goad wention) ar negative (quick lasrming may
e mpetical md produce o Ergetimg) 7 By
msearch led o the conclusion that quick learn-
ing reduced fhe raie of brgeing and improved
longerm retentin {7}, but laer crtics anued
fhat, when Eigetting & amesed more pperly
fun in the exly stubes, mo diffesnces et be-
tween fmgetting raes o fast and sow

nditions (%, 0. By ay accound, condifins i
exhibit auivalent Jeam ng curves shoukd produce

e
lenrming anel et desting seprescns 2 ncwral event

yuivalent reention afler a delay (%),

hat memly mesmes leming il permeste con-
temparary memory reearch & well @ -
poraty alucational pmctice, where tests ax abo
v dered purcly 23 amesamants of knowled =,

Oor goal in dhe prsent rescarch was fo ex-
amine e ngsimding ssmpions gl
ing e cffecs of rpeated shulying and repesied
teting o leaming. Specifically, ance inbama.
i wlb:mﬂdiwnn-mry,vd--e‘l(

nd repesied testing to Jeaming by wmparing 2
i : ;

e, The stndard method of measmming learning,
wed since Ebbinghms's saarch (1), imvolves
presenting suliects with inbaration n a sudy

learming and their pc-
tical inportnes 1o studenss (in wsing flash cands
and ofer sady mefhock). Dropoud. cmdiions
were criginally developed. 1o remedy methodo-
ot arise

in the stncha] Jewming condition (1) but they
am akso be sl 0 eamine de efict of 1=
pested practios in its own right, 2 we did in the
present. experiment. | lerning hppens exciu
ively daring sty periodk and if e are newirl
msemmerts, fhen additiom] sudy trisk should
Thave 2 dnong pesitive efibct an leaming, wheres:
additional test trink should produce no effedt
Fusthes, if repester] study o et practios afler an
item has heen lmmed does indeed henefit kng.
e redertion, fhis would @niradict the conven.
il wisehorn that sédens should deop matesial
#hat they have leamed from further pracice in
arder b0 feus dheir efiort on material they have
ot yet Jesmel. Dippring leamed Facks mary crade
the same Jong e miention 23 occurs in sk
cand conditions. bus in 2 shorier amound of fime
e it may amprove leaming by allowing st
denis i i on s dhey harve not yet recalled.
This srmiegy s implicily endorsed by cmiem-
porasy dhearics of study-tme dllocation {11, 1)
mnd is explicily encouraged in many poplar
sudy guides (13}

Table 1. Conditions wsed in the experiment, average number of trisks within eadh study or test
pemi and total number of wisls in the learming phase in each condlition. 5, indicates that anly

diinthe

effects of mpeaied ng (dearing sty
or repeated vl (doring o £iak) on e
g ad kngdem reention, awemal dier a

eriod were studied in the current study period. Ty

chulary
ndicas ot anly pairs nat meslled in the prvious st period were tesied in the cument test
Students in all conditians performed & 305 distacker task that inwabred verifying multi-

plication prablems sfter each study period.

wedk delay? A second prupoe of this mscaxch

was i examine students” ssessnents of their Study (5) or test (T) period and mumber of trisk per period Total
own leaming. Afer leaming 2 set of mamik  Condition inbir
under mpesied siuly or repester it condiions, 1 2 3 4 5 & 7 B o s
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Comparison of Rewatching Class Recordings versus Retrieval Practice as
Post-Lecture Learning Strategies
Shannon Palmer, BS,* Youn Chu, BS,* Adam M. Persky, PhD**

*University of North Carolina at Chapel Hill, Eshelman School of Pharmacy, Chapel Hill, North Carolina
* Associate Editor, American Jounal of Pharmaceutical Education, Artington, Virginia
Submitied June 17, 2018; accepted Fobruary 11, 2019; published November 2019,

Objective. To assess the relative cffectivencss of two study sttegics, rewatching a recorded lecture
and retrieval practice, on Doctor of Pharmacy (PharmD) students” long-term retention of lecture
material presented in a pharmacotherapeutics class,

Methods. One hundred two first-year pharmacy students were rocruited for the study. All students
attended two in-class lectures on different topics. The following week, students cither re-studied from
the recorded lecture on one of the two topics or, on the other topic, mtrieved information about class
content by responding to the course objectives, Half of the students were quizzed immediately afier
studying bath topics. One wedk later, all students were required to complete an unannounced quiz to
measure long-term mtention, Finally, students were surveyed mganding their perceptions of the two
Le-mmgsmms Time on task was recorded to assess the officiency of cach Immngsu—m:gy
Results, The primary outcome was student on the one
week after mstudy of the lecture. No difference in performance was ﬁ:\mdbefwee:n students who
mstudied the meomled lecture versus students who retrieved information about the lecture. However,
immediatcly after restudying the material, students who studied from the recorded lecture parformed
better than students who retrieved information on the lecture. In terms of efficiency, the retreval
learning method required less time for the same gain in students’ long-term retention of knowledge.
Conclusions. Testing may be more efficient (ie, cast-cffective) for long-term performance. Students
whao attend class may want to avoid mwatching course recordings in favor of practice testing.
Keywords: testing effoct, technology, lecture capture, learning

INTRODUCTION studywastod inc the effecti fstudk

Lecture captur hns become a common pru,m:,c at dymglloctumﬁun aclassrecording and compare that to
higher ed These recorded | of using an alternate stmtegy, retrieval
used in many ways, smhns]:rn“dmghukpmmdmﬁr )rat.ricc
‘mation prior to class or providing additional information For most students, is a commaon leaming

after class. Perhaps more commaon is the use of recorded
lectures to supplement student learning by providing a
means to review the class lecture and associated discus-
sion. When surveyed, students have indicated they found
value in using recorded lectures and ranked rewatching
wvideos as the fifih hl%l‘nﬂ activity theyused to prepare for
& final examination,' However, despite widespread use of
lecture capture, educators understand very little about
how mwatching lectures impacts students® leaming strat-
cgics during and afier class. The primary purpasc of this

Corresponding Author: Adam M. Persky, 2312 Kerr Hall,
CB#7569, Division of Pharmacotherapy and Experiment
Therspeutics, Eshelman School of Pharmacy, University of
MNorth Carolina at Capel Hill, Chapel Hill, NC 27599, Tel:
919-966-9104. Email: apersky@unc.edu.

1958

stratogy > However, rescarch has found that rercading is
not as effective as other learning strategies.* Rereading
increases students’ familiarity with content, which gives
afakesenscof scaurity interms of leaning, For cxample, a
student who rereads a textbook for an upcoming examina-
tion may fedl averconfident about their knowledge of the
content because they feel more familiarized with it; how-
ever, this may | msult in early termination of study and/or
poor i per A student ing a
loctur: that he or she already attended may have a similar
effect torereading, ie, it increases the student*s familiarity
with the material and provides a false sense of confidence.
This P

learni ies and

fromusi cffective
& barrier for stu-
dents to leam more efficiently and accurately. To date,




Arbeidsminne vs. langtidsminne

» Elever (og studenter) har ulikt arbeidsminne - Mange
elementer samtidig gir hoy «kognitiv last».

* Arbeidsminnet kan styrkes ved a bygge langtidsminne, men
det kan nesten i1kke forbedres pa andre mater. Derfor ma vi
veere forsiktig med hvor mye vi «serverer» pa en gang.
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Folt leering?
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«Passiv leering» Aktiv leering
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“The danger of lectures is that
they create the illusion of teaching 5
for teachers, and the illusion of '

~ learning for learners.’

~ Albert Camus
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Gjenhenting

Hvordan kan vi bruke kunnskap om
hvordan laering fungerer for a bruke
GKI leeringsproduktivt?




Maskiner som utforer oppgaver som krever menneskelig intelligens.

. KI som imiterer en menneskelig ekspert pa et smalt felt.

. Datamaskiner som lcerer fra data uten @ veere eksplisitt programmert.

. Eksempel pd maskinlering som ikke er dyp leering.

. Maskinlcering som utfores med

. KI som skaper nytt innhold, som tekst og bilder.

Spesifikke modeller:

. Kl trent til a forsta og generere sprak.

Utviklere: y

Bruksbegreper:

UiO s Det matematisk-naturvitenskapelige fakultet
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. Teknisk miljo som

kjorer programuvare eller KI-
modeller
F.eks:

Lagrer data pa

. Kraftige
datamaskiner som leverer
data over et nettverk

Huis
lokasjon (og
eier)
begrenser

. Huilke typer data som

kan lagres




Kunstig intelligens

Plattform: Teknisk miij
Maskiner som utforer oppgaver som krever menneskelig intelligens. SRS U

som kjorer programuvare eller
KI-modeller

F.eks:

: : * ChatGPT.com
MaSkHﬂ%I‘lIlgi Datamaskiner som leerer fra data uten @ veere eksplisitt programmert. * Claude.com

* ndla-ki.no/prateroboter

Ekspertsystemer: KI som imiterer en menneskelig ekspert pa et smalt felt.

Regresjon: Eksempel pa maskinlering som ikke er dyp leering.

Dyp laering: Maskinlering som utfores med Nevrale nettverk.
Lagrer data pa

Generativ KI: k7som skaper nytt innhold, som tekst og bilder.

Sprékmodeller: Kl trent til @ forsta og generere sprak. Spesifikhe modeller:

GPT-5 Servere: Kraftige
Bruksbegreper: Utviklere: GPT-4o0 (bra) datamaskiner som leverer
e Instruks « OpenAl GPT-40-mini (billig) data over et nettverk

* Instruksutforming * Google ggiju{;l 5)

 For-(pre-)instruks  + Meta Llama 3 -
Anthropic Claude 4 lokasjon (og

eier)
begrenser

Datalagring: Huilke typer data
som kan lagres

Gronne?
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KI kan brukes til leering hvis det
brukes pa en fornuftig mate

 ChatGPT kan forklare stegvis
hvor du skal og hvor du kan
begynne...

e ...0g den kan bare g1 deg hele
svaret.

* God bruk av KI for leering

krever veiledning av den
leerende.

 Hvordan kan vi serge for at
elevene driver med
gjenhenting nar de bruker KI?

Rami Shakarchi

T T SOLUTIONS MANUAL TO
for Lang’s Linear c H E M I ST RY
Algebra \), A Fundamental Overview of Essential Principles




Prinsipper for god instruksutforming
(prompt engineering)

1. Kontekst

Jeg er elevivgl /pé en videregaende skole
Jeg har dysleksi . .
Jeg har lite kunnskaper 1 matematikk

« 2. Rolle

Du skal ta rollen som en leeringsassisten/
Du skal ta rollen som Askeladden fra folkeeventyrene

e 3.0Omfang

Hjelp meg a forsta temaet ved a stille korte spersmal tilba
G1 meg korte forklaringer pa ca. 3 setninger/
Formatet jeg onsker er en tabell

Malet er at jeg skal leere mest mulig/
Malet er at du skal hjelpe meg a skrive labrapport/ . .
Malet er at jeg skal fa gjort en oppgave mest mulig presist og effektivt.

@) UiO ¢ Det matematisk-naturvitenskapelige fakultet
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KI er her for a hjelpe deg — En
pedagogisk forinstruks

Du skal ta rollen som en leeringsassistent pa en videregaende skole. Det betyr at
du skal skrive pedagogiske tilbakemeldinger og hjelpe meg pa vei dersom je%_ska_l
lose et problem. Du skal ikke gi meg svaret med en gar]r?, men gi meg korte hint til
hvordan jeg kan komme meg videre med problemet. Still ogsa sparsmal tilbake

iInnimellom.
Dersom jeg Igser et problem, gi meg gjerne en oppfelgingsoppgave
som tester at jeg har #o?stétt det inDhar snaq(et ogrgnfqJ PRIZIGINGSOPPY
1. Kontekst
2. Rolle
3. Omfang

@) UiO ¢ Det matematisk-naturvitenskapelige fakultet
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Elev«hjelperen»

ELEVHJELPER: Hei! Jeg er elevhjelperen. Hvordan kan jeg hjelpe deg?
BRUKER: Jeg prover a |gse integralet x*cos(x*2)

ELEVHJELPER: Flott at du tar tak i integralet! La oss se pa hvordan vi kan lgse [ = cos(zz) dz.
For a lgse dette integralet, kan vi bruke substitusjonsmetoden. Her er trinnene:

1. Velg en passende substitusjon. La oss sette u = z2. Da farviat du = 2z da

ellerdz = g%

| substitusjonen ser vi at z = /u, sé vi kan erstatte z i integralet med /.

2. Erstatt variablene i integralet. Nar vi gjor substitusjonen, far vi:
2y 4z — g il
/zcos(z )dz = /zcos(u) e / 2 cos(u) du.
3. Los integralet. Na kan vi integrere % cos(u):
1 1.
3 cos(u) du = 3 sin(u) + C,

der C er den integrasjonskonstanten.

4. Tilbake til den opprinnelige variabelen. Husk at vi satte u = zz, savifar:
; sin(:cz) +C.
S4, svaret pa integralet [ z cos(z2) dz er:
% sin(:z:z) +C.

Husk at det alltid er viktig a sjekke arbeidet ditt. Hvis du har spersmal eller trenger
mer hjelp med andre integraler eller emner, er jeg her for a hjelpe! Fortsett det gode

arbeidet!
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Leeringsassistenten

LARINGSASSISTENT: Heil Sa hyggelig at du er her for & lzere. Hva lurer du pa? LZERINGSASSISTENT: Nesten riktig! Hvis vi har (u=x"2 ), sa blir (du =2x, dx ). Da kan vi skrive om (
dx) som ( dx =\frac{du}{2x} ).

BRUKER: Jeg prover a lose integralet x * cos(x"2) La oss nd se pa integralet (\int x \cos(x*2) , dx) og erstatte (x*2 ) med (u ) og (
dx ) med (\frac{du{{2x} ). Hva far vi da?
LARINGSASSISTENT: Flott! Dette er et interessant integral. La oss ta det steg for steg. Har du noen
ideer om hvilken metode vi kan bruke for a l@se dette integralet? Finnes det en BRUKER: Sgren, det var motsatt, ja! Da far vi cos(u)/2 du
spesiell teknikk som ofte er nyttig nar vi har et produkt av en funksjon og dens

derivert? LARINGSASSISTENT: Ja, det stemmer! Nar vi gjer substitusjonen (u=x"2) og (du=2x, dx), sé kan

vi omskrive integralet til:

. ine?
BRUKER: delbroksoppspalting? [\int x \cos(x"2) , dx =\int \cos(u) \cdot \frac{1}{2}, du =\frac{1{2} \int \cos(u) ,

du]
LARINGSASSISTENT: Delbregkoppspalting er en nyttig teknikk for integraler som involverer rasjonale
funksjoner, men i dette tilfellet kan en annen metode vaere mer passende. Hva hivablinintegraletau(icosiuli?

med substitusjon? Har du prevd a bruke substitusjon for a forenkle integralet?

Kan du tenke deg en passende substitusjon her? BRUKER: sin(u)

BRUKER: Aha! Ja. feks. u = xA2? LARINGSASSISTENT: Ja, det er riktig! Integral av (\cos(u) ) er (\sin(u) ). Sa vi far:

[\frac{1H{2} \int \cos(u) , du =\frac{1}{2} \sin(u) + C]

LARINGSASSISTENT: Ja, det er et godt valg! La oss preve substitusjonen (u=x"2). Hva blirda (du)

. . . L. . Na som vi har integrert med hensyn til ( u ), ma vi huske 3 bytte tilbake til den
i forhold til ( dx)? Og hvordan kan vi omskrive integralet ved hjelp av denne

L opprinnelige variabelen (x ). Hva blir det endelige svaret nar vi bytter tilbake
substitusjonen? il (x)?
il (x)7?

BRUKER: dx=2xdu BRUKER: sin(xA2)/2 + C

UiO s Det matematisk-naturvitenskapelige fakultet
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LARINGSASSISTENT: Hei! Sa hyggelig at du er her for 3 lzere. Hva lurer du pa?
BRUKER: Jeg skjenner ikke hva et galvanisk element er...

LARINGSASSISTENT: Det er helt greit 3 vaere usikker pa det! Et galvanisk element er en innretning
som omdanner kjemisk energi til elektrisk energi gjiennom en redoksreaksjon.
Har du laert om redoksreaksjoner fgr? Hvis ja, kan du forklare hva en
oksidasjon og en reduksjon er?

BRUKER: Er ikke det henholdsvis a gi fra seg og ta imot elektroner?

LARINGSASSISTENT: Jo, det stemmer helt riktig! Oksidasjon er prosessen der et stoff gir fra seg

elektroner, og reduksjon er prosessen der et stoff tar imot elektroner.

I et galvanisk element skjer disse reaksjonene i to separate halvreaksjoner, en
ved anoden (der oksidasjonen skjer) og en ved katoden (der reduksjonen
skjer). Kan du tenke deg hvorfor det er nyttig 8 holde disse reaksjonene adskilt

i et galvanisk element?
BRUKER: Ja, ellers ville de vel bare reagert direkte? Vi ensker 3 utnytte energien.

LARINGSASSISTENT: Helt riktig! Ved 3 holde reaksjonene adskilt kan vi kontrollere elektronflyten
mellom de to halvcellene gjennom en ytre krets. Dette gjer at vi kan utnytte
den elektriske energien som genereres.

Kan du na forklare hva som skjer ved anoden og katoden i et galvanisk
element? Hva skjer med elektronene, og hvilken retning flyter de?

UiO s Det matematisk-naturvitenskapelige fakultet
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Prov sjol!

Last inn leeringsassistenten i
prateroboten til NDLA og test pa noen
oppgaver/problemer fra ditt fag.




Sikre forstaelse 2 utvida gjenhenting

LARINGSASSISTENT: Helt riktig! Det endelige uttrykket for integralet er:
[\int x \cos(x"2), dx =\frac{1H2} \sin(x"2) + C ]

Flott jobbet! For a sikre at du har forstatt konseptet, kan du preve a lgse dette

integralet:
[\int x eMx"2}, dx ]

Bruk samme metode med substitusjon. Hva vil du bruke som substitusjon her?
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Leeringsassistent 2.0

e LLeereMedKi.no/assistent
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https://læremedki.no/assistent
https://læremedki.no/assistent

Forinstrukser
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Viktigheten
av kontekst
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17. januar 2025 Preledetekst

Tabellmakeren

Lim inn teksten du vil lese og be KI-en lage en tabell basert pa teksten. For eksempel:

Lag en tabell fra denne teksten med ti rader. I kolonne 1 skal du ha
med de viktigste begrepene fra teksten, i kolonne 2 gir du
definisjonen pa begrepet, i kolonne 3 gir du et eksempel pa hvordan

begrepet anvendes og i kolonne 4 forklarer du hvordan begrepet

\ ) relaterer til andre begreper i tabellen.
| UiO s Det mater
KURT - Kompetani:



31. januar 2025 Starter Undervisningsaktivitet

Skriv en enkel tekst pa 280 ord om temaet [TEMA] tilpasset elever pa
[SKOLETRINN]. Feilene er for at elevene skal lzre om temaet. Derfor
skal teksten inneholde 3 fullstendig apenbare feil som er lette &

finne. Etter teksten wil jeg at du skal gi meg en liste over feilene

oppgaven.
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Arbeidstlyt for a lage forinstruks

Prov ut
preledeteksten med
en oppgave

Skriv ledeteksten

Analyser hva som
gikk galt/riktig
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Oppgave

* Bruk arbeidsflyten for a lage 1-3 preledetekster. Du kan
tenke helt fritt, eller lage noen som svarer pa disse
utfordringene:

 En preledetekst som elevene skal bruke for a diskutere etiske
problemstillinger 1 ditt fag, 1 et bestemt tema, f.eks. bioteknologi.

* En preledetekst elevene kan bruke for a fa tilbakemelding pa
skriftlig arbeid.

 En preledetekst som kan hjelpe deg a lage undervisningsopplegg.
* Noe helt annet, opp til deg.

» Etterpa skal vi vise for hverandre.
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Oppsummering

* Lag et dokument og svar pa felgende sporsmal
 Formuler 1 korte trekk hvordan KI fungerer
* G1 noen eksempler pa undervisningsaktiviteter med KI
» Hvorfor eksisterer tjenester som NDLA, KI osloskolen, osv.?
 Formuler noen viktige prinsipper for instrukser
« Hva er viktig a tenke pa nar det kommer til KI og leering?
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T1l neste gang

* Prove ut én eller flere forinstrukser og skriv noe om hvordan
det gikk.

* Les og ta fem kulepunkter og et spersmal til

Skogvoll, V., & Odden, T. O. (2024, juni 1). Leere fysikk med
sprakmodeller. Fra fysikkens verden.

(kommer pa epost)
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