PISA og stefnumotun i nattaruvisindamenntun
- [slenskar namskrar i natttruvisindum fyrir og eftir PISA -

Meyvant Pordlfsson - 17. april 2015
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Medal grundvallarspurninga namskrarfrada

*Hvad a ad kenna i skolum?
*Hvers vegna?

*Hvernig?

Herbert Spencer 1859: What knowledge is of most
worth? Natturuvisindapekking (Scientific knowledge),
ekki spurning
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Pekking 8 JORDINNI innan , lifbeltis*
solkerfisins - sbr. Kepler 22b

Goldilocks Principle

iquid
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Hvad? Hvernig?

* Ljos, hljod, straumefni (vatn, loft ...), orka, lifriki, lifbreytileiki,
flokkun lifv., tegundir, proéun, erfdir, efni, kraftur, hreyfing,
bylgjur, frumur, efnasamboénd, vistkerfi, sélkerfi, alheimurinn og
pbréun hans, veirur, bakteriur, sjakdémar, fl6d, fjara, meaelingar
og melieiningar ...

» Hvernig? Nattaruvisindi ekki deemigert béknamsfag eda
“kjaftafag” par sem nemendur leggja a minnid ord og hugtok ...
Nemandinn sem rannsakandi (visindamadur) ... Adferdir
visinda ... Gagnr. umraeda um visindi og hlutverk peirra i
samfélaginu “Geta til adgerda”
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Visindalegt laesi - Hugmyndarammi PISA

— Visindi i samhengi (context): Persénulegu, samfélagslegu og
hnattraenu

— Heefni (competencies) til ad atta sig 4 og raeda visindaleg
malefni og alitamal (scientific issues)

— bekking (knowledge of science og knowledge about science):
pekking 4 og vitneskja um natturuvisindaleg fyrirbaeri og
taekni

— Afstada til nattdruvisinda og alitamala (attitudes toward
science), m.a. medvitund um borgaralega abyrgd o.fl.

OECD, 2007, bls. 34-39; NSTA, 2009
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Visindalegt laesi - Hugmyndarammi PISA

Visindi i samhengi (context): Persénulegu, samfélagslegu og
hnattraenu

Haefni (competencies) til ad atta sig 8 og raeda visindaleg
malefni og alitamal (scientific issues)

bekking (knowledge of science og knowledge about science):
pekking 4 og vitneskja um natturuvisindaleg fyrirbaeri og
taekni

Afstada til natturuvisinda og alitamala (attitudes toward
science), m.a. medvitund um borgaralega abyrgd o.fl.

OECD, 2007, bls. 34-39; NSTA, 2009
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Namskrar hérlendis i natturuvisindum fyrir og eftir PISA

Opnb. Namskrar:
19(?0 | 1976 | 198‘9 19?9 20}1-2013 |

1960 1970 1980 1990 2000 2010 2020

‘ PISA 2000 - ...
Nattiruvisindi
2006 og 2015
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Opinberar namskrar fyrir skyldunam 1960-2010

» Namsskra fyrir nemendur & freedsluskyldualdri
1960 (i gildi1960-1976) — Eitt hefti

* Adalndmskra grunnskdla 1976
(i gildi 1976-1989) — Tiu hefti

* Adalndmskra grunnskdla 1989
(i gildi 1989-1999) — Eitt hefti

» Adalndmskra grunnskdla 1999
(i gildi 1999-2010) — TOlf hefti
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[
1960 - 2010

* Namsskra fyrir nemendur a fraedsluskyldualdri
1960 (i gildi1960-1976) — Eitt hefti

* Adalnamskra grunnskéla 1976
(i gildi 1976-1989) — Tiu hefti

» Adalnamskra grunnskéla 1989
(i gildi 1989-1999) — Eitt hefti

* Adalnamskra grunnskéla 1999
(i gildi 1999-2010) — Tolf hefti
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Barna- og gagnfraed ljk()ll a

e

3 s 10sing) eru tiur
Fess, sem vegil er.

NAMSSKRA

FYRIR NEMENDUR A FRADSLUSKYLDUALDRI

Pegar vegn & hanga hlat, emu oft notabar
tugavogir. 4 beim er|armur Wana 10 (-5:
109) sinntm Jengri en drmor bes, sem v
hﬂmuuwlﬂhmlﬂ (e 100) s
besa, sams vegil

t}:'ebwlwb-unlbu-a vega 108 kg
i

Afl op vinna

Ef pi Ipftir einy hiligrammi eine metrs,
biefur bt frambvemt vims, sem er ¢nn kil
mmmmmtlkmlhﬂlmnfmlknl
m, potar b sem kraft, b, &, 1 kg, en § sifar
st er vinean helmizgi meld, bri o vege-
!m(dilerhdmi‘nﬂ meiri. Vinzan er pvi 2
ey

Visns & kraftur X vapalengd.

Ef b witir a8 Ivfta 50 kg 12 m og velr
L iz, a8 I, en el gerth b 6 8 ek, sit,
:n afitat, vélarinnar era mikly meiri, pri o)
ef syt tims. Bedi vélin og bil afs
v b Vino, e er S0 by - 12m =

B0 =10 kg, en 4 1 sec. heti vélin uonid 600
kgm: 8 = 75 kgm. Vid segjum bri, a8 vélie
haff meira afl, pri 88 hin getue framivems
7 vinouzs § skemmrt tim, afkist heonar s
f] eru medrl, A1 véln e oft melt | bostéflom.

T8 kgm 6 1 sek. er hestafl,

Hre aillS brot dr hestafl vora afiist pint
)
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7. aratugnum

Remnand; vatn getur sni hjdlam { rafork-
varl, vindur kit seglhdt Afran, B hastad
stein, Pal, sem hér er bent 4, ar vinna, en
a8, seen bard ] af framlrvems vinzu, e nefnt
orks, Orb er hatileibi o frambeoma )

&

viana,
Ain, vindurinn o handlegyur bim eru & ) I
hreyfingu. Orka peirrs er pefad breyfiorka. "j
Orka er margs Sousr, . d. vatusorka, raforks, L
varmaorka, vidvactka of efnasa (i rafvaka).
A situstu drum hefar fekist 58 boicla orku, sem
e § kjarns fromeinds, nefeist hin kjararka,
Fullhamar, ser: dreginn e ot of kil reka 3
aifar staur, hefur orks Iélgua 1 sér, pegar hann
er Yomizu & Inft. Orica kang ec nefe stadorka,

{rka beeptls miig oft um mynd, £ ¢, breyts
st vusorka | rafrk, otk § vorma, vai

£ hreyfingu o & frv.

VERKEFN!

1. Bvadl er Glium efnam symeiginkegl?

2 1 inefa pren mwyudim geia efni verit

3, Hvernig er vain, begar pab befur dkvefng 1ig-
5 0 st Hceslg or bil, begar bab bater
dkvelna stesd en Likvedng |3gen? Hvernig er
vabudll, begar bebi stwcd pess oy Bguo e

dikvetial
It eldir bostingn
5 Mefnu ookr dami um trepte.
5 v or lbrugd, o i vl il v Mhn 3
ibus? i

7 Rt raglt
4 Fve mikls vinas helur b frambranl, of b 4

bard 38 kg app o hdan stige! g
b, Hve kil viona er nefod bestall]

10 Hved e acka?

11. Nefods prenns keear orku,
~
G

12, Hoers vegnn getur bad verd hmitaegl, of
Presdarpankior bils ko olan i hjdl bilsing?

8 3

Barna- og gagnfrad ljkoll a 7. aratugnum
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NAMSSKRA

FYRIR NEMENDUR A FRADSLUSKYLDUALDRI

Role of Content
Subject Matter 3 Product
2
Process Role
Development of Milieu
Position of
Almenningsfraedsla & fslandi 2004 Learner and
—_ Learning
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Paosition of
Teacher and
ln5struction
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Menntaskoli - Kennarahask
1970 - 1985
5
1§ hledsla), A mynd 28-5 sist tver
hladnar kiiler, Vio nefnum  hledshir
peirrn g, o qe. Fiarlegdin & milli
| beirra nefnum vid r. Krafturinn & milli
belrra hljtur o8 vera af dkvedinni stierd
og nefnum vib hann x,
: .
Mynd 28-4.
CHEMISTRY | it o st wie copss | ()% ()
andatait klaFinne agna.
P ———— 1 texta mefi mynd 284 er talad um | Mind 28 6.
kraftlinur. Paer syne stefnur kraftanna | Hledshur bilnamna & mynd 28-6 hofo breyst
i hverjum punkti linunnar. Stefnur - | " -
kraftanna liggia eins og kraftlinurnar i f‘r '::;:‘dbﬁ:;i::“:n"ﬁ; ::;::Eﬁ:;:
biparju; bl viki: hleBelur kilnanna breyst, q, hefur tvé-
faldast en qo hefur prefaldast,
&84T COULOMBELOGM AT, Med pvi ab mela kraftion 4 milli
§
= © 3 3z
BIOLOGICAL e - a oy
SCIENCE Molecules to Man =« b / ¥
R i 2
&
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Menntaskoli - Kennarahask
1970 - 1985

- Unglingastigskennari -

Position of
Teacher and
Ingtructinn

CHEMISTRY >
AN EXPERIMENTAL SCIENC/ Role Dr Content
Subject Matter Product
2
Process Role
Development of Milieu
Paosition of
Learner and
Learning
BIOL:LNI‘Fl&é}’ Molecules to Man
R
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1986 - 1994

' ADALNAMSKRA
 GRUNNSKOLA
| 19897 7 W

Heimild: Varmarskali

1986 - 1994
LR :
{

Position of
Teacher and
Insstru ction

r e
| ADALNAMSKRA :

: GRUNNSK LA ik Suqi?:ltel'\g;ﬂer 3 g?{:néﬁnctt
i 1989y~ 7l

I 7

Process Role
Development of Milieu
Position of
Learner and
Learning
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Mismunandi birtingarmyndir namskrar

* Opinbera, skrifada ... Adalnamskra (Intended)

* Virka namskréain (Implemented)

* Leaerda — upplifda namskrain (Attained — experienced)
* Dulda namskrain (Hidden)

* Nullndmskrain (Null)

* Préfada namskrain (Tested)

c
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Nullnamskra

» Namskrdin er ordin yfirfull af markmidum og efnispattum, nytt
efni & greida leid inn, “but it proves harder to remove older
ideas and contents” cf. Stinner & Williams, 2003

* Vid naum ekki ad kenna allt sem vid vildum, svo veenta ma ad
akvednum efnispattum og markmidoum sé sleppt

+ Stjérnendur og kennarar hafa vald til ad dkveda hvad verdur
“‘inni” og hvad “Uti” pegar kemur ad innleidingu ndmskrar &

vettvangi ... EN ...
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Eisner um nullnamskrana:

» Pad sem yfirvold, skélar og/eda kennarar akveda ad pegja um
i skélastarfi ...

— what schools do not teach may be as important as what
they do teach. Ignorance is not simply a neutral void; it has
important effects on the kinds of options one is able to
consider, the alternatives that one can examine, and the

perspectives from which one can view a situation or
problems.

Eisner 1995
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Hvad lendir i “nullnamskranni”?

» GoOgn fra 1997 til 2014, gefa til kynna ad efnispaettir tengdir

“hinni lifvana natturu” (edlisfreedi-efnafraedi) virdast hafa setid
a hakanum:

— ... kennarar hafa einfaldlega vidurkennt ad peir kunni ekki efnid
0g sumir segjast hraedast pad  -1997

— ...en pad er eitt vandamal i okkar skola, kennarar kenna
einfaldlega ekki edlisfraedi, p.e.a.s. bekkjarkennarar -2004

Mp, 2013
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Hvad lendir i “nullnamskranni”?

« [ minum skéla er samfélagsfreedi, jafnvel islensku lika, steypt
saman vio nattarufraedi ... -2014

« ... Eg hef reynt ad bjéda upp & fundi um hugték og vinnubrégd
sem passa yngri nemendum i nattaruvisindum, en mér synist
ekki naegur ahugi og studningur -2o14

« ... Eg bjo til “kit” fyrir verklegt nam i nattdrufraedi & midstigi.
Kennarar notudu pad fyrst eitthvad en svo fannst mér eins og
pad fjaradi at 2005

Mp, 2013
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Larry Cuban: Ferns konar utgafur af namsskra

» The official curriculum: Pad sem veenst er ad kennarar
kenni og gert er rad fyrir ad nemendur laeri

» The taught curriculum: Pad sem kennarar kjésa ad leggja a
bord fyrir nemendur

 The learned curriculum: Pad sem nemendur raunverulega
tileinka sér

« The tested curriculum:
pPad sem akvedio er ad proéfa ar

Cuban 1995
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,CHOOL OF EDUCATION

nc

11



I
The Tested Curriculum

+ Samraemd prof i nattdruvisindum hérlendis 1977-1980
og 2002-2007

Dzemi: Skyrdu krafteininguna newton (N) ut fra 2. Il6gmali

Newtons -Samramt prof i raungreinum 1980

* TIMSS 1996

* PISA 2000-...

\““(“5{'4)‘/
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—— Lesskilningur ~ ———La=si & steer8fraedi  ——Lazsi & nattirufraedi
520
510
500
490
480
470
eRSITy PISA 2000 PISA 2003 PISA 2006 PISA 2002 PISA 2012
S,
s J.G UNIVERSITY OF ICELAND
5‘?;%315 SCHOOL OF EDUCATION

)»,;Iu} S Namsmatsstofnun, 2013
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Laesi & natturufraedi

W Undir prepi 1 Bprepl @ prep 2 Eprep 3 W brep 4 W Prep 5 W brep 6
(Undir 335 stig) (335-409stig) (410-484stig)  (485-558 stig) (559-633stig) (634-707 stig)  (yfir 707 stig)

PISA 2006 1
pin 2009 : : _ '
PISA 2012 1
Qensh
S 0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
5 Tk .
NS SCHOOLOF EDUCATION Namsmatsstofnun, 2013

Visindalegt laesi - Hugmyndarammi PISA

— Visindi i samhengi (context): Persdnulegu, samfélagslegu og
hnattraenu

— Heefni (competencies) til ad atta sig 8 og raeda visindaleg
malefni og alitamal (scientific issues)

— bekking (knowledge of science og knowledge about science):
bekking 4 og vitneskja um natturuvisindaleg fyrirbeeri og
taekni

— Afstada til natturuvisinda og dlitamala (attitudes toward
science), m.a. medvitund um borgaralega abyrgd o.fl.

OECD, 2007, bls. 34-39; NSTA, 2009
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Jan van den Akker - 10 lykilspurningar

Box 2. Curriculum components

=

;{/\é 5 SCHOOL OF EDUCATION

Rationale Why are they learning?
Aims & Objectves Toward which goals are they learning?
Content What are they learning?
Learning activities How are they learning?
Teacher role How isthe teacher facilitating learning?
Materials & Resources With what are they learning?
Grouping With whom are they learning?
L ocation Where are they learning?
Time When are they learning?
Assessment How far has learning progressed?
(RSing, van den Akker, 2010
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Samantekt m

Medal grundvallarspurninga ndmskrarfreeda eru: Hvad a ad kenna i sk6lum? Hvers
vegna? Hvernig? begar nattiruvisindi eiga i hlut virdast svor vid slikum spurningum
hafa sveiflast 6fga & milli, a.m.k. ef opinberar ndmskrar hérlendis fra 1960 fram & okkar
daga eru skodadar. Svipada sdgu er ad segja um hina virku ndmskra (implemented
curriculum), pad sem raunverulega fer fram i skélastarfi. Til ad skyra petta hafa menn
reett ymiss konar birtingarmyndir ndmskréar. Medal peirra er ,préfada ndmskrain® (tested
curriculum) (Larry Cuban, 2012), pad sem lagt er a bord fyrir nemendur i kbnnunum,
samraemdum préfum og alpjédlegum samanburdarrannséknum. [ erindinu var raett um
islenskar namskrar i pessu samhengi.

Mikilvaegar heimildir sem studst var vid eda tengjast efninu:

Beaton, A. E., Martin, M. O., Mullis, I. V. S., Gonzalez, E. J., Smith, T. A, & Kelly, D. L.
(1996). Science achievement in the middle school years : IEA's third international
mathematics and science study (TIMSS). Chestnut Hill, MA: Center for the Study of
Testing, Evaluation, and Educational Policy.

Bennett, J. (2003). Teaching and learning science. A guide to recent research and its
gpplication. London: Continuum.

"
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Bennett, J. (2003). Teaching and learning science. A guide to recent research and its
application. London: Continuum.

Bruner, J. S. (1966). The process of education. Cambridge, MA: Harvard University
Press.

Bybee, R. W., & Ben-Zvi, N. (2003). Science curriculum: Transforming goals to
practices. In B. J. Fraser & K. G. Tobin (Eds.), International handbook of science
education (Vol. 1, pp. 487-498). Dordrecht: Kluwer academic publishers.

CHEM study [Chemical Education Material Study]. (1963). Chemistry: an experimental
science. San Francisco: Freeman.

Cuban, L. (1995). The hidden variable: How organizations influence teacher responses
to secondary science curriculum reform. Theory Into Practice, 34(1), 4-11.

DeBoer, G. E. (1991). A history of ideas in science education : implications for practice.
New York: Teachers College Press.
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Samantekt og heimildi m

Bennett, J. (2003). Teaching and learning science. A guide to recent research and its
application. London: Continuum.

Bruner, J. S. (1966). The process of education. Cambridge, MA: Harvard University
Press.

Bybee, R. W., & Ben-2vi, N. (2003). Science curriculum: Transforming goals to
practices. In B. J. Fraser & K. G. Tobin (Eds.), International handbook of science
education (Vol. 1, pp. 487-498). Dordrecht: Kluwer academic publishers.

CHEM study [Chemical Education Material Study]. (1963). Chemistry: an experimental
science. San Francisco: Freeman.

Cuban, L. (1995). The hidden variable: How organizations influence teacher responses
to secondary science curriculum reform. Theory Into Practice, 34(1), 4-11.

DeBoer, G. E. (1991). A history of ideas in science education : implications for practice.
New York: Teachers College Press.
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DeBoer, G. E. (2002). Student-centered teaching in a standards-based world: Finding a
sensible balance. Science & Education, 11, 405-417.

Donnelly, J. (2006). The intellectual positioning of science in the curriculum, and its
relationship to reform. Journal of curriculum studies, 38(6), 623-640.

Donnelly, J. F,, & Jenkins, E. W. (2001). Science education: policy, professionalism,
and change. Sage/Chapman: London

Eisner, E. W. (1985). The educational imagination: On the design and evaluation of
school programs. New York: Macmillan College Publishing.

Fensham, P. J. (2004). Increasing the relevance of science and technology education
for all students in the 21st century. Science Education International, 15(1), 7-26.

Guttormsson, L. (Ritstj.) (2008). Almenningsfraedsla & Islandi 1880—-2007. Reykjavik:
Haskolautgafan
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Halldorsson, A. M., Olafsson, R. & Bjérnsson, J. (2007). Faerni og pekking nemenda
vid lok grunnskdla. Helstu nidurstddur PISA 2006 i nattarufraedi, steerdfraedi og
lesskilningi. Reykjavik: Namsmatsstofnun.

Jenkins, E. W. (2000). Science for all: Time for a paradigm shift? In R. Millar, J. Leach
& J. Osborne (Eds.), Improving science education (pp. 207-226). Buckingham: Open
University Press.

Keeves, J. P,, & Aikenhead, G. S. (1995). Science curricula in a changing world. In B.
J. Fraser & H. J. Walberg (Eds.), Improving science education (pp. 13—45). Chicago:
The National Society for the Study of Education (University of Chicago Press).

ME [Ministry of Education, Menntamalaraduneytid]. (1960). Namsskra fyrir nemendur &
freedsluskyldualdri [Syllabus for students in compulsory education]. Reykjavik: Author.

ME [Ministry of Education, Menntamalaraduneytid]. (1968). Skyrsla nefndar um
endurskodun & svidi edlis- og efnafraedi [A committee report in the field of physics and
chemistry education]. Reykjavik: Author.
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ME [Ministry of Education, Menntamalaraduneytid]. (1969). Skyrsla nefndar um
endurskodun a svidi liffraedi [A committee report in the field of biology education].
Reykjavik: Author.

MEC [Ministry of Education and Culture, Menntamalaraduneytid]. (1989). Adalnamskra
grunnskéla [National curriculum for compulsory schools]. Reykjavik: Author.

MESC [Ministry of Education, Science and Culture, Menntamalaraduneytid]. (1997).
Markmid med nattarufreedindmi i grunnskélum og framhaldsskélum. Lokaskyrsla
forvinnuhdps a namssvidi nattarufreeda [Goals in natural science for elementary and
secondary schools. Final report of prelimenary working group in the area natural
science]. Reykjavik: Author.

MESC [Ministry of Education, Science and Culture, Menntamalaraduneytid]. (1999).
Adalnamskra grunnskola. Nattarufreedi [National Curriculum. Natural science).
Reykjavik: Author.
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Millar, R., & Osborne, J. (1998). Beyond 2000: Science education for the future.
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