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General Science Questions

il
What do we get from cows?

Calves

What is H,O and CO, ?
Hot water and Cold Water

Why do mushrooms grow in damp places ?
Look like umbrellas

Define germination?

Process of becoming German



The brief

= To talk about the TIMSS experience
+ the concept,
* the players,
¢ the evaluation procedures,
* the question framing,
¢+ methods of communicating the results and
¢ the outcomes.
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= Purpose — briefly describe TIMSS from
South African perspective as a participant




Outline

= QOverview of the IEA

= Overview of TIMSS

= Management and Support Structure
= Instrument Development

= Sampling

= Administration

= Data entry

= Data cleaning

= Data Analysis

= Reporting

= Additional Support

= South African challenges (time permitting)
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What is the IEA?

" The International Association for the Evaluation of Educational
Achievement (IEA) is an independent, international cooperative of national
research institutions and governmental research agencies.

/
/

I[EA aims to:

= Provide international benchmarks that may assist policy-makers in
identifying the comparative strength and weaknesses of their educational
systems

= Provide high-quality data that will:

+ increase policy-makers’ understanding of key school- and non-
school-based factors that influence teaching and learning

Initiative

¢ serve as aresource for identifying areas of concern and action, and
for preparing and evaluating educational reforms

= Develop and improve educational systems’ capacity to engage in national
strategies for educational monitoring and improvement

National Education Quality

= Contribute to development of the world-wide community of researchers in
educational evaluation
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International Studies

SO SO Descripticn Clountries Yeari(s)
Clondicoecl
TE. A First Internartional Mathemarics 12 countries 195G
Situdy (FIMS)
TEA Sixw Subjects Studwy: 1970—1971
Science 19 (systerms)
Reading 15 countries
Literamire 10 countries
French as a foreign language B oountries
English as a foreign language 10 countries
Civic education 10 countries
ITE A First Internatonal Science Study 19 sysremmns 1970—1971
(FISS) (part of Six Subjects
Stuncly)
IEA Second Internaticonal Mathemartics 10 countries 1932
Study (SIMS)
ITE A Second International Science Sitady 19 systems 19283—19234
(SISS)
ETS First Internartional Assessment of G countries 1928
Educational Progress (LAEP-I. (12 systems)
Marthematics and Science)
ETS Second International Assessment of 20 couniries 1991
Educational Progress (LAEP-II.
Marthematics and Science)
TEA Reading Liveracy (L) 32 countries 1o9n—199]
ITE A Computers in Eduacation 22 countries 19288—1983%9

Statistics Internatonal Adualr Literacy Survey
(IAT.S) Canada
IEA Preprimary Project:
Phase 1
Phase 11
Phase IIl (longitadinal followup
of Phase II sample)
TIE A Language Education Study

IEA Third International Mathematics
and Science Stady (TIMSS):
Phase 1
Phase II (TIMSS-RE)

IEA Civic Education Stuady
O EACTY Program for Internartional Soadent
ASSEeSSmMIert

12 countries
T countries

11 countries
15 countries
15 countries

25 interested
COUTIETiEeS

45 couniries
Abonr 0

258 COUNMiries
32 couniries

IRELENEC R ELE b2y
191

l9s9—1991
1991 —-1995
19941996

1997

199419095
19971908
1999

2000 (reading)

205 (mmacka )y
2000 (scicrce)

Soarree 4 Throsryass SOy
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What is TIMSS?

TIMSS = Third International Maths and Science Study - 1995
¢+ TIMSS — R (Repeat- 1999)
¢ TIMSS 2003: Trends in International Maths & Science Studies
¢ TIMSS 2007: Trends in International Maths & Science Studies

To compare and analyze curricula, teacher practices and
student achievement in mathematics and science

To enable countries to determine whether they are
Internationally competitive

To examine the variety of “best practices” in successful
schools

To establish world-wide benchmarks for setting and
evaluating educational goals in mathematics and science



Purpose of TIMSS 2003 &2007

Help Countries Answer Questions:

= How well are our students doing In
mathematics and science?

= Are things getting better over time?

Initiative

= How can we improve? What are other
countries doing to foster achievement? \
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Participation

= Any country eligible to participate
= Fee of $60 000 p/a — for four years ($240 K)
= An average of 2 international meetings p/a

= Each country to nominate a National
Research Coordinator (NRC)

= In country costs include
¢ |tem development — voluntary

¢ Data collection, entry, cleaning and
analysis

¢+ Reporting and dissemination

Initiative
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~ TIMSS 2007 Participating Countries

Algeria, Armenia, Australia, Austria, Bahrain, Bosnia and
Herzegovina, Botswana, Bulgaria, Canada (Alberta,
British Columbia, Ontario and Québec), Chinese Taipel,
Colombia, Cyprus, Czech Republic, Denmark, Djibouti,
Egypt, El Salvador, England, Georgia, Germany, Ghana,
Hong Kong (SAR), Hungary, Indonesia, Iran, Israel,
ltaly, Japan, Jordan, Kazakhstan, Korea, Kuwait, Latvia,
Lebanon, Lithuania, Malaysia, Malta, Moldova,
Mongolia, Morocco, The Netherlands, New Zealand,
Norway, Oman, Palestinian National Authority, Qatar,
Romania, Russian Federation, Saudi Arabia, Scotland,
Serbia, Singapore, Slovak Republic, Slovenia, Spain
(Basque Country), Sweden, Syria, Thailand, Tunisia,
Turkey, Ukraine, United States, Yemen.

National Education Quality
Initiative
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TIMSS Structure

International Study Center (ISC)
Boston College

e Data Processing C W [
<o g Center (DPC) _
e GERMANY J NRC - Country
CU N
S ,
NRC - Country

= N
© o
g )
'EE = Statistics Canada .
& "Ej' Sampling )
S .
O = _ R
Ll — IRT Analysis
— ISC + E T S (Princeton) ) ]
(©
C N

ubject Matter Item Review Committee
O MIRC Subject M I Review C i .
'-% Maths & Science )
Z

( )

QIRC
Questionnaire Item Review Committee

Quality Assurance




Data Processing (Hamburg)

Country
Data &
Codebooks Data Databas;e
Instruments & PrOCeSSI ng NEm D!
FOrms Structure
at the
Reports,
Documentation DPC Statistics &
Documentation
O =
VT = LI
E_CB National Adaptations
O
':Ir_.—u ' \\'\_
< Country g

On-going communication with country during dat

processing!
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Instruments
i}
= Student performance in Mathematics
* Number, Algebra, Measurement, Geometry, Data

= Student performance in Science

* Life Science, Chemistry, Physics, Earth Science,
Environmental Science

= Context for student achievement
¢ System, School, Classroom, Student background

= Trends — 1995, 1999, 2003, 2007...



Instrument development process

Frameworks based on “common curriculum

Developed by SMIRCs - Maths & Science
* Subject Matter Item Review Committee:
+ Questionnaire Item Review committee - QIRC

ltems developed by countries and submitted to
SMIRCs

Multiple choice, Free response (Open + one “word”)
Draft instruments reviewed by all NRCs

ltems translated into required languages

+ |[EA manages translation process using local
translators

ltems piloted in all countries
Pilot data analysed for final instruments
Opportunity for country specific items also



TIMSS 2007 Framework

/
< Fourth-Grade Content Domains Percentages
= Number 50%
CDU Geometric Shapes and Measures 35%
C Data Display 15%
g O Eighth-Grade Content Domains Percentages
"@ = Number 30%
- g Algebra 30%
E g Geometry 20%
o ;
g Data and Chance 20%
-E Cognitive Domains Percentages
fZU Fourth Grade Eighth Grade
Knowing 40% 35%
Applying 40% 40%

Reasoning 20% 25%




Content Framework

/

< = Ambitious assessment framework
% + Specifies content and cognitive domains in
8 mathematics and science at two grade levels
‘5 » I Resulting in wide-ranging assessment
= >
0 =
S ®
L% = ltems Grade 4 | Grade 8
g Mathematics 161 194
E Science 152 189

Total 313 383




Harsh Realities!
/

= Assessment is too long for one student in one

sitting

¢ 7 hours at grade 8

¢ 5% hours at grade 4
t = Can’t keep reusing the test
¢ Gets out of date, needs updating
* Need to publish items to illustrate results
¢ Security issues
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So, What Is the Answer?
/
/

IIII.I
."l

Divide the assessment into smaller pieces, so
that:

= Each student responds to a manageable piece

= = Some pieces can be published and used for
Illustrative purposes

= The new pieces developed to replace the
published pieces can help keep up to date

= Matrix sampling/rotated designs

National Education Quality



The Test Design in 2003

B‘ook Block 1 Block 2 Block 3 Block4 Block5 Block6
1 Mol (Mo2) MO5 MO7
2 MO3 MO6 MO8
3 MO3 MO4 M13 M11
4 MO4 MO5 M14 M12
5 MO5 MO6 MO9 M13
6 MO6 MO1 M10 M14
7 MO1 M12
8 M11
9 MO3 M10
10 MO4 MO9
11 MO8
12 MO6 MO7




What are the 2003 tests like — Grade 8

Subject Reporting Category 1995 [tems 1999 ltems 2003 Items ~ Total
Mathematics  |Algebra 6 10 3l 47
Data 3 18 28

Geometry 4 19 3l

Measurement 4 12 15 31

Number 6 19 32 Y

Total 23 56 115 194

Science Chemistry 4 10 17 3l
Farth Science 6 19 31

Env. Science 3 18 21

Life Science 6 11 31 b4

Physics 5 17 24 46

Total 24 50 115 189
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Initiative

Sampling
fi
Based on country needs — e.g. subgroups,

regions, etc.

Conducted by TIMSS center in collaboration
with NRC

Assistance from Statistics Canada

Strict criteria applied (Comparability + SE)
+ Missing data acceptable
¢+ Omissions allowed — e.g. special schools,

Sample weighted ito country school
population

Sampling weights critical to accurate analysis
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Initiative

Administration

fi
Instruments administered by NRC + team

Training and support provided by IEA
¢ Appropriate manuals

¢ Training sessions

Processes monitored by IEA

¢ Locals hired & reports directly by IEA

Scores of monitored vs non-monitored
schools compared
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Data Entry & Cleaning

= Data entered in country

= Specially designed software developed by
IEA

= Double entry to eliminate errors
= Cleaning done in country
= Data checked by DPC before analysis

Initiative
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Calibrating the ltems

ltem Response Theory applied to analyse scores to ensure
comparability:

= Between booklets

= Between years

= Set scores on same scale for reporting

= When calibrating overall mathematics and science
¢ Select 1000 students from each trend country/year
+ Selection of students is done PPW (probability proportional to weight)

+ Each trend country/year contributes in the same amount to estimates (1000
students each per year)

= When calibrating subscales
+ Select 1000 students from each 2003 country
+ Selection of students is done PPW (probability proportional to weight)
¢ Each country contributes in the same amount to estimates (1000 students each)



Test Curriculum Matching Analysis

/

= NRC reports on which items are
Included/excluded in country curriculum

= Comparions of learner performance, in
each country, - included vs excluded items

= In 2003 - differences less tan 5% -
Indicating minimum impact of curriculum
on performance

Initiative
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International Benchmarking

_

V.

Select Benchmarks on the TIMSS achievement
scale to be described in terms of performance

Analyze data to identify items that students at the
Benchmarks answered correctly

Group items by Benchmarks for review by panels of
mathematics and science specialists - SMIRC
members

Panelists scrutinize each item and describe
student knowledge and understanding
represented by correct answer

Work with panelists to summarize and interpret
findings for the items at each Benchmark

Content referenced interpretation
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Cut-off scores — Maths 2003

i
International Scale
Benchmark Percentile | Score**
Top 10% Benchmark oQth 625
Upper Quarter
Benchmark 75th 550
Median Benchmark 50th 475
Lower Quarter
Benchmark 25th 400



.

/
Intermediate International Benchmark — 475

A TIMSS 2003 Maths

Students can apply basic mathematical knowledge In
straightforward situations. They can read, interpret,
and use different representations of numbers. They
can perform operations with three and four-digit
numbers and decimals. They can extend simple
patterns. They are familiar with a range of two-
dimensional shapes and read and interpret different
representations of the same data.




Countries

International Benchmarks

Percentages of Students Reaching

L=

International | International | International | International

Singapore

Chinese Taipei

L ]

L=}

" Korea, Rep. of

" Hong Kong, SAR

L=

L= ]

Japan '

L]

Hungary

L=

I Netherlands

R

Estonia

3

9
Belgium (Flemish) '
8
¢

>

Lo

Slovak Republic

Australia

{= L= ]
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Example of Benchmark table

Intermediate | Low
Benchmark | Benchmark
ws) |
93 (1.0 % (0
85(1.) % (0.
901(05) % (03
93(1.3 % (06)

88 (0.) % (02)
151 % (08)
80 20) 97(08)
81 %09
19(14) 97{05)
66 (1.7 0Ll
65 (1] N4
l E) D00

(09
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J Grade 4 high benchmark level

P Percenrt
Drescription: Part B—flakes and dresess. one sqquare from four trismgle tiles. (sguare tiles difioed ountry Fulll Cr
dimgonally into ore wwhite and one bilade triangl=l.

T =y 71 2.0
A, LTIae 2 of the triangke tiles o maks one large klack triangle. Then ehow T Metherlands L L E e
whmt vou did wnath youar tiles by shading in yvour trmangle below. Russian Federation
Lithuanis
Shade in Your Belgium (Flemish)

Triangle Here Chiness Taipei
f Ergland

F Australism
P I emem bl
Italy

f Scodand
// Fdorasay
Cyprus
T Hong Eong, SAR
Singap=ore
Hungarg
Sloe=riia
with wour tiles by ahading in your aquare below, F United Skates

i | Imternational Avg. | 205
Shade in Your rt=rmations g

Flaoldowes, Rep. of

B Useall 4 tmangle tiles to moke o black sguare. Then show svhat yoo did

Sguare Here R
Tuini is
Iran, Elamic Bep. of
A
Fhilippine=s
Pl oo s i
Bzrichmarkisg Particdpants
Imcdiarms Steb=, 115 42 [(Z4d)
Oirtario Prosinos, Can. 49 2.9
Duebes Proeimees, Cani. 49 2.9
B s o i e
i 8 (hnk fracts vt the b - ol o g ¥ s
[ W humk actaom o £he bisare 1 haded 1n part B mbowa ConaTiy ’.“:E::-lg]“tinz.::ﬂ

SrE e "L"




Grade 8 Advance Level ltem

-

Betty, Frank, and Darlene have just moved to Zedland, They each need to
got phone servics, They reopived the following indormation from the
telephone company about the two different phone plans it offers.

They must pny a set fee each month and there are different rates for ench
minute thev talk. These rates depend on the time of the day or night they
uwse the phome, and on which payment plan they choose, Both plans inclhode

tirme for which phone calls ave e, Dhetails of the twoe plans are shown in
the tabla below,

Rate per minute Free minubes

Flan Monthly Fee | Cay Night per month
| [(8am -5 pm} (5 pm - 8am) |

Plam & 20 zeds | 3 zads 1 zad | 150
i |

Plan B 15 zeds E 2 zeds 7 zeds E 120

Betty talks for less than 2 hours per month. Which plan would be less
expengive for hee?

Less expensive plan FI--IIE' (e S E

Explain your answer in terms of bath the monthly fee and free mimates,
=he tallks dJder Lless thaw z doyrs
aue Flauw B as Lesa mmntﬁé‘; _ﬁ-ﬁEE

lapan 49 22)
Suetralia 44 233
Estoaiia 44 21
M Kores, Rep. of 40 1.7)
Singapors 4017
Hungary e N
B=lgium {Fl=mish] =01
U Lithusnia AT
# United States N7}
T Sootland - P
' brael EER AN
Me=er T=alamd o0 24
T Netherlands 18 2 5)
" Hong Kong, SAR 28 200
Slorvreriim a7 [232)
SeeedEn 7 15
Malaysia 7 17)
Chirese Taip=i A7 M2
Howak Republic 26 2400
haky 213 14
Lt is
| ntemational fvg. | 21 03
Jardan 20 12
Babirsin 12 1 .43
Moreray 12 1 .43
Hormnsriis 1€ 183
Riessian Faderstion 15 2.0
Egupt 14 123
Cyprus 13 143
' Indonesia 12 143
' Serbia 12 113}
Chil= 12 1.1}
Bulgasria 12 N7}
Lebamion 1 14
Philippines 1M N2
! Macedania, Rep. of 10 115}
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_ Reporting
—\
= Report student’s overall performance on the

assessment
= Report trends over time

= Analyze relationships between student
performance and background variables (home,

school, classroom, etc)
* International report — by ISC (Boston)

= Country reports — by NRC
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Reporting Scales used in TIMSS /

= Scales for mathematics, science, and
content areas

= Scale range: 0 — 1000
+* Most scores between 200 and 800
¢ (Mean: 500, SD 100)

= Scores from 1995, 1999, and 2003 are on the
same scale



Reporting - Benchmarks

= Percentages of students in each country
reaching each Benchmark, with trends Iif
available

= Example items for each Benchmark

+ Showing overall percent correct for each
country, indicating If statistically different from
International average

Initiative

>
—
(O
)
e/
=
9
-
)
O
S |
[®)
L
©
C
i,
e
(O
P




=
©
)
e/
—
O
-
(O
QO
-
e,
LLI
[
C
9
e
(O
Z

Initiative

Maths Achievement 2003
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Science performance — Grade 4

Axerage
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Contextual information
% & time spent on various activities in the maths class
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Class sizes and maths scores
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- Additional Support
—

= Basic and Advance analysis

= Secondary Analysis

= |[nternational Data base — all data

= SPSS and SAS Programs to conduct analysis

= Conference — Every two years 2004, 2006, 20087



Reports

TIMSS 2003 Technical Report

TIMSS 2003 International
Science Report

Initiative

TIMSS 2003 International
Mathematics Report

National Education Quality

\

ces
Research Council

5 Reports



User Guide Supplements 1 and 2

Supplement 1

International Version of the TIMSS 2003
Background Questionnaires

lement 2

National Adaptations of International
Background Questionnaire Items

e
=
£ EHSRC
—
L —— 4=,—£ Human Sciences
. — Research Council
6 User Guide
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__ S A challenges
= Participated in 1995 (poor data), 1999, 2003

= Poor results — pressure on MoE
= Not participating in 2007
* No change expected Iin scores

* High enrollment and in-country costs

= Review of Assessment practices / policies?



Trends in Maths & Science performance

- v -ll_.'
—— ;

Scale Score

W 1995 (11999 002003
800

/700

600

500

N
~
ol

300 278

N
oy
LN

243 244

100 -

Maths Science



SA vs other nations - 2003 TIMSS Maths
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Maths and science performance low compared to Botswana Morocco,
Malaysia, Indonesia - even Palestine



TIMSS Grade 8 Maths Performance by ex-dept
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Thank you for your attention
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