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Vision “an international hub for research-
based integration of computational
methods in education”

Build culture for Disseminate nationally
teaching and learning and internationally
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Ten-year progress plan

Present state (2016)

Existing culture with some excellent
practices, student engagement

Math and programming in first
semester

Full CSE integration in 2 of 6
courses, partial in others

2 textbooks published

Research basis is sparse

Progress

Five-year-goal (2021)

Initiated research-based approach to

curriculum change with students
Pilot extension to biology
Pilot adaptation at external partner

Pilot school program

Full CSE integration in 4 of 6
courses

4 textbooks published

Pilot studies of learning outcomes
and teaching methods in 3 courses

Progress
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Ten-year-goal (2026)

Internationally leading hub

Extension to 3 other disciplines at
uio

Adaptation at 2 external partners
Running school program

Full CSE integration in 6 of 6 and 2
advanced courses.

4 textooks published

Internationally recognized -
computational science education

Progress




Overview - status

Hpydepunkter 2019
Aktiviteter 2019
@konomi — 2019
Budsjett — 2020
Planer 2020



Highlights 2019
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Sabbaticals: John Burk,
Elise Lockwood
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Learning analytics

LA Campus

LA Prsgraen managemet system

Resources

For mamaing your peogram

Software Tools & Resources

About the LA Model
GPEs
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Learning assistants
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Computational Essay Project FYS1120
Contact info:
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Introduction: 2D Stormeloud, with lightning and lightning rod

1145 1oebosk, we wil model the DO of 8 O o KGMITing when here i 3 KOMring 1o present. This simusation wil creats 91
1 e

e sorentis, & e a0 how & advances
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Computational essays

INTPART

Seminar
series



UTVIKLING



2018: Bioscience
(University of
Minnesota)

2019: Computing in
physics (MSU)

Pedagogisk fokus (50%)

Integrasjon av
programmering (50%)

IKKE et kurs i
programmering

Nasjonal og lokal
deltagelse i 2019

Utvikling: Summer institutes

(2 B 8 8 B N N N N &R N N N § |
2019 PICUP Summer

Faculty Development

Workshop at UW River

Falls

Energize Your Undergraduate Physics
Courses with Computation!

In this week-long workshop, participants, with the

Quid: of the , will develop
a viable, personalized plan for integrating
into their physics
to be inthe
academic term(s), and interact with other
ic faculty o ing the

physics curriculum across the fruited plain, all in a
stimulating and engaging, but not too geeky,
environment. And the food and snacks are fantastic!

Michigan State

University
(since 2015)

vy

MN's Summer Institute

In close collaboration with Michigan State University, we are
happy to give faculty from UiO, NMBU, UiA, USN and UiB the
opportunity to attend a four days intensive workshop in state
of-the-art scientific teaching in context. In 2019 we focus on

integrating computation in undergraduate physics

Facts about this
course

When
17t - 20th of Jung 2018

Where

Contact Us
ealiagsundery
In collaboration with

\| ccs:

O Conterbar Computing
(3

» Scierce bducaton

University of Oslo (since 2018)



Utvikling: Laerebgker

- -
Undergraduate Lecture Notes in Physic* bt e P Undergraduate Lecture Notes in Physié" -

Anders Malthe-Sorenssei s At »'

EIgmentary Mechanics Physics Of lnt(li'(])\:liustil(_)n tf’ A;allysis
using Python and Modeling in Biology

Oscillations with Python

Anders Malthe-Sgrén

Thermal Physics Qm
using Python

AModem Course Combining Analytical and

Numerical Techniques
EM

A Primer on Saentific
AModem Course Combining Analytical and

PS:‘]”” ming [, Numerical Techniques a nd Waves

with Pythos

@ Springer @ Springer

2007 2015 2017 2020 2021 2023

Avtale om leerebokserie i fysikk med Springer

Verktgy: Doconce — fullstendig I@sning for leeringsmateriale



Developing the underlying tools for change

Research-based student
evaluations: SDT-eval

Distributing learning
materials:
gopicup.org / UiO

Learning materials

Learning analytics:
student pathways

Effective learning

Tools for constructing
learning materials:
docOnce

Assessment and evaluations

Adapted assements and
assessment methods:
s-Assess

Distributing student
software:
JupyterHub / Colab

Student environment



Utvikling/Forskning: Computational essays

PHYSICAL Revigy
H H ghbor[in, iy-1)erp. floct('nan') Mo 1, HYSICS pyy,

Pilotstudie Fys1120 2018 o e e A e e A TON RSt

B )4 1JiO 2 Universitetet i Oslo zereneighbor(is, iyst)erp. floct('nan') T e e gy
(20 studenter) o

Computational essays from the University efix,iy] = ns
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Obligatorisk Fys1120
2019 (160 studenter) S ——

plt.subples(l,3,1)
ple.imhon(c.T)
plt.colorder))

Obligatorisk Fys2130 e bplet1,3.)

plt.imhon(s.T)

2020 (80 studenter) st colormerO)
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plt.colorderd)
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i Sics
Computat'\or\a\ Essaysin the Phy:

Classroom

o Btk
o e . 0dden 37 0

Gode tilbakemeldinger

Folgeforskning: 3 artikler -|
i 2019 " |

Additional questions you might investigate

Utvidelse/samarbeid: 1. What hagpens if there is & Sghining rod of sther conductor Mlached 10 the ground?

Remermber that that E » 0 inside conductors, 30 there will be & constant potential arousd ¥

2. What hagpens if the stormcioud has a defined shape?
M S U, U C' BO u I d e r 3. Does this simultion tell us anything about other cases, B cloud 10-ground kghining?

I real cases of cloud-10-ground ghtaing, Iightsing strikes cormist of so-called “leaders’
move down from & cleud) and “streamers” (oppositely charged ions that move cpwards '
moet the lader). Does this simulation allow us 10 usderstand anything about the cosdir
ndler streamens?

' EREEEE

Andre programmer?

(Note that these are just Meast 10 Be supgestionsfeel froe 10 Mvestigete any queshion you find nlevestingd)

{

Caballero




Utvikling/Forskning: Learning Assistants

2017: Pilotstudie Fys-mek1110

2018: Innfgrt Fys-mek1110, Fys1120,
Mat-inf1100

2019: Innfert Fys2130, Fys2140
2020: Bred innfgring pa UiO?
Pedagogisk opplaering av gruppelaerere

Basert pa internasjonalt utprgvd
program

Student-aktive metoder Il (DIKU)

Leeringsprogresjoner

About the LA Model SERl e

Software Tools & Resou

= N NN N BN N BN NN BN NN BN NN BN NN B S
LA Program management system
N NN N BN NN BN NN BN SN BN B BN B B

sssssssssssssssssssssssssss

Lauvland, PhD-stud

Folgeforskning



Utvikling/Forskning: Assessments

Standardiserte tester

Fat 2018
Fys 1120 - Electromagnetics

Sectors soction-D

e . [ — LASSO Learning Assistant Alliance
Utvikling av lokale Igsninger : e e e ——

LA Supported Student Outcomes (LASSO) Study

Tilpasning til beregningsmessige
problemer —

K oy N
Caballero

Spredning til flere emner

©2012:2019 Loarming Assistant ARance | Supponed by Univensty of Cokorade |

—

Effect size (Coben's &) is 2 common statistical measure of student improvement. It measures student
Spm - age

impeovement in units of standard deviations —55—

Diata for the amalyais was cleamed by removing student axsexsments that were compiesed te wnder 3003 and'or anrwered lexs thaw 0%

of e questions Winther-La rsen
PhD-student




FORSKNING



Developing a discipline-based education research activity

UiO resources:
-  Education research
- Didactic research

International partners

- Discipline based
education research

- Connection to
international
projects (INTPART)

Resources

External funding

Foundation project:
- Computing and its effect on student understanding,
transfer and problem solving abilities

Computational literacy:
- Computing and its effect on student problem solving
abilities, creativity and disciplinary expression

Assessment project:
- Developing assessment methods, analyzing
student results, intervention studies

External
funding

Projects

Pathways project:
- Data science and machine learning to address
student assessments, learning and pathways

School project:
- How to teach programming in schools, and how to
organize teacher professional development programs

External
funding




Forskning: Learning analytics

Student pathways: basert pa MSU data

Thon-prosjekt: Sommer-studenter 2018, 2019, 2020

Aiken,
PhD-student

Solid vitenskapelig impact
(3 Phys Rev 2019, 1 Phys Rev 2018)

Utfordring: lokale data og lokal involvering
(Assessment-prosjektet)



SPREDNING



Research-based dissemination strategy

'Research shows: Dissemination must be based on the same prlnC|pIes
.as student-active teaching

* Flexible material

Programmerin

Introduction to

* Workshops and instruction B | e

Modeling in Biology

* Partner with teachers
e Adapt to situation
* Monitor and improve!

e Students play active role!




Initialization

- Early adaptation -——

Adaptation

Presentations
and site visits
Demonstrate
material

Map research
alignment

* Finance student
taskforces

* |dentify key
personnel

* Examples and
exercises

* Develop faculty
competence

* Cross-curriculum

* Faculty
initiatives

* Integration of
research activity

* Part of learning
outcomes

* Admin & leader
support

» Humanities@UiO

» Physics@UiT

» Science@NUDT

» Engineering@USN

Dissemination: Playbook

q

» Bioscience@UiO

Integration

Develop own
material
Educate own
faculty
Partner in
dissemination




Target groups

Dissemination: Partners and collaborators

UiO-science Uio National International
. . EU: uUs:
i io- Humanities UiT USN
S PI\I;I‘LS':I:S sclis:r)nce 8 B S5 MSU
"§ . uu OosuU
3 Social sciences uUis UiA Circle-U OC-Boul.
; Geo Chem || Pharm Dublin
N -
2 Honours pro UiB
T ML China: NUDT +
_ EU: UsS:
§ Teacher education Teacher prof Digital skills MSU
8 Education research develop strategy
-
38 Ind: prof Gov: digital Gov: school
o g develop strategies reform




UiO ¢ Det matematisk-naturvitenskapelige fakultet

ProFag — Realfaglig Programmering

ProFag er etterutdanning for leerere i
PROgrammering for FAGenes skyld. Tittelen
signaliserer at vi setter faget i sentrum.
Programmeringen skal bidra til styrking og
utvikling av realfagene.

* Programmering i Python — basisopplaering
e Algoritmisk tenkning

* Didaktiske utfordringer

* Programmering for fagets skyld

* Programmering endrer fagene

Foto: Simen Kjellin



ProFag: Skole- og kompetanseutvikling

Dypt involvert i
Fagfornyelsen 2020

ProFag: Etablert merkevare
Nasjonal rolle
Dekomp:

3 mill 2018-2019
4 mill. 2019-2020

Utfordring:
- Felgeforskning
- Riktig skalering

2019 -2020

Sertifisering av

2 0 1 8 -2 0 1 9 leererspesialister
' b . . som kan drive
Observasjoner i kurs p& nye

klasserommet. skoler.

Fokusgrupper.
Videreutvikling av
’ Skoleutvikling. ressursene.
Tilgang til
nettressurser for
intern skolering av
kolleger

Samlinger pa
Ui0. 42 lerere i
Osloskolen.

1 hel dag og 4
halve dager.

kursda er

Ungdomskole 4
VGS 2
VGS 2 4 8 70
8 - 40 159

Tellefsen,
MN/KURT

Haraldsrud,
Univ. Lektor (40%)

Lgvold,
Univ. Lektor (50%)



Integration across the educational timeline

1-13

Bachelor

Master

Programming in
math

Integrated in
other subjects

Teacher
education and

prof devel

Programming in context

Computational
skills ladder

Contextual
computing

PhD

Post-grad

Integrated in
disciplinary
education

Contextual data
science

Contextual computing \

Contextual computing \

Contextual data science \

Contextual data science \

CS MSc
program

Cofund TraCS:
Training in
Computational
Science




@konomi — Regnskap 2019



Egenandel

Hvordan sikre tilstrekkelig
med ressurser til utvikling
og forskning?

Pls

Fl

M

IBV

IFI

MN

Sum

Budsjett 2016
FVA

Fl

Ml

Sum

Budsjett 2016
MVA

FI

Ml

IBV

IFI

Sum

Budsjett 2016
Sum

Budsjett 2016

2018

0,75
0,2
0,2
0,2
0,4

1,75

1,15

0,2
1,2
1,2

0,6

0,4
0,4
1,4
1,2
4,35
3,55

2019

0,75
0,2
0,2
0,2
0,4

1,75

1,15

0,2
1,2
1,2

0,2

0,2
0,2
0,6
1,2

3,55

3,55

2020

0,75
0,2
0,2
0,2
0,4

1,75

1,15

0,2
1,2
1,2

0,2

0,2
1,2
3,15
3,55

2021

0,75
0,2
0,2
0,2
0,4

1,75

1,15

0,2
1,2
1,2

0,2

0,2
1,2
3,15
3,55



