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Why TIMSS?

X One of the large international studies of
student achievement

X The only one that includes 4th grade
elementary school students

X Includes variety of contextual questions and
variables

X Focuses on the curriculum-based knowledge
‘mostly)




TIMSS Curriculum Model
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Participation of Serbia in TIMSS
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» 20M1: 60 participating countries; 2015: 57
participating countries

 Serbia participated in four cycles: in 2003 and

2

007 with students of 8™ grade, and in 2011 and
2015 with 4t grade students

* National center: Institute for Educational

Research, Belgrade



Science achievements of students from
Serbia in TIMSS 2011: Where are we?

* Students from Serbia achieved 516 points, which is a score above
international average

* Achievement of Serbian students in science is not significantly
different from achievement of students in Portugal, Slovenia,
Ireland, Croatia, Australia, Lithuania, Belgium, Romania, Canada

(Quebec).

* Achievement of Serbian students is higher that achievement of
students from Spain, Poland, New Zealand, Norway and Turkey.
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Student achievement in science con’r‘r&é%
domains

Students from Serbia achieved 516 points, which is a score
above international average.
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Did you know that on some items covered by
national curriculum our students have low
achievements, while on some of items not covered
by curriculum, we have high achievements?
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Really? Interesting! What
do you think why is that
happening?
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What have we anticipated as
potential answers?
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Maybe some aspects of
student’s problem
solving approach affect

his/her success on
TIMSS items?

/" Maybe TIMSS experts \,
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Maybe there is
discrepancy between
intended and
implemented
curriculum?
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| Validity and reliability of TIMSS
classification of items covered and not

covered by national curriculum



| Validity and reliability of TIMSS classification

X Test-Curriculum Matching Analysis - each country is asked to
identify, for each item, whether the content of the item is in the
curriculum or not.

X In Serbia analysis is conducted by TIMSS national experts: 33 out of

168 science items were classified as NOT covered by national
curriculum (-20%)

Content domains

Cognitive domains

Question type

Earth Science |13 Knowing 22 Multiple choice 24

Life Science |18 Applying 8 Open-ended 9
questions

Physical 2 Reasoning 3

Science




| Validity and reliability of TIMSS classification:
Methodology

X Aim was to examine the appropriateness of the TIMSS classification of
published TIMSS 2011 items regarding national curriculum coverage.

X Methodology involved:

a) review of Serbian curriculum documents regarding science teaching in
the lower four grades,

b) matching analysis of curriculum documents and published TIMSS items
in the area of science,

c) comparison of TIMSS experts’ and our team’s classification of items
regarding national curriculum coverage.



| Validity and reliability of TIMSS classification:
Findings

X The matching analysis used following criteria for distinguishing between
items covered and not covered by national curriculum topics:
X Is the item content covered by topics in national curriculum?
X Is the item content aligned with organizing principles of science teaching

in Serbia’?
X Based on the criteria, three groups of items were identified:

X Explicitly covered in national curriculum — 50 items
X Explicitly not covered in national curriculum — 20 items

X The analyses showed a moderate alignment between the TIMSS experts'
classification and SCOPES team'’s classification (76.2%).




Il Selection of items

% of teachers who reported % of students  Cognitive
that they have NOT covered who solved the domain

the topic item

Not covered by national curriculum
Label Earth, Moon and Sun /1 Reasoning
Main features of four animals 29 Sl Applying

Eyes in different outside conditions 6 o2 Reasoning

Children on seesaw 20 Sl Reasoning
Covered by national curriculum

Position of peace of ice in water 6 28 Applying

Will the bulb light? 1,2 25 Applying

Two magnets and two metal pins 1,2 29 Reasoning

|dentifies gas 6 16 Applying

Disadvantage to farming by river 1 24 Applying

Describes condensation 6 28 Knowing
1

Two ways to use air

24 Knowing




Il Methodology

X Semi-structured interview with student

Think aloud protocol
X Tell me what are you thinking about at the moment.
X How do you know that is the correct answer? How did you reach the solution?
X |s there something in the item you are not familiar with? Is there something confusingin
the item?
X Where did you learn that?
X What would you say, is this a difficult item? Why?

X Participants: Random sample of 18 fourth grade students
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| Sources of scientific knowledge
;
e 8¢



Il Sources of scientific knowledge

Sources of knowledge Curriculum coverage

Not covered Covered

School 7 (20.6%)

33 (63.5%)

Out of school 27 (79.4%) 19 (36.5%)




Everyday experience
Television

Books

Parents

Non-specific

Peers

Internet

I Sources of scientific knowledge 18

b 2 4 6 8 10 12 14

Number of coded segments



Il Sources of scientific knowledge

Item answer depending on source of
knowledge (%)

Q~

w Correct

. Incorrect

School Out of school




Il Process of solving science items

o covered in national curriculum
PN
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3AAATAK 19.

[opaH je noBe3ao daTepwujy, cujannuy n HEKONMUKO
KOMaaa »uue, Kao WTo je aone npukKasaHo.

ID: S051074 I Science Grade 4

Gerry connects a battery, a light bulb, and some wire as shown below.

)

Will the bulb light?

Na nu he cnjanuua 3acsetneTn? (Check one box.)
(O3Hauwm jepaH kBagpatuh.) (] Yes
] No
O JAda
[ He

Explain your answer.

Ob&jacHun cBOj O/rOBOP.-

¥Y: Ila 060 mucaum, 3uam oa je oa. Y: Jla, 3amo wmo meman npogoou cmp)yjy, a 080 je

. rcuya.
W: /[axne, mu mucauw 0a he cujanuya 3aceemaemu ? 3aumo 4

MUCTUW MAKO 7 WU: Kako cu 060 3akmwyuuna?’

Y: 3amo wmo cmo mo yuunu y wikoau u3 npupooe u opyuimasa. Y: Vuunu cmo y wixonu.

U: A wuma cme yuunu?

¥Y: Ila axo nosesicemo bamepujy u cujaruyy ca sxcuyama oa he
3aceemuemu Cujaiuya.



3Ap.ATAK 51. |0 50471187 ‘ Stience Grade 4

lLiTta je koHAeH3auuja?
Which of the IL|-||11'.1.'inF_ deseribes condensation?

A. MpOMeHa TeYHOr CTatba y YBPCTO CTarbe (A aliquid changing to a solid
B. nNpoMeHa YBPCTOr CTatba y TEYHO CTatbe
B. npomeHa YBPCTOr CTatba y raCOBUTO CTakbe

[. npomeHa raCcoBuTor Ctatba y TE€HHO CTatbe

(8) asolid changing to a liquid
(€) asolid changing to a gas
(0) agas changing to a liquid

¥Y: To je ono kaoa mama Kysa pyuax, na nOOUcHe
NOKIONAY, A Ha NOKJIONYY Cce Hala3e Kan/buye.

3Hauu, 002080p je noo 2, NPOMeEHA 2ACOBUMO2
Y: Ceham ce 0a cmo y 3. pazpedy yuuau 0a je KonoeHzayuja cmarba y 600y.
ucnapasaree. Ml onoa npomena uepcmoe cmarba y 2acO8Umo
cmarbe MU je HeKaKo UCnapasarbe, maxKo MeHu 368Y4l.

¥: 060 3uam, 060 cmo paounu y 3. pazpeody u Mucium od je noo B.

N: 3awmo mucauw oa je oo2cosop nod B mauan oocosop.

W: 3awmo muciuw 0a je mo mavan 002060p 7

¥Y: 3amo wmo cam 2nedao jeoar ypmanu Koju ce 306e
,, Hayxa uz osopuwuma “u mamo npuxasyjy Heke
excnepumenme.

U: Oso mu je nax unu medxcax 3a0amax ?

Y:1la, cemuna cam ce, aiu 0a ce cao Hucam cemuia He oux oauu
3HAJA.



3AJIATAK 6.

Komap nepa je ctaB/meH y yawy Boge. Koja cnvka
Hajbosbe nokasyje NosoXaj komaaa neaa y sogun?

1—_'_] N S R P T

j J J J

¥Y:0o0zo60p noo b.
WU: Kako 3naw 0a je mo 002060p 7

¥: Taxo cam 100nyma paouo, cmasmao cam ied y
COK U ) 800Y.

N: 3awmo ce mo oewasa’

¥Y: 3amo wimo je 1eo mepo, a 600a je mexana.

ID: 031418 | Science Grade 4

A piece of ice is placed in a glass of water. Which picture best shows the position
of the ice in the water?

© ©

WU: [lIma muciuw 3auimo aeo nuje ckpos na ony 7/ HMnu sawumo
HUje CKPO3 U3HAO 7

¥Y: Huje ckpo3 Ha OHY, 3amo wmo Huje OauiL MHO20 N1a2aH, Huje
Oaul Kao nepye, Huje mako 1ax, a u Hemozayhe je oa cmoju
Ha 800U.

U: 3awumo 7

¥Y: 3amo wmo Huxo He modice 0a cmoju Ha 800u. Ycemeapu
moowce! Moowce Opso. He 3nam 3auumo ne modice 0a cmoju.
Anu, ne mooice oa ce oopacu... Aaaa! Omonuno o6u ce.



| ID: 5041060 Science Grade 4

Ha cnuum 1 npuKasaHa je nocyaa X ucnymeHa
mMaTepujanoM KOju MOXKe BUTU y UBPCTOM, TEYHOM UMK
racoBUTOM CTamby. [locyaa je 3aTBOpeHa CTakNneHoM
nno4yoMm. [Nocyaa X je ctaB/beHa Haonayke Ha NpasHy
nocyay Y, Kao WTo je npuka3aHo Ha Civuwm 2.

Diagram 1 shows a container X that is filled with a material that could be a solid,

liquid, or gas. The container has been sealed with a glass sheet. Container X is
placed upside down on an empty container Y, as shown in Diagram 2.

Diagram 1 Diagram 2

glass sheet glass sheet

Cnuka 1 Cnuka 2 container X

CTaKneHa cTakneHa
nnouva nnouya nocyAa X
nocyna X nocypaY

CrakneHa nnoua je yknomeHa.
Koja of Aorbux Civka nokasyje wra hew BuaeTw, ako je

maTepujan y nocyam Xy raCoButom cTamy?

container £ container Y

The glaﬂs sheet is removed.

Which of the diagrams below shows what you would see if the material in
container X is a gas?

(Check one box.)

Diagram 3 Diagram 4 Diagram 5

|

Explain your answer.

Cnuka 3 Cnuka 4 Cnuka 5

1 & =

ObjacHun cBOj OAroBOP.




3agaTak 39

WU: [lIma me je manonpe 30yHun0 ?

Y: Hucam npenoszunao wuma je 060
(noxasyje na nocyoy XJ). Mma nyno
mozaa u He 3HaM wma je wmma.

W: Axa, 30yHune cy me ciauxe, Moxicod
HUcy baui HajjacHuje npuxkazawe.

V:Ila, oa.

Y: Cnuxa 3. [Ipoicu npem na woj u
oonyuyje ce 3a rwyJ

WU: 3awmo muciuw oa je ma?

¥Y: 1la, 3amo wmo xaoa nomepumo
CMAK10, NyCmumo 2aco8umo
cmarve, onoa he ce pauwiupumu no
uenoj nocyou.

W: Karxo mo 3naw?

Y: Objawrmwasao mu je mama Kao cmo
ounu y Yarvy. Ou 0ysa oyuiex, a
8A30YX ce pauupu no yeaiom
oyuiexy.




3A[0 ATAK 36 1D 5041201A I Science Grade 4

s

The picture below shows a river flowing across a plain.

Ha cnvuwm je npuka3saHa peka Koja Teye Kpos3 paBHuLY.
MorbonpyBPEeAHN panoBu ce 00aB/bajy Ha paBHULI
nopep peke. [locToje npegHOCTU U HepocTaum
0baBrbatba NoLONPUBPEAHUX PafoBa nopen PeKE.

Farming is carried out on the plain and near the river.

There are advantages and disadvantages to farming along a river.

A. Describe one advantage.

A. Onvww jeaHy NnpeaHOCT.

b. Onuww jegaH HepoCTaTaK.
I5. Describe one disadvantage,




3agaTak 36

Y: [la moorce Hekao oa ce oece nonjiase
U Mo Modice 0a yeyuiu bumxe u
MOIice HeKaoa Mano 0d OCyulu

peKa, He baw ckpo3, aiu 0a He 0yoe

N: 3awmo mucauw 0a je nnoonuje gLiLLe MYHO 600€ U MUCTUM Od. je No
semmume ? b

Y: Mucnum oa cy npeonocmu 3amo uimo
MUCTIUM Od je MaMo NA0OHUJe
3eMmpuume.

Y: 3amo wmo my uma suuie 6ooe.
N: A wma je nedocmamax ?

Y: Hucam cueypna.

WU: /]a 1u cme 060 yuuau nezoe?

V: ..enedana cam Ha me-y Kako cy
nonase u OHOA MoJice peKa Mao 0d

nonjaeu...

WU: /la mu mu je o6aj 3a0amax mesicax uiu iaK ?
Y: lla, mano mu je medrcaxk 3amo wimo mMopam ja
cama oa Kaxcem 002080p. Hemam oa eneoam
KOju 002080p Modice 0a byoe, jep nNpoCcmo HeKao
He Mo2y 0a ce cemum Hajlo2uutujee 002080pa.

WU: [lIma me je 36yrousano y 3a0amky ?
¥Y: IIpeonocmu u Hedocmayu, HUCAM 3HAO ULINA
3Haue.



Final remarks

SCIENCE TEACHING

* Importance of dealing with science
misconception

*Qut of school context highly important for
development of understanding of scientific
concepts

» Scientific concepts have to rely on spontaneus
concepts

e Spiral curriculum — understanding of the
complex material can be achieved at young
age, if properly structured and presented

U ITEM CHARACTERISTICS

» Appropriatness of visual displays
« Familiarity with words used

« Multiple choice versus open-ended
question

Q METHODOLOGY CHOSEN

- Easy for use
- Age appropriate

» Provides useful insights in delivered
curriculum
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