CHAPTER 1

concepts andkills and is one of the two “combination” tasks. percentage score: 75%), this task proved difficult for most eight
Studentavere asked to move an object (a square card ongaade students. In conducting the investigations, students in so
stand) placed between a light source and a screen to investigaiantries either assumed that they need not present new measuremen
how the positions of the light source, the card, and the screen arefailed to list data in organized tabular form. Many estimate
related to the size of the shadow cast upon the screen. At the eigtiiftances “by eye” rather than by measuring. Most students achievin
grade, Items 1 and 2 (Figure 1.10) were intended to assess studefut$’credit on deducing a general rule (Item 6 — average percenta
ability to follow directions, report on their observations, and usscore: 21%) based their answers on empirical data rather tha@
h

T he Shadows task measures both science and mathemakgsept for the initial observation item (Table 1.11, Item 1 — averagt{/)

their conceptual knowledge of light and shadow to explain whgeometric approach. However, in a few instances careful inves
the shadow was always larger than the card. Item 3 asked studeya8ons were carried out, with measurements so precisely done t
to find and record at least three positions of the light and the castlidents could actually deduce the mathematical “rule” from the
that would make the shadow twice the size of the card. Studeetmpirical data. About 2% of students internationally were success
then were asked to conduct an investigation to find a general r@eusing a mathematical approach based on recognition of simila
for varying the distance between the light and the card and the c#éiidngles to “find a rule when the shadow will always be twice th
and the screen so that the shadow is always twice the size of #iwe of the card.”

card. In Item 4, students were asked to describe their investigati
They were required to present their measurements in tabular f

(E]v'en though it was structured differently, the fourth-grade student.
(Item 5) and then to derive the general rule (Item 6). D )

O&ls0 had a lot of difficulty with this task (Table 1.12). The first four
items were procedural and were guided by explicit directions. To
To do well on this task, it was important to understand how shatdegin, students had only to observe and describe in general what
ows are formed and that light travels in straight lines. In additiomappened when they moved the light nearer to and further from the
the ability to recognize similar triangles and apply some of thegard (Items 1 and 2), which they managed quite well. Then students
properties could be very helpful in deriving a mathematical rulevere asked to measure the width of the shadow and the distance

However, it was also possible to arrive at a generalization empifrom light to card (Items 3 and 4), which they found much more
cally, without considering (or at least without explicitly referring to)problematic. In the last three items, students were asked to find
similar triangles formed by the light rays, the card, and the screeand record three positions where the shadow was twice as wide as
the card, explain why the shadow is always larger than the card,

T_he fou_rth—grade version qf the Shadows task (Figure 1.11) PTOhd find a rule that tells when the shadow will always be twice as
vided simpler, more explicit directions and a table for recordin

the data, and placed the explanation item much later in the t ide as the card. These tasks were clearly beyond the grasp of the

askK,
after students had more experience with the phenomenon. lf%l#rth-grade students.
fourth-grade students, except for the last two items, Shadows was
largely a procedural task based on following directions. Thus, no
performance comparisons are possible between the two grades, even
for items that appear identical.



CHAPTER 1

w101 B O RSBV To) WAl FuLL-TAsk EXAMPLE AND ScORING CRITERIA — EiGHTH GRADE

ITEMs 1 AND 2

SHADOWS

At this station you should have:

Flashlight (or torch) on a stand (this will be called "the light")
5 cm sq. card on a stand

Screen on which to form a shadow of the card

Meter ruler

30 cm ruler

ReadALL directions carefully.

Your task:

Find out how the size of the shadow changes as you move the card.

This is what you should do:
« Keep the card still and move the light closer to the card and further away.

1. What happens to the size of the shadow?

When you pmove fhe lght clofer 7o fhe card 4he
Shaclor 7@/6 b/yge/ and iren yOL/ Move e //y/n/ Fueay
the thadon yerfr Sallev .

2. Why is the shadow always larger than the card? You may draw a picture or diageatn as
of your answer.

The  shadow /7 ﬂ/fvayf /ﬂyei Hon e card becavie
al e lights ragy fraye/ ey g¢l wider . Whh ey
bl e card hey are Payrower ton ~hen Hey hit
bhe mall The thodlows 15 L hght phith Gels bhadd
out jy He  carel.

—

) : ‘\ e AFe
THI mmears e Johlt 74/ /?—/“/P(/FC;N[O{?Z
(C/fp/ or on Q///wﬁ/‘/ ore le whiCh /na

i1 .
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ITeEms 3 AND 4

When the card is between the light and the screen, the card makes a shadow on the scieen.

52

3. Now find at least three positions where you can put the light and the card to make a shadow
twice as wide as the card. Record the distance from the card to the screen and from the light
to the card for these three positions.

/) 135 cm o card fo Jcreen 13.5 cm dom card A //7/)/—
2/ /5 om kem card g Jr@S 155w Bomy corel 4 lipht

7) o bom card h reen 705 gm  bom card P //7/47‘
2

You are now going to do an investigation to try to find a general rule for how far away from
the screen the card and the light should be placed to make the shadow twice as wide as the
card.

You will need to:

*  decide what to measure
*  decide how to present your measurements clearly and simply
«  draw what conclusions you can from your measurements

4. Describe what you did in your investigation. A picture may be useful.

for my /'/)Ve//v/'ﬁqﬁb/v I pul a ruler ok the btk
of L hox T tpern moved the light oround ugr!
e chpolow was Proce by or the corel . r

ten meapured the ot Irancedt Kom He care! b SEEr

and o He corer fo gy nght. L repeated
Hre 3 bme “sng Fhe ///z./,// yo Jrtierent ppykon

Please turn the page.

TASK SM1-P2 page 2
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ITEMs 5 AND 6

5. Present your measurements in as clear a way as possible.

Position number [ ciijance Foms ot lance Bamt cond
SWreen o cavel |h gkt (cm)
I /35 em /375 ¢em
Y 15 tm 155 m
3 10 em 75 em

6. What general conclusion can you draw from these results? Try to write a rule that describe:

when the shadow will always be twice as wide as the card.

/;’D/W %‘C/C /e/u//] L o e (O/IC/M//'DM +ho *
He carcl mutt fe or Vi ml,@y /@/y,owma/c//v]

bom Hhe screer as iF fom Jhe sght

/6//6 = 7 And a shaclon Suire fhe e of
a card place the cord bolt ey betoen

H fCreen dned the Lght.

PUT THE MATERIALS BACK THE WAY YOU FOUND THEM SO THAT

SOMEONE ELSE CAN USE THIS STATION

page 3

TASK SM1-P2

CRITERIA FOR FuLLY-CORRECT RESPONSE

Item 1 - Describe how shadow size changes in response to distance
of light. i) Comments appropriately on the size of shadow. ii) Comments
on the relationship between the distance from light and size of
shadow. Total Possible Points: 2

Item 2 - Explain why shadow is larger than card.i) Includes

concept of light traveling in a straight line and spreading out from a
source. ii) Explanation or diagram shows how the shadow is formed
Total Possible Points: 2

Item 3 - Record distances for three positions where shadow is
twice as large as card.i) Records at least 3 measurements where
shadow is twice the size of card. ii) Measurements are paired:
distance from light to card and distance from card to screen.

iii) Measurements are plausible: the distance from card to screen
and distance from light to card are equal (withli9%).

Total Possible Points: 2

Item 4 - Describe investigation. i) Includes description of how
measurements were taken. ii) Includes taking measurements of both
distances and shadow widtfotal Possible Points: 2

Item 5 - Present measurementsi) Measurements presented in a
list, table or by graph. ii) Measurements are clearly and completely
understandable with appropriate units, labels, and descriptors.
Total Possible Points: 2

Item 6 - Write a general rule to describe when shadow will always

be twice as wide as cardi) Summarizes data in sentences, formula,
or diagram. ii) Indicates that shadow will be twice as wide as card
when the distance from light to screen is twice the distance from light
to card.Total Possible Points: 2
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C HAPTER 1

S le10]=1=0 80 B RSN 10\l | TEMS AND SCORING CRITERIA — FOURTH GRADE

SHADOWS

At this station you should have:

Flashlight (or torch) on a stand (this will be called "the light.")
A5 cm sq. card on a stand

Screen on which to form a shadow of the card

Meter ruler

30 cm ruler

ReadALL directions carefully.

Your task:

Find out how the size of the shadow changes as you move the card and the light.

This is what you should do:

» Keep the card in one place and move the light closer to the card.

1. What happens to the size of the shadow when you move the light closer to the card?

» Keep the card in one place and move the light further away from the card.

2. What happens to the size of the shadow when you move the light further from the card?

3. Putthe card 5 cm from the screen. Put the light 10 cm behind the card. How wide is the
shadow?

4. Put the card 10 cm from the screen and move the light until the shadow is twice as wide as

the card. Measure the distance from the light to the card. Write your measurement in the
table below.

When the card is between the light and the screen, the card makes a shadow on the $creen.

Task layout condensed for display
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5. Find three more places to put the light and the card where the shadow is twice as wide as the
card. For each place, make the same measurements as you made before and write them in the
table. Be sure to include the units for each measurement.

Distance from card to screen Distance from light to card

10 cm

6. Why is the shadow always larger than the card? You may draw a pichae esyour
answer.

7. Find a rule that tells when the shadow will ALWAYS be twice as wide as the card.




Ficure 1.11 (conT.) SHADOWS — FOURTH GRADE

CRITERIA FOR FULLY-CORRECT RESPONSE

Item 1 - Describe how shadow size changes when card is moved
closer to light. i) States that shadow becomes larger as card is brought
closer to light.

Total Possible Points: 1

Item 2 - Describe how shadow size changes when card is moved
further from light. i) States that shadow becomes smaller as card is
pulled further from light.

Total Possible Points: 1

Item 3 - Measure width of shadow when card and light are placed
at specific distances.Determines width byneasurementMeasure-
ment is accurate (7.5 cm8 mm) for card 5 cm from screen and light
10 cm from card.

Total Possible Points: 1

Item 4 - Measure distance from light to card where shadow is twice
the size of card.) Distance from light to card is equal to the distance
from card to screen (or half the distance from light to screen). ii) With
card 10 cm from screen, correct measurement is1€ gmm.

Total Possible Points: 2

Item 5 - Record distances for three more positions where shadow

is twice as large as card.) Table is complete. ii) Measurements are
plausible: the distance from light to card is equal to distance from card
to screen, withirt 10%.

Total Possible Points: 2

Item 6 - Explain why shadow is always larger than card.

i) Includes concept of light traveling in a straight line and spreading
out from a source. ii) Explanation or diagram shows how shadow is
formed.

Total Possible Points: 2

Item 7 - Find a rule to predict when shadow will be twice as wide

as card. i) States that shadow will always be twice as wide as card
when the distance from light to screen is twice the distance from light
to card.

Total Possible Points: 2

C HAPTER
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C HAPTER 1

IEVLI NN Shadows Task: Average Percentage Score on Items — Eighth Grade*

Average Percentage Scores on Iltems

Overall Item 1 Item 2 Item 3 Item 4 Item 5 Item 6
CONY SN Descrive Observaton | Explan Observaton | RIOOeR SO | Deserbe | et | e
Average ¥
2 2 2 2 2 2
Points Points Points Points Points Points
Singapore 50 (3.5) 90 (1.8) 55 (6.0) 41 (4.8) 39 (3.5) 46 (6.0) 29 (4.6)
Sweden 45 (1.9) 82 (2.4) 43 (3.9) 57 (3.9) 30 (3.3) 27 (4.0) 32 (3.5)
Iran, Islamic Rep. 43 (1.5) 84 (2.8) 57 (3.9) 33 (4.1) 23 (2.4) 24 (2.6) 37 (2.8)
" Switzerland 41 (2.2) 80 (3.5) 44 (4.9) 43 (3.6) 29 (3.7) 22 (3.2) 32 (3.3)
Norway 39 (2.0) 75 (3.0) 28 (3.1) 51 (3.4) 25 (2.5) 18 (3.1) 35 (4.3)
Czech Republic 37 (1.9) 87 (2.7) 48 (2.9) 32 (3.5) 27 (2.9) 8 (2.4) 19 (3.8)
" Scotland 36 (2.4) 83 (3.3) 24 (3.3) 31 (4.0) 28 (4.3) 36 (3.5) 16 (3.4)
Spain 36 (1.7) 78 (2.9) 40 (3.8) 29 (2.7) 37 (3.7) 16 (3.0) 16 (2.1)
Canada 35 (1.6) 75 (2.6) 21 (3.2) 34 (2.8) 30 (2.3) 28 (3.8) 19 (2.5)
New Zealand 29 (2.0) 70 (3.5) 17 (2.1) 15 (1.7) 21 (2.7) 35 (2.8) 13 (2.5)
Portugal 25 (1.5) 65 (3.2) 27 (3.7) 24 (2.7) 16 (2.6) 11 (2.3) 7 (2.1)
Cyprus 18 (1.5) 64 (4.8) 14 (3.2) 8 (2.2) 12 (2.7) 3 (1.4) 9 (2.3)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 36 (1.9) 67 (3.7) 24 (3.4) 39 (3.8) 32 (4.1) 28 (4.4) 25 (4.6)
2 England 46 (2.3) 77 (2.9) 33 (3.9) 23 (3.3) 47 (3.2) 71 (3.7) 23 (3.0)
Netherlands 35 (2.8) 55 (4.1) 50 (5.2) 33 (3.7) 27 (3.3) 25 (4.3) 23 (3.9)
United States 28 (1.9) 64 (4.0) 20 (2.4) 13 (2.6) 27 (2.8) 34 (3.2) 11 (2.3)
|Countries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Colombia 22 (2.5) 54 (5.4) 22 (2.7) 21 (4.1) 17 (3.5) 14 (4.9) 5 (1.9)
* Romania 36 (2.8) 92 (2.3) 28 (3.6) 24 (4.8) 26 (4.8) 17 (3.1) 26 (5.1)
Slovenia 31 (1.8) 76 (3.3) 29 (3.0) 24 (2.7) 24 (2.9) 12 (2.1) 19 (3.6)
K‘\fg:gggona' 35 (0.5) 75 (0.8) 33 (0.8) 30 (0.8) 27 (0.8) 25 (0.8) 21 (0.8)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

* Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

! National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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Shadows Task: Average Percentage Score on Items — Fourth Grade* [Elol (=585~

Average Percentage Scores on Iltems

C HAPTER

Overalll Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7
Task i : i : . i )
Country e Descn(l_)_ﬁ) SS‘Glgradow. Descn't:)SrtShr:rldow. MeaSL\lAr/?d?hhadow Measure Distance hRﬂzr;glﬁr :mlv;?]rtg Explalg ifgadow Find General Rule
1 1 1 2 2 2 2
Point Point Point Points Points Points Points
Canada 36 (1.7) 72 (3.0) 70 (3.1) 36 (2.9) 22 (2.4) 29 (2.3) 12 (1.8) 8 (1.2)
" New Zealand 34 (1.0) 86 (2.7) 82 (2.9) 32 (3.3) 16 (2.7) 14 (2.4) 5 (1.4) 3 (1.0)
Portugal 27 (1.6) 66 (4.8) 63 (4.9) 25 (4.1) 16 (3.3) 12 (1.8) 4 (1.3) 0 (0.0)
Iran, Islamic Rep. 26 (2.1) 61 (5.9) 63 (5.8) 13 (3.0) 18 (4.2) 15 (2.7) 7 (2.4) 3(1.2)
Cyprus 16 (1.6) 47 (4.7) 39 (4.7) 11 (2.8) 7 (2.1) 5 (1.8) 3 (1.8) 1 (0.4)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 33 (1.6) 71 (4.5) 72 (2.3) 31 (6.0) 20 (2.8) 27 (2.7) 4 (1.3) 6 (1.9)
Hong Kong 30 (1.6) 65 (5.0) 62 (3.3) 24 (4.3) 17 (3.1) 17 (3.1) 17 (5.0) 5 (2.0)
United States 33 (1.2) 79 (2.6) 81 (2.9) 33 (3.7) 19 (2.7) 8 (1.5) 7 (1.6) 3 (1.3)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 32 (1.8) 77 (4.8) 73 (4.9) 32 (3.5) 23 (4.0) 12 (2.5) 4 (1.1) 6 (2.1)
LCVE:QS?”E" 30 (0.5) 69 (L.4) 67 (13) 26 (1.3) 18 (1.0) 15 (0.8) 7 (0.8) 4 (0.5)

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
* Percent of total possible points on each item averaged over students.
Y Average of percentage scores across items; all items weighted equally.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
1 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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CHAPTER 1

concepts and skillsnd is thus a “combination” task. Studentsones. However, some 30% of the eighth-grade students did
were provided with a simple equal-arm balance and a supehieve this level of accuracy.

ply of plasticine (modeling clay) and asked to use the balance to er , .

make lumps of plasticine of different weights. Eighth-grade st t_lgEtr}—gral((j_e stuggntls hadTncI;IdlflflcllgnI/tW|tthAhe straightforwar )

dents were given 20g and 50g weights and asked to form four lum g ot making a ug gmp( aple 1.13, ftem A —average percent.
e score: 93%), or in describing how they accomplished th

of plasticine: 20g, 10g, 15g, and 35g in weight (in that order), a ) -
to explain their strategy for forming each one. This task was i ltem 1B — average percentage score: 86%). The most difficult

tended to measure student understanding of the principle of gke_pro(:/ed to be the 15g lump (Item 3B — average percentage
balance and the ability to use it, as well as mathematical probl (I)re._37 /9)' Tr;]e rQOISt popularbstr_ategy Walls 0 .malzleha |209 rl]u '
solving in non-routine situations. Although the first item is asimpl%Ia ve It, using the balance to obtain a 10g lump; and halve that
matter of building up a lump of plasticine that balances the Zdjbtam a 5g lump that was then aqlded to the 10g lump. The mog
weight, the other three lumps can be made only by combining aﬁapmar strategy for ltem 4B (making a 35g lump), was to use t

dividing lumps in various combinations. These three problem :'ths an:? pr?\t/t;ou;,g/ madehlumps o pdund udp a nlegv Ilump °
require carefully thought-out problem-solving strategies but ar g- €.g. 1putihe S5g Weight on one side and my ~5g iump

essentially the same task, although of increasing complexitg/.e other and added to the 15g side until they balanced.” Z

Figure 1.13 presents the task, with a sample response and sco@agne of the eighth-grade students showed a lack of compreh
criteria for a fully-correct response. All lumps of plasticine wergion of how an equal-arm balance operates, and either attempte
handed in at the end of the session and the weights verified by ti& the slope of the balance arm to estimate weights, or (whgre
administrator. commercially produced balances were used) used the small mecha-

The task for fourth-grade students was basically the same, excapt " !ntended_for bqlancmg the mstrumer_\t befqre use (ze“romg)
d tried to calibrate it (mentally) to determine weight: e.g., “I put

that the fourth graders were given only one 20g weight with th e 20g weight in the scale and added plasticine till it reached this

balance, and the required lum ere 20g, 10g, 30g, 15¢. Ite 1 5 . o
1B and 2A. 2B erec:t:g sarlrJ1e ?cfrmtl)orth grgde Igevelsg anc? Iter:]ss4mark'" Here the student has drawn the zeroing bar, arbitrarily named

4B for fourth-grade students correspond to Items 3A, 3B for eight r_l((ja'z_er_o po;nttlr:l tlh(?t(iengergass 2_?% and_f_eznmgteﬂ a mezlr;r(er about
grade students. Figure 1.14 shows the task for fourth graders. visions o the [eftto be 55g. The verilied weight was 24 grams.

T he Plasticine task also combines mathematics and scierafet10% for the two larger lumps af®0% for the two smaller —U
not

In order to keep administration costs to a minimum, countries WeFe(_)urth-grade students also found the task of making a 20g lump

encouraged to use balances constructed from everyday mater gl%l)éeasyb(_'rablhe 11; Iteg.q dl_,tA—average pre]:rcl:lenta_ge slctore: 183%)'
according to a design provided by the TIMSS International Stu escribing ?W ey d _ |5;sz r_Frc])re (j;ha etngll?g ( ”emf h'_h
Center. Although these balances worked quite well, students at b Yy rage percentage score. 6). The other tasks, all of whic

grade levels had difficulty achieving accurate results. To compeW—VOIVed the use of the balance to divide and sometimes combine

sate for this lack of precision, the scoring rubrics allowed atoleran%evIOUSIy made lumps, were very difficult for these students.
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CHAPTER 1

FIGURE 1.12 - PLASTICINE

ITem 1

FuLL-TAsk EXAMPLE AND SCORING CRITERIA — EIGHTH GRADE

ITEMs 2 AND 3

PLASTICINE

At this station you should have:

Some plasticine

A balance

Plastic bags

A 20 g and a 50 g mass (weight)
Colored small circular sticky labels

ReadALL directions carefully.

Your task:

Use the balance to weigh different amounts of plasticine as carefully as you can. Then
explain how you made them.

Before starting the task:

MAKE SURE THE PANS ARE BALANCED WHEN EMPTY.
IF THEY ARE NOT, PUT YOUR HAND UP AND TELL THE TEACHER.
la. Use the balance to make a lump of plasticine that weighs 20 g.

* When you have made the 20 g lump, write 20 g on a colored label and stick it on the
lump. Put the lump in a plastic bag.

1b. Write down how you made the 20 g lump.
Ore &fF Ywe A‘Teﬂ S o V\Wi\/j:\éq\%ﬁ weight 114
PQ‘H-.\ n QA e ( '}'\f\eﬁ’\

Sl am

on oont

e \)eié\“i\aﬂ - ' %V\Qddq'[\%(jw\é \g:(;lzjz(‘/c
Poth %oﬂes, \ &uﬁ'\\ :j\:\qu e srve o
Weighed 205, e Plasticue

2a. Use the balance to make a lump of plasticine that weighs 10 g.

* When you have made the 10 g lump, write 10 g on a colored label and stick it on the
lump. Put the lump in the plastic bag with the 20 g lump.

2b. Write down how you made the 10 g lump.

| madeanelh e 204 lorp Osing Yne same
method S pelore , T hen |\ bro‘p\e T oin ka/f
dnd placed oh® on each  +req en dhe

Palace . |C# One vas uier
| woold hreak sowe of \(f\faop-@ 2\%\ g\i\fo}k\ef

on Yhe lighter one, Fuent ually ety |
(';"f'g\/\@d 9%@ same and | \,Ltvjxew eac;}\wﬁi\e
opld welﬁb\ loﬂ“QMS,

3a. Use the balance to make a lump of plasticine that weighs 15 g.

« When you have made the 15 g lump, write 15 g on a colored label and stick it on the
lump. Place the 15 g lump in the plastic bag together with the other lumps.

3b. Write down how you made the 15 g lump.

\ 0sed Yhe 203 weight and, J(\/\Q lomp), 4
\ @\qced) Zach one gf\ a %reﬂ, L HE?\ W\g&eyd
2 ‘\W\? fha' weghed 4o same, | then
2% Tin hal ok e weichtegdy
| b *Va{) afd osing Yre same mgﬁmﬂ as

Qbo\)ej ma
Weigl, lggtiqig'ﬁ\em evan,Boach goyy

Please turn the page.

page 2 TASK SM2-P2
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CHAPTER 1

ITEM 4 AND ADMINISTRATOR’S MEASUREMENTS

4a. Use the balance to make a lump of plasticine that weighs 35 g.

lump. Place the 35 g lump in the plastic bag with the other lumps.
4b. Write down how you made the 35 g lump.

lomp wool A we,@\,\ 5%

« When you have made the 35 g lump, write 35 g on a colored label and stick it on the

’ \(\(PU+ e 207 ‘% Weight ~n q.\_‘ﬁEtg

\Oost Made.
Lept gul mg qu\\me’o’\4\)\eo \/tevempy

Hhe

MAKE SURE YOUR NAME IS ON THE BAG

LEAVE EVERYTHING ELSE AS YOU FOUND IT.

page 3

HAND IN THE BAG WITH THE LUMPS OF PLASTICINE YOU HAVE WEIGHED.

TASK SM2-P2

CRITERIA FOR FuLLY-CORRECT RESPONSE

Item 1a - Weigh a 20 g lump of plasticineLump has correct mass
(20+ 2 g). (Based on administrator measurement.)
Total Possible Points: 1

Item 1b - Describe strategy for making 20 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Item 2a - Weigh a 10 g lump of plasticineLump has correct mass
(10x 2 g). (Based on administrator measurement.)
Total Possible Points: 2

Item 2b - Describe strategy for making 10 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Item 3a - Weigh a 15 g lump of plasticineLump has correct mass
(15= 3 g). (Based on administrator measurement.)
Total Possible Points: 1

Item 3b - Describe strategy for making 15 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Item 4a - Weigh a 35 g lump of plasticineLump has correct mass
(353 g). (Based on administrator measurement.)
Total Possible Points: 2

Item 4b - Describe strategy for making 35 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points:2
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CHAPTER 1

e 0]=1=0 B B R BTN R lel N[  [TEMs AND ScoRING CRITERIA — FOURTH GRADE

PLASTICINE

At this station you should have:

Some plasticine

A balance

Plastic bags

A 20 g mass (weight)

Colored small circular sticky labels

ReadALL directions carefully.

Your task:

Use the balance to weigh different amounts of plasticine as carefully as you can. Then
explain how you made them.

Before starting the task:
MAKE SURE THE PANS ARE BALANCED WHEN EMPTY.
IF THEY ARE NOT, PUT YOUR HAND UP AND TELL THE TEACHER.

la. Use the balance to make a lump of plasticine that weighs 20 g.

* When you have made the 20 g lump, write 20 g on a colored label and stick it on the
lump. Put the lump in a plastic bag.

1b. Write down how you made the 20 g lump.

2a. Use the balance to make a lump of plasticine that weighs 10 g.

* When you have made the 10 g lump, write 10 g on a colored label and stick it on the
lump. Put the lump in the plastic bag with the 20 g lump.

2b. Write down how you made the 10 g lump.
3a. Use the balance to make a lump of plasticine that weighs 30 g.
* When you have made the 30 g lump, write 30 g on a colored label and stick it on the

lump. Place the 30 g lump in the plastic bag with the 20 g and 10 g lumps.
3b. Write down how you made th&0 g lump.

4a. Use the balance to make a lump of plasticine that weighs 15g.

* When you have made the 15 g lump, write 15 g on a colored label and stick it on the
lump. Place the 15 g lump in the plastic bag with the other lumps.

4b. Write down how you made the 15 g lump.

CRITERIA FOR FuLLY-CORRECT RESPONSE

Iltem 1a - Weigh a 20 g lump of plasticineLump has correct mass
(20« 2 g). (Based on administrator measurement.)
Total Possible Points: 1

Item 1b - Describe strategy for making 20 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Item 2a - Weigh a 10 g lump of plasticineLump has correct mass
(10t 2 g). (Based on administrator measurement.)
Total Possible Points: 2

Item 2b - Describe strategy for making 10 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Iltem 3a - Weigh a 30 g lump of plasticineLump has correct mass
(30« 3 g). (Based on administrator measurement.)
Total Possible Points: 1

Item 3b - Describe strategy for making 30 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points: 2

Item 4a - Weigh a 15 g lump of plasticineLump has correct mass
(15+ 3 g). (Based on administrator measurement.)
Total Possible Points: 2

Item 4b - Describe strategy for making 15 g lump of plasticine.

i) Method includes use of balance. ii) Method plausible for obtaining
desired mass.

Total Possible Points:2

Task layout condensed for display

63




C HAPTER 1

64

Average Percentage Scores on Iltems

PlasticineTask: Average Percentage Score on Items — Eighth Grade*

Overall Item 1A Item 1B Item 2A Item 2B Item 3A Item 3B Item 4A Item 4B
ntr Task Weigh Describe Weigh Describe Weigh Describe Weigh Describe
SOy W coolimo | S | woglime | RS | asgump | SRS | wsalme | RS
1 2 2 2 1 2 2 2
Points Points Points Points Points Points Points Points

Iran, Islamic Rep. 81 (2.6) 93 (2.4) 97 (1.2) 91 (4.2) 79 (2.5) 92 (2.7) 72 (3.6) 64 (5.1) 63 (6.7)

" Switzerland 73 (2.1) 98 (1.3) 88 (2.0) 82 (3.9) 71 (3.2) 71 (4.8) 50 (3.7) 62 (3.8) 60 (3.7)

Sweden 72 (2.9) 88 (3.5) 97 (1.0) 80 (3.5) 69 (3.1) 73 (4.3) 51 (4.6) 57 (5.4) 58 (4.4)

Czech Republic 68 (2.6) 95 (2.1) 96 (1.9) 74 (4.1) 62 (3.5) 65 (4.1) 44 (4.0) 58 (4.9) 51 (6.0)

Norway 67 (2.3) 99 (0.9) 92 (1.7) 74 (4.1) 62 (3.7) 64 (3.9) 38 (3.7) 54 (3.9) 50 (3.5)

Singapore 66 (3.3) 99 (0.7) 82 (2.7) 65 (5.2) 60 (4.9) 64 (5.6) 44 (3.9) 60 (4.7) 53 (4.0)

Canada 65 (1.9) 93 (2.0) 86 (2.1) 68 (2.9) 58 (3.1) 71 (3.6) 40 (3.9) 54 (3.4) 49 (2.9)

New Zealand 63 (2.2) 98 (0.9) 94 (1.7) 56 (3.4) 52 (3.0) 64 (2.5) 36 (3.5) 51 (3.7) 52 (3.7)

" Scotland 61 (2.5) 94 (2.6) 85 (3.0) 59 (4.1) 47 (4.1) 70 (3.3) 39 (4.0) 53 (4.5) 41 (4.2)

Cyprus 52 (2.4) 91 (3.3) 83 (3.2) 57 (3.4) 45 (3.7) 55 (4.7) 19 (4.1) 33 (5.3) 32 (4.1)

Spain 45 (2.5) 79 (4.1) 78 (3.4) 48 (4.6) 36 (4.0) 51 (4.9) 20 (3.2) 29 (4.2) 23 (3.1)

Portugal 41 (2.5) 95 (2.3) 82 (2.0) 47 (5.4) 38 (5.0) 22 (4.5) 15 (3.5) 15 (3.2) 13 (2.7)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):

Australia 73 (2.9) 97 (1.9) 94 (1.6) 73 (4.0) 69 (4.2) 71 (4.1) 60 (5.2) 57 (4.7) 64 (4.4)

2 England 55 (2.4) 93 (2.5) 85 (2.1) 44 (3.7) 42 (3.6) 57 (4.8) 29 (2.8) 41 (4.9) 48 (3.3)

Netherlands 44 (2.5) 95 (1.2) 80 (3.7) 35 (4.0) 29 (3.2) 31 (4.4) 17 (2.9) 29 (4.6) 38 (4.8)

United States 53 (2.1) 91 (2.4) 65 (2.8) 50 (4.0) 34 (3.2) 76 (3.1) 24 (2.6) 46 (3.9) 40 (3.5)

|Countries Not Meeting Age/Grade Specifications (See Appendix A for Details):

Colombia 41 (2.7) 89 (3.0) 59 (3.7) 45 (5.4) 29 (4.2) 46 (4.8) 21 (4.1) 21 (4.4) 22 (4.0)

* Romania 63 (4.1) 97 (1.7) 96 (1.7) 64 (6.1) 55 (4.8) 56 (6.4) 47 (5.6) 45 (7.1) 43 (5.8)

Slovenia 63 (1.9) 94 (1.9) 87 (3.0) 78 (3.3) 45 (4.1) 64 (4.1) 34 (3.5) 59 (3.7) 46 (4.7)

K‘\fg:gggona' 60 (0.6) 93 (0.5) 86 (0.6) 63 (1.0) 52 (0.9) 61 (1.0) 37 (0.9) 47 (1.0) 44 (1.0)

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

* Percent of total possible points on each item averaged over students.
Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
! National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.

2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Overall Item 1A Item 1B Item 2A Item 2B Item 3A Item 3B Item 4A Item 4B
Country Task  Weigh Es’frsa‘iggg Weigh 'g‘f;ctggs Weigh gfg;gg; Weigh Es’frsaﬁggg
Average " g Lump 20g Lump 10g Lump 10g Lump 30g Lump 30g Lump 159 Lump 15g Lump
1 2 2 2 1 2 1 2
Point Points Points Points Points Points Point Points
Iran, Islamic Rep. 63 (3.3) 89 (2.8) 63 (4.9) 80 (3.1) 50 (5.5) 64 (4.1) 47 (6.3) 69 (4.5) 39 (4.7)
Canada 43 (1.7) 83 (2.6) 62 (3.6) 37 (3.0) 28 (2.2) 37 (3.9) 28 (2.7) 52 (4.4) 20 (2.0)
" New Zealand 35 (2.0) 78 (3.7) 62 (3.9) 24 (2.8) 20 (2.5) 29 (3.5) 25 (2.9) 28 (4.1) 10 (1.9)
Cyprus 30 (2.1) 76 (5.5) 40 (3.1) 31 (4.4) 14 (2.4) 26 (6.7) 16 (3.7) 30 (5.1) 6 (1.9)
Portugal 24 (2.3) 87 (3.6) 46 (4.3) 25 (5.2) 12 (3.4) 10 (3.3) 10 (3.3) 0 (0.0) 2 (1.3)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 40 (2.1) 83 (4.4) 60 (3.9) 42 (3.9) 24 (3.1) 33 (3.5) 28 (3.7) 34 (3.9) 15 (1.9)
Hong Kong 23 (1.7) 66 (3.4) 40 (4.6) 18 (4.2) 10 (2.7) 18 (3.8) 17 (3.6) 10 (2.6) 7 (2.0)
United States 31 (1.5) 75 (2.6) 36 (2.9) 30 (3.7) 13 (2.1) 26 (3.3) 14 (2.3) 47 (3.3) 7 (1.5)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 46 (2.7) 82 (3.5) 61 (5.0) 65 (4.0) 22 (3.5) 51 (5.3) 28 (3.7) 45 (4.8) 15 (2.6)
K‘&g:gggona' 37 (0.7) 80 (1.2) 52 (1.4) 39 (1.3) 21 (1.1) 33 (1.4) 24 (1.2) 35 (1.3) 13 (0.8)

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
* Percent of total possible points on each item averaged over students.
Y Average of percentage scores across items; all items weighted equally.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
! School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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CHAPTER 1

the application of a transformation rule to a set of numberithm easy (Table 1.15, ltems 1 and 3 — average percentage sco

generated by the throw of a die. Students were given a die9@%), but describing the data (Item 2 — average percentage score.
shaker, and an algorithm for converting the number resulting frofl%) and summarizing it in another table (Item 4 — average pefr -
each throw to another number. They were asked to generate saantage score: 71%) were more difficult. Students had little diffi
numbers, apply the algorithm, and answer some questions aboulty extracting an item of information from the table (Item 5A —
the patterns of humbers generated. Students also were proviéeerage percentage score: 83%), but providing an explanation fj
with a table showing two examples of the transformation to bie pattern of data in the summary table (Item 5B — averam
applied, and the shell of a table for recording data (the ability fmercentage score: 33%) was much more demanding.
construct a data table was not being assessed here). Dice is a f%i\rls)llmilar pattern of achievement across items was found for fourth-
straightforward task, intended to measure students’ ability to appl

, . . . ade students, although these students had a lower average

an arbitrary numerical algorithm, record and analyze data, and iden o0
and explain the patterns in the data recorded. The task is identical orrformance level (Table 1.16 — average percentage score: 42%

: . - r fourth graders, compared with Table 1.15 average percentage
both populations. Scoring criteria for fully-correct responses to eacC re: 73% for eighth graders). The younger students also found
item and examples of student responses are shown in Figure 1. ) ° gnth g ' young

the application of the algorithm manageable, but the less proce-
dural questions caused them more problems. In particular, the very
low scores on Item 5B reflects the difficulty noted earlier that
primary-school students have in producing written explanations.

I n the mathematics task Dice, students were asked to expldighth-grade students generally found the application of the alg

6/
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Ficure 1.14 - Dice

ITem 1

DICE

At this station you should have:

One of a pair of dice (This is called a die.)
A shaker

ReadALL directions carefully.

Your task:

Find out what happens when we use a rule to change the numbers that turn up when [a die
is thrown.

The rule for changing the numbers is:

« If an ODD number turns up, take away 1 and record the result.
« If an EVEN number turns up, add 2 and record the result.

1. Inthe table below, two examples have already been recorded for you. Use the rule to find out
what the other changed numbers will be. Complete the table.

Number on die Changed numbers
It'sa 3. 3isanodd
number, so I'll take
1 o ™ away 1 and record 2.
2 (o) 1 [6)

oO

w
o
N

Itsa 4. 4isaneven
number, so I'll add 2

5 gog £ and record 6.
0o ﬁx
oo o0
6 oo & \
oo
page 1 TASK M1-P2

FuLL-Task ExampPLE AND SCORING CRITERIA — EIGHTH AND FOURTH GRADES

ITEMs 2 AND 3

68

2. What do you notice about the numbers you recorded?

AN the ~urnbbe’s | once werse vsed A\ -ule
e oot as o eden moMmboey

3. Throw the die 30 times. Each time you throw the die change the numbers that turn up using
the rule. Each time record the number on the die and the changed numbers. Write the num-
bers in the tables below.

Number on die Changed numbe Number on die Changed number
5 “ 4 A
6 2 I (@)
5 4 2 o
3 2 o <

1 o 6 g
4 c a c
3 2 3 2
4 G 5 &
2 “ 2 4

2 4 4 G

4 o =] 4

5 4 [ g
4 & G €

\ o 4 &
6 g€ 3 2

Please turn the page.

TASK M1-P2 page 2




CHAPTER 1

ITeM 4 AND 5

4. Look again at the table you filled in for question number 3. How many times did you record
each of the following numbers in the "Changed Number" column?

Changed Number Number of Times Recorded

0 -

: o

2 4

3 ~

4 |

5 -

6 E

7 e

8 I:E'\.

5a. What changed number did you record mo#_ C-Coofss

5b. Why did it happen this way?

%ecoose o0 (2) oma Aues (5\) ot

Se* e it < < .
’ﬂ«g i{:j‘ﬂ . e Oi\zﬁ

PUT YOUR MATERIALS BACK THE WAY YOU FOUND THEM SO THAT
SOMEONE ELSE CAN USE THIS STATION.

page 3 TASK M1-P2

CRITERIA FOR FuLLY-CORRECT RESPONSE

Item 1 - Change numbers according to algorithm to complete table.
Applies algorithm correctly (0, 4, 2, 6, 4, 8).
Total Possible Points: 2

Item 2 - Identify and describe pattern in numbers.
i) Describes pattern that is consistent with data. ii) Patterns and trends
may be one or more of the following: all numbers are even; numbers
range from O to 8; number 4 occurs twice; rule for obtaining sequen-
tial numbers, such as +4, -2, +4, -2.

Total Possible Points: 1

Item 3 - Apply algorithm to die throws and record resulting
numbers in table. i) Completes at least 25 throws of die. ii) Applies
algorithm correctly.

Total Possible Points: 2

Item 4 - Count frequency of each changed number recorded in
table. Response consistent with data table.
Total Possible Points: 2

Item 5a - Identify most frequently recorded number in table.
Response is consistent with data.
Total Possible Points: 1

Item 5b - Explain most frequently recorded number in table.
Provides plausible explanation to account for the predominance of
observed number.

Total Possible Points: 1
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Table 1.15

Average Percentage Scores on ltems

Dice Task: Average Percentage Score on Items — Eighth Grade*

Overall Item 1 Iltem 2 Iltem 3 Item 4 Item 5A Item 5B
iy LESS Complete Table Describe Pattern Apply Algorithm Count Frequencies Frgili"etg%’ m:?::) - Explain Findings
Average '
2 1 2 2 1 1
Points Point Points Points Point Point
Singapore 84 (1.6) 97 (1.0) 90 (2.8) 95 (1.9) 84 (2.1) 95 (2.1) 44 (6.1)
" Switzerland 79 (1.4) 91 (1.9) 86 (3.8) 94 (1.4) 69 (3.0) 86 (2.8) 45 (4.1)
Canada 77 (1.8) 92 (2.0) 84 (3.2) 90 (1.7) 75 (3.0) 88 (2.3) 31 (3.1)
" Scotland 76 (1.6) 93 (1.5) 73 (3.3) 93 (1.0) 70 (2.7) 87 (2.0) 41 (4.6)
Portugal 76 (1.8) 96 (1.3) 67 (4.5) 97 (1.2) 72 (3.2) 85 (2.9) 38 (4.9)
Sweden 74 (2.4) 94 (1.7) 65 (4.7) 92 (2.3) 71 (3.7) 81 (3.2) 44 (4.7)
Czech Republic 73 (2.5) 93 (2.1) 75 (5.2) 83 (3.1) 73 (3.3) 78 (3.7) 39 (4.7)
New Zealand 73 (1.2) 94 (1.2) 76 (2.4) 93 (1.3) 63 (2.4) 83 (2.6) 31 (3.5)
Spain 73 (2.2) 88 (2.4) 68 (3.4) 90 (2.4) 68 (3.2) 83 (3.7) 43 (5.2)
Norway 72 (1.9) 94 (2.4) 70 (4.5) 89 (2.2) 65 (3.5) 87 (2.8) 30 (4.5)
Cyprus 68 (2.2) 83 (2.6) 67 (4.3) 90 (2.4) 65 (3.2) 77 (4.8) 28 (4.7)
Iran, Islamic Rep. 58 (1.8) 83 (3.8) 34 (3.7) 78 (3.8) 72 (6.1) 73 (4.1) 9 (3.2)
ICountries Not Satisfying Guidelines for Sample Patrticipation Rates (See Appendix A for Details):
Australia 78 (2.4) 94 (1.4) 74 (4.5) 93 (1.6) 76 (3.2) 89 (2.9) 44 (4.9)
2 England 79 (1.6) 97 (1.2) 83 (2.8) 93 (1.9) 73 (2.5) 90 (3.0) 38 (3.9)
Netherlands 76 (2.2) 97 (1.1) 82 (7.1) 96 (1.6) 72 (3.3) 87 (2.9) 21 (3.7)
United States 71 (2.1) 89 (2.6) 76 (3.1) 88 (2.2) 69 (3.1) 77 (2.8) 29 (3.3)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Colombia 49 (4.0) 68 (4.2) 41 (6.8) 70 (4.9) 52 (4.5) 60 (8.4) 6 (1.8)
* Romania 76 (2.3) 67 (6.2) 73 (4.4) 95 (2.0) 88 (3.1) 88 (3.0) 42 (5.2)
Slovenia 78 (1.4) 98 (1.1) 72 (3.9) 99 (1.0) 80 (3.0) 89 (2.8) 33 (4.3)
L{‘&S{Qg‘g"”a' 73 (0.5) 90 (0.6) 71 (1.0) 90 (0.5) 71 (0.8) 83 (0.8) 33 (1.0)

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.
°® Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
1 National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.

2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Average Percentage Scores on Items

C HAPTER

Overall Item 1 Item 2 Item 3 Item 4 Item 5A Item 5B
Country Task Complete Table Describe Pattern Apply Algorithm Count Frequencies - Identify Most Explain Findings
Average 7 requent Number
2 1 2 2 1 1
Points Point Points Points Point Point
Canada 46 (2.8) 77 (2.9) 41 (3.4) 63 (5.5) 40 (4.0) 48 (4.3) 5 (1.1)
" New Zealand 39 (2.4) 67 (3.8) 31 (3.6) 65 (3.5) 27 (3.1) 42 (3.7) 5 (1.8)
Cyprus 39 (2.4) 71 (4.3) 22 (4.2) 60 (4.6) 35 (2.5) 36 (3.8) 10 (3.0)
Iran, Islamic Rep. 34 (2.9) 64 (4.9) 16 (3.8) 57 (5.0) 29 (3.8) 28 (4.6) 8 (2.9)
Portugal 28 (2.6) 72 (4.1) 21 (4.0) 41 (4.9) 14 (2.8) 16 (3.3) 4 (1.7)
ICountries Not Satisfying Guidelines for Sample Patrticipation Rates (See Appendix A for Details):
Australia 54 (1.9) 81 (2.7) 45 (3.8) 71 (4.3) 54 (2.9) 58 (3.0) 16 (2.4)
Hong Kong 48 (3.8) 82 (3.9) 30 (4.8) 71 (6.5) 38 (5.4) 51 (4.5) 13 (2.8)
United States 45 (2.4) 71 (3.1) 43 (3.1) 68 (3.7) 31 (3.4) 47 (5.1) 7 (2.2)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 44 (2.5) 77 (3.7) 26 (4.1) 64 (4.4) 39 (3.7) 50 (4.8) 9 (2.0)
K‘\Eg:gggona' 42 (0.9) 73 (1.3) 31 (1.3) 62 (1.6) 34 (1.2) 42 (1.4) 9 (0.8)

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
* Percent of total possible points on each item averaged over students.
Y Average of percentage scores across items; all items weighted equally.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
1 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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andasked to use it to perform multiplications to explore a numbet2%), a substantial number of students simply made a comm
pattern. The numbers to be multiplied — 34 x 34, 334 x 334hat took the explanation for granted; e.g., “They were easy if y
and 3334 x 3334 — were such as to yield a clear and interestiiogind the method.”

pattern in the products. At eighth-grade, students also were askﬁ%j

to work on factoring a given number. The task was intended to € two questions on factoring (eighth grade only) addressed Crr—

measure a student’s ability to use the calculator for multiplicatiorge,)nt and procedures quite different from those of the previous itenfs,

to analyze a pattern in the results, to make predictions from tﬁgt were grouped with them because the calculator was useful

pattern found, to explain the basis for the predictions, and (at t iscovering or verifying factors. Eighth-graders found it moder

e . : .
eighth-grade level) to use prior knowledge of number properties %t)ely difficult to give three reasons why a particular pair of numbers
find factors for a given number. Solving the factoring problem, i

ould not be the missing factors (Item 6 — average percentage scgre
which students were asked to find two factors of 455 such that. part one: 45%). About one-fifth were able to find the factor
both factors were two-digit numbers and were less than 5

emselves (Item 6 — average percentage score for part two: 21

. . f the students not receiving full credit, some showed the correft
required some knowledge of number properties and was gre s}/ctors but omitted evidence of their work; others gave no
facilitated if students understood the concept of prime factors. ' . ’ 9

. . ._Integral numbers as the factors, or tried factors at random.

Figure 1.15 shows the task with sample responses to all seven items,
and the scoring criteria for fully-correct responses. The task w&purth-grade students also proved accomplished in using the cal—l
identical for both grades, except that the fourth-grade students wetgator for multiplication (Table 1.18, Item 1 — average percentage
not given the factoring problem. score: 92%), and many could use the pattern to predict the n
gmber in the sequence (Iltem 3 — average percentage score: 5

Eighth-grade students almost universally were able to use t o N
ghth-g y owever, describing the number pattern, applying it in a less rou:U

I n the Calculator task, students were provided with a calculattr explain their predictions (Item 5 — average percentage sco@
t

calculator to carry out the required multiplications (Table 1.1 o . ) -
, tine situation, and explaining how they made their predictions were
Item 1 — average percentage score: 97%), but they were much less -
. L . enerally very difficult for the fourth graders.
successful in describing the underlying pattern (Item 2 — averaae
percentage score: 40%). Interestingly, despite rather low perfor-
mance on the description item, students were generally successful
in applying the pattern to solve a routine problem. That is, they
predicted the next number in the sequence (Item 3 — average
percentage score: 75%). This coincides with the commonsense
notion that students’ ability to understand and to apply their knowledge
generally exceeds their ability to describe what it is they know.
Eighth graders were less successful in applying the pattern to a
less routine situation, i.e., predicting a number further out in the
seqguence (Item 4 — average percentage score: 55%). Errors in this
situation tended to involve incomplete pattern analyses. In attempting
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FiIGURe 1.15 - CALCULATOR

H A P TER 1

ITEMs 1 AND 2

CALCULATOR

At this station you should have:

A calculator

Your task:

Use a calculator to help you explore a number pattern, and to find missing numbers.

Before answering the questions read these notes:

When you use the calculator:
* Make sure that you press the correct keys.
» Make sure that you read the display carefully.

1. Use the calculator to find the answers to these multiplications.

— 3ax3a = M9G
B85 334x334 = “‘55Q6
B8R - 1s55¢
goO[]| 3334x3334 =

2. What do you notice about the multiplications and the pattern of answers?

Evergtmms, Moo ponber frivg multplis tay om
WGM}I%‘W~TMWWW
P 1 fumbirs i St . Thar in gy o 6
of Tt Wﬂim%t/af S5 n e abures

ummofzswmmm@

/ruo‘éy(éu/ The ke, o I e i G pe

incons with gack 3wl B e b

page 1 TASK M2-P2

FuLL-Task ExampPLE AND SCORING CRITERIA — EIGHTH AND FOURTH (GRADES

ITems 3, 4, aAND 5

/4

3. Now use the pattern to write down what you think the answer will be to the multiplication
below WITHOUT using the calculator.

|

g 33334533384 = 111155536

a

o
oooxO

4. Now write down what you think the answer will be to the multiplication below WITHOUT
using the calculator.

| I—

= _ (115595556

3333334x 3333334

ooo

o
o

5. How did you figure out the answer to questions 3 and 4?

- '..'I:,a---:'_-f'l ] A 4 .I.!'_,-E :5..'_ e »_a_-_{r”_:;__-:_. F; é’
- -

dadr T

Please turn the page.

TASK M2-P2 page 2
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ITEm 6 (EicHTH GRADE ONLY)

T e
BEEHD

6. Ramesh tells Alison that he multiplied two whole numbers together using a calculator and the
answer was 455, but he's forgotten the numbers. He can remember two things about them:

 both numbers had 2 digits
» both numbers were less than 50

Alison tries several numbers. She began by putting 7 ¥ 64 into the calculator. But Ramesh
said, "l can give you at least three reasons why those numbers can't be the ones | used." What
were Ramesh's reasons?

a tolh numbor Awuwe B be Aoy Mam SO
— 64 ot

b.mmmlw—7m4
4 Mo wrurer by 4SS ph, .
vaW»SJ A e a

After thinking a bit about the problem, Alison made some more tries and found the two
numbers.

C.

» Now you try to find the numbers Alison found.

You may use any method you like. Write down each of your tries here.

page 3 TASK M2-P2

CRITERIA FOR FuLLY-CORRECT RESPONSE

Item 1 - Use calculator to perform multiplications.
All 3 calculations correct (1156, 111556, 11115556).
Total Possible Points: 3

Item 2 - Identify pattern in answers.i) Identifies a correct pattern.

i) Includes the repetitions of 1, 5, and may include 6. iii) Identifies a
relationship between these and the increasing number of digits or the
increasing numbers of 3 in the multipliers.
Total Possible Points: 2

Item 3 - Predict answer to first (routine) calculation.Predicts
answer based on application of correct pattern (1111155556).
Total Possible Points: 2

Item 4 - Predict answer to second (non-routine) calculation.
Predicts answer based on application of correct pattern
(11111115555556).

Total Possible Points: 2

Item 5 - Describe strategy for predicting answers. Describes
pattern and a correct method of application.
Total Possible Points: 2

Item 6 - Factors of 455Responses to two parts are scored separately

List three reasons why Alison’s factors are incorrectLists 3 of

the following, or other correct reasons: 7 is not a two-digit
number; 64 is more than 50; 64 is an even number so the product
will be even; neither 7 nor 64 is a multiple of 5.

Total Possible Points: 3

Find correct factors. i) Identifies correct factors (35 x 13).
if) Shows use of a systematic method.
Total Possible Points: 2

/5
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Table 1.17

Average Percentage Scores on Iltems

Calculator Task: Average Percentage Score on Items — Eighth Grade*

Overall Item 1 Item 2 Item 3 Item 4 Item 5 Item 6
Task Perform Identify Predict: Predict: Explain Factors of 455
Average v Calculations Pattern A Routine Non-Routine Predictions Reasons Factors Find Correct
pplication Application Incorrect Factors
3 2 2 2 2 B 2
Points Points Points Points Points Points Points

" Switzerland 61 (1.6) 99 (0.5) 51 (3.4) 85 (2.8) 64 (3.8) 55 (3.9) 40 (3.6) 33 (3.7)
Singapore 60 (2.8) 98 (0.7) 33 (4.3) 84 (3.3) 64 (5.1) 45 (4.9) 53 (3.4) 45 (4.2)
Canada 60 (1.5) 97 (0.8) 44 (2.7) 86 (2.2) 64 (2.7) 47 (2.8) 50 (2.6) 30 (1.7)
Norway 59 (1.6) 99 (0.5) 44 (2.7) 79 (3.2) 51 (3.2) 46 (3.2) 69 (2.7) 25 (3.2)
New Zealand 55 (1.5) 95 (1.2) 43 (2.5) 78 (2.9) 56 (3.2) 40 (3.2) 47 (2.0) 24 (2.2)
Czech Republic 54 (2.0) 96 (1.7) 45 (3.9) 76 (3.2) 58 (5.0) 45 (3.7) 44 (3.8) 15 (3.4)
Spain 53 (2.1) 98 (0.6) 48 (4.6) 76 (4.0) 53 (5.4) 53 (3.6) 29 (2.6) 12 (2.2)
Sweden 51 (2.3) 95 (1.2) 40 (4.4) 69 (3.7) 52 (3.2) 49 (4.5) 39 (3.9) 10 (2.4)

t Scotland 49 (3.1) 97 (0.7) 44 (4.8) 65 (4.9) 43 (6.0) 45 (4.5) 35 (3.3) 15 (3.3)
Iran, Islamic Rep. 48 (3.7) 96 (2.0) 43 (6.0) 59 (7.0) 54 (7.3) 30 (4.8) 51 (3.5) 6 (3.7)
Cyprus 40 (1.9) 97 (0.8) 24 (3.6) 56 (3.6) 39 (3.9) 19 (2.9) 38 (3.5) 9 (1.9)
Portugal 39 (2.1) 95 (2.0) 23 (3.3) 62 (5.0) 44 (4.7) 26 (2.9) 21 (3.6) 5 (1.3)

ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):

Australia 59 (1.9) 99 (0.3) 50 (4.6) 86 (2.2) 67 (3.9) 50 (4.3) 36 (2.9) 27 (4.0)

2 England 62 (1.4) 98 (0.7) 50 (3.1) 85 (2.9) 59 (4.1) 61 (2.5) 53 (2.4) 29 (2.5)
Netherlands 59 (2.3) 97 (1.0) 37 (3.8) 77 (3.6) 58 (4.5) 42 (3.0) 78 (3.5) 25 (3.4)
United States 56 (1.9) 97 (0.8) 44 (3.5) 79 (3.1) 51 (2.7) 44 (3.4) 54 (3.1) 20 (2.8)

ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):

Colombia 31 (1.6) 94 (1.7) 20 (2.9) 46 (4.6) 27 (3.4) 10 (1.8) 13 (2.8) 6 (1.9)

* Romania 66 (2.6) 98 (1.1) 51 (4.4) 82 (4.0) 79 (4.3) 57 (4.8) 48 (3.4) 44 (5.1)
Slovenia 58 (1.6) 99 (0.5) 34 (4.2) 84 (2.4) 68 (3.1) 35 (3.0) 61 (3.5) 23 (3.2)
K‘\}g:ggte'ona' 54 (0.5) 97 (0.3) 40 (0.9) 75 (0.9) 55 (1.0) 42 (0.8) 45 (0.7) 21 (0.7)

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

® Percent of total possible points on each item averaged over students.
¥ Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Calculator Task: Average Percentage Score on Items — Fourth Grade* [ELe] (=88 k3]

Average Percentage Scores on Iltems

Overall Iltem 1 Item 2 Item 3 Iltem 4 Iltem 5
Country Task Perform Identify Predict: Predict: Explain
Calculations Pattern Routine Application Non-Routine Application Predictions
Average ¥
3 2 2 2 2
Points Points Points Points Points
Canada 47 (2.0) 94 (1.3) 22 (2.6) 64 (3.3) 30 (3.1) 24 (2.5)
" New Zealand 40 (1.7) 94 (1.6) 15 (2.1) 57 (4.4) 23 (2.8) 12 (1.4)
Iran, Islamic Rep. 35 (2.9) 74 (4.5) 14 (3.5) 44 (3.6) 33 (3.6) 11 (2.6)
Portugal 33 (2.0 95 (0.9) 7 (2.1) 41 (4.4) 14 (3.9) 7 (1.8)
Cyprus 31 (2.5)** 93 (1.8) 5 (2.2) 30 (5.4) 18 (4.6) - -
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 43 (2.5) 95 (1.5) 11 (1.7) 62 (4.6) 31 (5.0) 15 (2.4)
Hong Kong 50 (2.5) 94 (1.4) 23 (3.9) 74 (4.6) 46 (5.0) 15 (4.2)
United States 42 (2.2) 95 (0.9) 19 (2.7) 56 (4.1) 23 (3.8) 17 (1.9)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 37 (1.9) 95 (2.1) 10 (2.4) 44 (5.3) 23 (3.8) 11 (1.5)
X‘\fg:ggte'ona' 40 (0.8) 92 (0.7) 14 (0.9) 52 (L.5) 27 (1.3) 13 (0.8)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.

* Percent of total possible points on each item averaged over students.

¥ Average of percentage scores across items; all items weighted equally.

Adash (-) indicates data are not available. Item 5 was not administered in Cyprus.

**Qverall task average includes an estimated average percentage score of 7% for Item 5 based on overall relative country performance and international item difficulty.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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CHAPTER 1

and a number of sheets of paper, and asked to fold and cut

the paper so as to duplicate a set of cutout shapes. They wg
allowed up to three tries to duplicate each shape, but no additio g
credit was given for fewer attempts. The task was intended to measure
understanding of symmetry and spatial relations, and the ability

solve problems in a non-routine situation, i.e., in a spatial conte>.

F or the Folding and Cutting task, students were given scissofg'l-l

The task was the same for the fourth and eighth grades, except for
an extra item for the eighth-grade students.

Figure 1.16 shows the tasks and sample student responses, togem
with scoring criteria for fully-correct responses to each item.
ltems 1, 2, and 3 make use of the same problem (although it
presented in increasing complexity), draw on the same ability, an

are coded according to the same rubric. Iltem 4 (eighth grade onm
asks students to draw the lines where the folds would be in order
achieve the shape provided, without actually manipulating the

scissors and paper. @
In general, eighth-grade students were quite successful in perfor

ing the three folding and cutting exercises (Table 1.19, Items 1-3).
International average percentage scores on these items were in

70s. Itis perhaps not surprising that international averages for thege
items do not differ greatly, since they required essentially the sam
thinking and manipulative skills and addressed a common pro(-

lem, albeit with varying degrees of complexity. In the fourth item

no manipulation was required, but rather students were asked to
think about how to fold the paper and to draw lines on the diagram

to show where the folds should be. The drop in performance q.g_l
Item 4 (average percentage score: 53%) compared with the first
three items may be due partly to the more complex pattern, Enm——
also seems to illustrate the importance of hands-on materials
problem solving among middle-school students. 2

and folding tasks more difficult, with average percentage scores

As might be expected, the fourth-grade students found the cuttim
the 30s and 40s (Table 1.20).

/9
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FuLL-TAsk ExampPLE AND ScoRING CRITERIA — EIGHTH AND FOURTH GRADES

FIGURE 1.16 - FoLDING AND CUTTING

ITem 1 ITEMS 2 AND 3

2. Do the same for shape 2. Remember only ONE STRAIGHT CUT is allowed. You may try

FOLDING AND CUTTING this task a total of THREE times.

« Write the number 2 on each sheet of paper you used for this task.

At this station you should have:
« Write your first name on each sheet

9 sheets of paper.
Shape 2

Scissors
An envelope

Your task: <>

Fold and cut sheets of paper to make shapes which match the patterns given. For each
shape you may fold the paper as often as you like, but ONLY ONE straight cut is alloyed.

©

1. Look at shape number 1 below. Fold a sheet of paper as many times as necessary and maki
ONE STRAIGHT CUT so that when the paper is unfolded it has the same SHAPE as shape
number 1. The SIZE of your paper and cutouts do not have to be the same as those shown
here. If you are unsuccessful, you may try again with another sheet of paper. You may try
this task a total of THREE times.

» Write number 1 on each sheet of paper you used for this task.

3. Do the same for shape 3. Remember only ONE STRAIGHT CUT is allowed. You may try
this task a total of THREE times.

* Write your first name on each sheet. « Write number 3 on each sheet of paper you used for this task.
< Write your first name on each sheet.

Shape 1 Shape 3

SO

Please turn the page.

page 2

TASK M3-P2 TASK M3-P2

page 1
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ITEm 4 (EigHTH GRADE'ONLY)

4. For this question, shape 4 is drawn below. Instead of folding or cutting shape 4, you are
asked to THINK about how to get the pattern by folding a piece of paper and making one
straight cut. DON'T FOLD OR CUT ANY PAPER FOR THIS QUESTION.

Instead draw on the diagram below the LINES you would see on a piece of paper that had
been folded and cut.

Two copies of shape 4 are drawn here in case you are not satisfied with your first attempt and

wish to try again. Remember, only draw lines to show where the paper should be folded.
Shape 4
I _%>_
1
1
?—#

Shape 4

<
<

OO

PUT ALL YOUR SHEETS OF PAPER INTO YOUR ENVELOPE,
INCLUDING YOUR UNSUCCESSFUL TRIES.

THROW AWAY ANY SCRAPS OF PAPER.

page 3 TASK M3-P2

RespoNses For ITems 1, 2, AND 3

1) )
) <
= = S '}
2)
) ® :
- —— 11 f J
3) ) x

CRITERIA FOR FULLY-CORRECT RESPONSE

Item 1 - Fold paper and cut out shape 1) Makes only one cut line.

i) Places two fold lines correctly.
Total Possible Points: 2

Item 2 - Fold paper and cut out shape 4) Makes only one cut line.

i) Places two fold lines correctly.
Total Possible Points: 2

Item 3 - Fold paper and cut out shape 3) Makes only one cut line.

i) Places four fold lines correctly.
Total Possible Points: 2

Item 4 - Predict and draw fold lines on shape 4Shows six fold
lines in the correct locations.
Total Possible Points: 3
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IELICRBNECR Folding and Cutting Task: Average Percentage Score on Items - Eighth Grade*

Average Percentage Scores on ltems

Overalll Item 1 Item 2 Item 3 Item 4
Country Task Fold and Cut Shape 1 Fold and Cut Shape 2 Fold and Cut Shape 3 Predict and Draw Shape 4
Average '
Points Points Points Points
2 2 2 3

Singapore 80 (2.6) 83 (2.3) 86 (2.6) 81 (3.1) 72 (4.0)

Sweden 80 (2.5) 84 (3.0) 88 (2.5) 86 (2.5) 62 (3.4)
" Switzerland 79 (1.9) 80 (2.8) 89 (1.9) 85 (1.9) 63 (3.4)

New Zealand 75 (2.3) 75 (3.3) 83 (2.6) 77 (2.9) 65 (2.2)

Czech Republic 73 (3.2) 78 (4.0) 84 (2.6) 75 (3.6) 55 (5.0)

Norway 73 (2.1) 76 (3.1) 81 (2.6) 76 (2.9) 59 (2.2)
" Scotland 71 (3.9) 78 (4.2) 80 (4.1) 74 (4.7) 53 (5.1)

Spain 61 (3.1) 62 (3.8) 71 (4.0) 63 (4.4) 50 (4.2)

Canada 59 (2.5) 60 (3.4) 72 (3.2) 63 (3.4) 42 (2.7)

Iran, Islamic Rep. 58 (3.0) 57 (3.4) 69 (3.6) 62 (4.2) 44 (4.0)

Portugal 58 (3.1) 59 (4.2) 71 (4.7) 65 (4.4) 36 (2.5)

Cyprus 48 (2.4) 60 (3.2) 59 (2.9) 45 (2.6) 27 (2.9)

ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):

Australia 74 (3.3) 76 (3.7) 83 (2.9) 77 (4.4) 59 (4.3)
2 England 69 (3.0) 66 (4.1) 80 (3.6) 69 (3.8) 62 (2.9)

Netherlands 71 (2.4) 70 (3.5) 79 (3.6) 75 (3.0) 59 (3.8)

United States 68 (2.0) 72 (2.8) 82 (2.2) 75 (2.1) 45 (3.3)

I Countries Not Meeting Age/Grade Specifications (See Appendix A for Details):

Colombia 43 (5.7) 45 (7.2) 62 (5.0) 41 (7.1) 25 (5.9)
* Romania 84 (2.3) 89 (2.0) 91 (2.3) 88 (2.7) 67 (5.0)

Slovenia 82 (2.0) 83 (2.9) 90 (1.7) 86 (2.2) 70 (3.2)

"A'j\;g:ggg"“a' 69 (0.7) 71 (0.8) 79 (0.7) 72 (0.8) 53 (0.9)

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

® Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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Folding and Cutting Task: Average Percentage Score on Items — Fourth Grade* [MEle] (8§20

Average Percentage Scores on ltems

Overall Item 1 Item 2 Item 3
Country Task
Fold and Cut Shape 1 Fold and Cut Shape 2 Fold and Cut Shape 3
Average ¥
Points Points Points
2 2 2
Iran, Islamic Rep. 50 (6.9) 52 (7.1) 50 (6.7) 47 (7.6)
Canada 31 (3.6) 28 (4.2) 36 (4.1) 28 (3.1)
Cyprus 28 (3.4) 33 (3.7) 30 (3.7) 21 (3.8)
" New Zealand 25 (3.8) 24 (3.5) 29 (4.2) 23 (4.4)
Portugal 21 (3.1) 21 (4.4) 24 (3.6) 17 (2.9)
ICountries Not Satisfying Guidelines for Sample Patrticipation Rates (See Appendix A for Details):
Australia 40 (3.6) 38 (3.6) 49 (4.1) 34 (4.3)
Hong Kong 40 (4.0) 39 (3.5) 46 (5.8) 35 (4.4)
United States 44 (2.5) 42 (3.1) 51 (2.7) 39 (3.3)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 63 (3.6) 66 (3.7) 67 (4.0) 55 (4.4)
International 38 (1.3) 38 (1.4) 42 (1.5) 33 (1.5)
Average

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.

® Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 school-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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CHAPTER 1

model of a corridor having a right-angle bend, and sever#édvels. The fourth-grade version of the task, together with sample
pieces of cardboard cut to represent pieces of furniture. Tstudent responses and criteria for fully-correct responses, is sho
task, in general, was to find out which pieces of furniture would gio Figure 1.18.
around the bend in the corridor. The kinds of furniture and thej

dimensions varied across countries to suit the local contexts. r_l%lghth—grade students found the procedural items involving mi@

F or the Around the Bend task students were supplied withannot be made between performance on items at the two gr

eighth-grade students, the task was intended to measure the %i[ement and scale conversion refatively easy (Table 1.21, lte

. - - . — average percentage score: 84%; ltem 2 — average percent
lowing procedural and cognitive skills: to perform conversions

. . score: 69%). They also had little difficulty in relating models to
between meters and centimeters; to use a scale to convert maoge S

. . . : . . the real world (Item 3 — average percentage score: 66%) or in idef-
sizes to the dimensions of real-world furniture pieces; to solve

spatial problem by manipulating models; to make judgments abot' ing which of two pieces of furniture would go “around the bend

— . 0 i

the real-world furniture that the models might reasonably repr _ter_n 4 average percgntage sc.ore.'69 %) Drawmg models to'sc ’
. . . X . . ﬁonjecturlng about which real-life pieces of furniture they migh

sent; and, finally, to generalize a rule from experimenting wit !

models. The rule needed to relate model width and length to t - : :
tem 5) were all more difficult, with average percentage scores i

dimensions of the corridor so that the furniture “would always gt e 40s and 50s. Finding a general rule for predicting from th

around the bend.” Figure 1.17 presents the eighth-grade versjon . . . .
. . _._length and width of a piece of furniture whether or not it would go
of the task, together with sample student responses and criteria Tor .
around the bend proved extremely challenging for almost all students
fully-correct responses.

(—:éoresent, and deciding whether they would go around the be

1 d

The fourth-grade version of the task required essentially the sargw%griahagerca}gﬁ] Sugzmzr\'::ée vr\?éjljﬁjSlj)cgreosusrzgltlr:]erggﬁ?g;gl?fgz
skills, but involved different models of furniture and different de-temS 1 and 49_ average e%centa gSCOI’eS' 57% and 54% reé ’
mands for the conversions and judgments about real furniture. I'—Ior . gep g€ ' 0 o
L . t|V{er) than in converting from centimeters to meters (ltem 2
example, at the fourth grade, the first item combined measurem@dnera e percentaqe score: 32%) or making models to scale (Iterd 3
with students’ judgment about going around the bend, and so is ROt adep 9 ' 0) N9 (

— . 0
directly comparable with the eighth-grade item. The fourth graders"’wer"’lge percentage score: 33%).
also were not asked to find a general rule. Consequently, comparisons

H

AdN39 4
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C HAPTER 1

S eI 0]=1=0 B A A= Te U DI i B[ ]S\ FuLL-Task ExampLE AND SCORING CRITERIA — EiGHTH GRADE

INTRODUCTION TO TASK Items 1, 2, 3, AND 4

AROUND THE BEND

At this station you should have:

Here are some pictures (not to scale) showing what could happen.

Two rectangles of white card, A and B, which are models of pieces of furniture
1 cm squared graph paper to make different rectangles to be models of other pieces of

furniture
Scissors
A 30 cm ruler
Plastic bag and labels % %\ %
Paper clips
A model representing a corridor in an apartment The rectangles representing furniture and the model of the corridor in Ray’s apartment are
drawn to scaleScale: 4 cm represents 1 m.
Your task:

Find out what sizes of furniture can be moved around the bend in the corridor. 1. Measure the lengths and widths of the two models of pieces of furniture in cm.

Ais Ccm™m cm long and ch~ cm wide.
Read this before answering the questions: Bis L cm long and ,;\)C/ ™M cm wide.
. . i i . i 2. What are the lengths and widths of the two pieces of furniture in meters?
Ray is to move into an apartment which has the main rooms around a bend in the corridor . ()vm i— ™M )
leading from the front door. Ais_ AN mlongand m wide.
Bis . yN\ m long and/l’/ab w m wide.

What sizes of furniture will go around the bend in the corridor?
3. Hereis alist of furniture:

(single bed 3-seater couch armchair

cot
double bed dining table  2-seater couch sideboard
Judging from their sizes:
e oftumire s A most ey 0 e S ing & Urepl
What piece of furniture is A most likely to be? 17D}
What piece of furniture is B most likely to XS . ee, JJLQ_,

4. Which piece(s) of furniture (A or B or both) will go around the bend in Ray’s apartment and
which will not?

o e will rot Jo owey nl thelens(.
Ray wants to get some large pieces of furniture around the bend the right way up. He does P\leca B \I\\‘\ l’\ ag O\/OUV'\O(/ % Ml

not want to turn the the pieces of furniture on their sides. He uses the models of the corridor
and furniture to find out which pieces of furniture will go around the bend.

Please turn the page.

page 1 TASK M4-P2 TASK M4-P2 page 2
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ITEms 5 AND 6

5. Use the graph paper to make other models of pieces of furniture to the sizes listed in the tablp
below. The sizes are all given in meters.

In the second column of the table suggest what the furniture could be.

In the third column find out if the piece of furniture will go around the bend, and check the
correct answer.

Furniture Size What Furniture Goes around the hend?
Length (m) Width (m) could be: Yes, easil Yes, jus Ng

c 0.5 0.5 W&%‘é /
v~

Seater
| 15 05 Q'CO\]C 2

E 2 05 > 3%3;" S
v

F 1 1 0{ "\@@M

G 15 1 0‘0 U\% / P
H 2 1 W I'rs&gll/m /

6. Whether or not a piece of furniture goes around the bend of Ray's corridor depends on its
length and width. Look at the results you have for all the pieces of furniture A, B, C, D, E, F,
G and H.

 Try to find a rule for working out from their lengths and widths whether or not a piece
of furniture goes arour:ld the bend. _

I the wdEh i3 halk as long

gpas Yhe W\@ﬂ\ i+ will nor go
ouound The o R v Wil

the Wit & Wngth aire the SQLME O

¢ Pyl §e OteSS-H' Wi\

PUT THE PIECES OF FURNITURE YOU MADE IN THE PLASTIC BAG AND PUT
YOUR NAME ON THE LABEL.

FASTEN THE BAG TO THIS PAGE WITH A PAPER CLIP.

LEAVE THE MODELS A AND B AT THE STATION.
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CHAPTER 1

Fic. 1.17 (conT.) AROUND THE BEND —
EiIGHTH GRADE
CRITERIA FOR FuLLY-CORRECT RESPONSE

Item 1 - Measure lengths and widths of two furniture models.
Length and width measured correctly (in cm) for both pieces
(A=8cmx4cm;B=4cmx2cm).

Total Possible Points: 2

Item 2 - Convert cm into meters using scaleComputes conversion
of length and width accurately. (A=2mx1m;B=1mx0.5m)
Total Possible Points: 2

Item 3 - Relate models to real-world furniture. Judgments are
reasonable for both pieces.
Total Possible Points: 2

Item 4 - Solve problem: which piece(s) of furniture will go around

the bend.i) Response is consistent with measurements. ii) Response
is correct (A will not; B will).

Total Possible Points: 2

Item 5 - Draw and make predictions about six models.
Three aspects of responses were scored separately.

Draw or cut models to scalei) Correctly applies scale.

i) Computations and drawings are accurate for all 6 pieces
(C=2cmx2cm;D=6cmx2cm;E=8cmx2cm;
F=4cmx4cm;G=6cmx4cm;H=8cmx4cm).

Total Possible Points: 3

Relate models to real-world furniture. Judgments are reasonable
for all 6 pieces.
Total Possible Points: 2

Solve problem: which piece(s) of furniture will go around the
bend. Judges all six pieces of furniture correctly, based on
drawings (C and D — Easily; E and F — Just; G and H — No).
Total Possible Points: 3

Item 6 - Find a general rule for whether furniture will or will not

go around the bend.Includes the correct relationship between length
and width based on the corridor dimensions and scale: i.e., furniture
will go around the bend if (1 length + width}x 1.5 m.

Total Possible Points: 3
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Ficure 1.18 - AROUND THE BEND

CHAPTER 1

ITEMs AND ScoRING CRITERIA — FOURTH GRADE

AROUND THE BEND

At this station you should have:

Five rectangles of white card which are models of pieces of furniture: a single bed,
a coffee table, a dining table, a sideboard, a bookcase

1 cm squared graph paper to make different rectangles to be models of other
pieces of furniture

Scissors

A 30 cm ruler

Plastic bag and label

Paper clips

A model of a corridor in an apartment

Your task:

Find out which pieces of furniture can be moved around the bend in the corridor.

Read this before answering the questions:

Ray is to move into an apartment which has the main rooms around a bend in the corridor
leading from the front door.

What sizes of furniture will go around the bend in the corridor?

]

Ray wants to get some large pieces of furniture around the bend the right way up. He does
not want to turn the pieces of furniture on their sides. He uses the models of the corridor and
furniture to find out which pieces of furniture will go around the bend.

Here are some pictures of the corridor each with a piece of furniture showing what could happen

= 2 =

1. Measure the length and width of the model furniture and find which ones will go around the
bend in Ray's corridor. Write down what you find in the table below. Place a checkmark in
the correct column to indicate whether or not the furniture goes around the bend.

Model Length Width Goes Round the Bend
Furniture cm cm Yes Yes No
easily barely

A. Bookcase

B. Dining Table

C. Single Bed

D. Sideboard

E. Coffee table

The models of pieces of furniture and corridor are made to scale: 4 cm on the model repre-
sents 1 m on the real furniture.

2. What is the real size of the bed and the bookcase?

The bed is m long and m wide.

The bookcase is m long and m wide.

Please turn the page.
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CHAPTER 1

Ficure 1.18 (conT.) AROUND THE BEND — FOURTH (GRADE

3. Ray wants to buy a coffee table measuring 1 m (length) by 1 m (width) and a double bed
measuring 2 m (length) by 1 1/2 m (width).

» Use the graph paper to cut out models of these pieces of furniture to scale size.

Remember the scale: 4 cm on the model represents 1 m on real furniture.

4. Draw a circle around the correct words:
The coffee table (will will not) go around the bend.
The double bed«(ll /will not) go around the bend.

« Label the two pieces of furniture "coffee table" and "double bed."

Q0

CRITERIA FOR FULLY-CORRECT RESPONSE

Item 1 - For all 5 pieces: measure furniture models and decide
whether they will go around the bendi) Length and width mea-

sured correctly (A=4cmx2cm;B=6cmx6cm; C=8cmx4cm;
D =8cmx 2cm; E =6 cm x4 cm). ii) Judgments about going aroung
the bend are correct (A and E — Easily; D — Barely; B and C — No).
Total Possible Points: 2

Item 2 - Convert cm into meters using scaléZomputes conversion
of length and width correctly for both pieces. (Bed =2 m x 1 m;
Bookcase =1 m x 0.5 m)

Total Possible Points: 2

Item 3 - Cut furniture models to scale Both models are drawn or
cut accuratelyf 3mm). (Coffee table = 4 cm x 4 cm;

Double bed =8 cm x 6 cm)

Total Possible Points: 2

Item 4 - Solve problem: decide whether furniture will or will not
go around the bend.Judges both pieces correctly

(Coffee table will just go around; double bed will not).

Total Possible Points: 2




C HAPTER

Around the Bend Task: Average Percentage Score on Items - Eighth Grade* [ELe] (=584}

Average Percentage Scores on Items

Overall Item 1 Item 2 Item 3 Item 4 Item 5 Item 6
Relate A and B .

Country Task Measure Convert to Solve Problem Six Models Find General

Average ./ | Models Aand B Using Scale Real Furniture With A and B Draw Models to | Relate Models | Solve Problem Rule

Scale to Real Furniture | with Models
2 2 2 2 3 2 3 3
Points Points Points Points Points Points Points Points
Sweden 65 (1.9) 89 (2.1) 95 (2.3) 81 (3.4) 46 (4.4) 70 (4.6) 57 (2.8) 73 (2.7) 12 (2.3)
Singapore 63 (1.5) 94 (1.6) 82 (3.8) 76 (2.9) 89 (2.1) 66 (4.6) 33 (1.7) 64 (2.5) 2 (0.9)
Norway 62 (1.3) 96 (1.4) 80 (2.3) 67 (2.5) 82 (3.4) 54 (3.8) 48 (2.4) 63 (2.5) 7 (0.9)
New Zealand 60 (1.4) 93 (1.0) 74 (2.8) 75 (2.5) 78 (2.5) 52 (3.6) 44 (1.6) 61 (1.8) 3 (0.9)
Czech Republic 58 (1.5) 95 (1.2) 83 (2.8) 61 (3.1) 79 (3.7) 51 (3.4) 44 (2.7) 51 (2.5) 4 (1.5)
' Scotland 58 (2.1) 95 (1.8) 78 (3.7) 50 (3.2) 80 (4.2) 57 (4.8) 39 (3.2) 58 (2.9) 9 (2.6)
" Switzerland 54 (2.2) 81 (4.5) 80 (4.4) 47 (3.1) 64 (3.1) 58 (5.3) 31 (2.3) 63 (3.1) 9 (1.2)
Canada 53 (2.0) 82 (3.8) 67 (2.7) 63 (3.6) 68 (4.5) 48 (3.7) 42 (2.8) 56 (3.5) 1 (0.7)
Spain 53 (1.9) 90 (2.5) 59 (4.3) 80 (3.3) 72 (3.5) 31 (3.9) 46 (3.3) 44 (3.1) 4 (1.3)
Portugal 43 (1.8) 92 (2.6) 57 (4.4) 60 (3.7) 54 (4.3) 26 (3.9) 22 (2.9) 34 (3.3) 1 (0.4)
Cyprus 42 (1.5) 67 (3.6) 41 (4.3) 60 (2.7) 69 (4.1) 28 (4.4) 31 (3.1) 37 (2.8) 0o -~
Iran, Islamic Rep. 34 (3.2) 69 (4.8) 45 (4.8) 43 (3.0) 42 (8.0) 21 (5.3) 23 (4.6) 27 (5.1) 3 (1.6)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 58 (1.8) 84 (3.4) 72 (3.7) 64 (3.2) 85 (2.5) 53 (3.8) 46 (2.6) 61 (3.1) 2 (0.7)
2 England 63 (1.5) 94 (1.8) 81 (3.1) 68 (3.0) 82 (2.9) 65 (3.3) 33 (2.2) 67 (2.8) 11 (1.5)
Netherlands 67 (1.9) 92 (1.9) 89 (2.6) 87 (3.5) 80 (3.0) 54 (5.1) 60 (2.9) 68 (2.7) 5 (1.3)
United States 48 (1.8) 68 (3.3) 53 (4.1) 66 (3.0) 62 (3.2) 33 (3.2) 45 (2.2) 52 (2.2) 3 (1.2)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):

Colombia 34 (4.4)* 52 (7.8) 44 (7.7) 56 (6.1) 40 (6.4) 15 (3.8) 37 (4.9) 29 (4.3) --
* Romania 58 (3.1) 79 (5.5) 64 (5.7) 80 (3.3) 71 (4.7) 60 (5.8) 51 (3.5) 53 (3.7) 7 (2.4)
Slovenia 55 (1.9) 82 (3.4) 61 (5.0) 60 (2.5) 79 (3.7) 45 (3.9) 58 (2.9) 52 (3.2) 3 (1.0)
K‘\}ggggo”a' 54 (0.5) 84 (0.8) 69 (0.9) 66 (0.8) 69 (0.9) 47 (1.0) 42 (0.7) 53 (0.7) 5 (0.3)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.
* Percent of total possible points on each item averaged over students.
Y Average of percentage scores across items; all items weighted equally.
A dash (-) indicates data are not available. ltem 6 was not administered in Colombia.
**Qverall task average includes an estimated average percentage score of 1% for item 6 imputed based on overall relative country performance and international item difficulty.
T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)
1 National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).
3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).
Atilde (~) indicates that standard error could not be estimated.
() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.



C HAPTER 1

Q2

IEV] CRBZA Around the Bend Task: Average Percentage Score on Items — Fourth Grade*

Average Percentage Scores on ltems

Overall Item 1 Item 2 Item 3 Item 4
Country Task Measure Models Convert Using Scale Draw Models to Scale Solve Problem With Models
Average "
2 2 2 2
Points Points Points Points
Canada 49 (2.3) 65 (2.8) 36 (3.2) 33 (3.4) 62 (2.7)
" New Zealand 49 (2.8) 69 (4.3) 30 (3.4) 35 (3.6) 62 (3.3)
Portugal 38 (3.3) 63 (4.4) 32 (4.4) 23 (4.4) 32 (4.2)
Iran, Islamic Rep. 28 (3.6) 42 (5.0) 18 (3.7) 23 (4.9) 27 (3.1)
Cyprus 25 (2.1) 32 (4.3) 7 (2.2) 20 (2.9) 42 (4.9)
ICountries Not Satisfying Guidelines for Sample Patrticipation Rates (See Appendix A for Details):
Australia 51 (4.1) 46 (5.3) 41 (4.3) 47 (5.1) 71 (4.1)
Hong Kong 57 (2.5) 72 (2.9) 45 (5.6) 37 (3.5) 74 (3.0)
United States 42 (2.9) 47 (3.9) 30 (3.7) 31 (3.6) 59 (3.3)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 57 (2.7) 78 (2.4) 46 (4.0) 44 (3.8) 61 (3.6)
K‘&g:gggona' 44 (1.0) 57 (1.3) 32 (1.3) 33 (1.3) 54 (1.2)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.

® Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 school-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.



CHAPTER 1

space. Students were supplied with four small plastic balleaking and drawing the required boxes moderately difficult
packed into a square box, some sheets of light cardboafd@able 1.23, ltem 1 — average percentage score: 53%), but not
and an explanation and illustration of a net for the box. With thesdifficult as drawing nets (Item 2 — average percentage score: 38%
and a supply of materials such as a compass, ruler, scissors, adi@rawing a net to scale (Item 3 —average percentage score: 41 /n.
sive tape, and paper clips, students were to find three other bokredictably, the difficulty of the task lay primarily in the net con-
in which the balls could be tightly packed, sketch the boxes, drastruction, a procedure that may not be emphasized in all curricula:
a net for each one, and then draw one of the nets to the actual sikesample of a net was provided, but in drawing their own nets
needed to hold the four balls. The task is intended to measure thails had to refer continually to their three-dimensional boxes t
students’ sense of spatial relations as evident in their ability to \be sure that all sides were in the right places. Even if they have
sualize different arrangements of objects in boxes, to translate theen taught how, creating a net or projection can be a compl
three-dimensional models first into a two-dimensional sketch, th@wocedure for eighth-grade students. Since eighth-grade studem

The Packaging task involved problem solving in three-dimensionals might be expected, eighth-grade students found the task

into the corresponding net, and finally to scale the net to actuad such difficulty drawing nets, it is not surprising, then, that th
size, working from concrete materials rather than by applying faurth-grade students did too. As is evident from Table 1.24, th
formula to measurements. younger students made some headway with the task of making g

. - o0
The task is the same for both grade levels. The task, together d'rt]rﬁwmg boxes (ltem 1 - average percentage score: 24%), but fou Z
e

sample eighth-grade student responses and scoring criteria for fu € construction of nets generally beyond them (Items 2 and 3
pie €ighth-g P 9 erage percentage scores: 13% and 16% respectively).

correct responses, is shown in Figure 1.19. G)

4 A net is defined here as the two-dimensional pattern that when folded up would yield the three-dimensional object.
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C HAPTER 1

(18] == B RS I BTN N IN[EM  FuLL-Task ExaMPLE AND SCORING CRITERIA — EIGHTH AND FOURTH GRADES

INTRODUCTION TO TASK

PACKAGING

At this station you should have:

4 plastic balls packed in a square shaped box
Blu-tac to stop the balls from rolling around

Some thin card to make a package for the balls

A compass

A 30 cm ruler

Two pieces of thick card to help measure the balls
Scissors

Sellotape

Paperclips

Your task:

Design different boxes which will just hold 4 plastic balls.

Read this before answering the questions:

The following shows what is meant by the net of a box.

This box has a bottom and 4 sides. g

The sides can be cut out separately:

L+ [ [2]

Bottom

L3 | [A]

This is a net of a box.

page 1 TASK M5-P2

ITem 1

Or the sides can be cut out in one piece and then folded along the dotted lines like this:

Q4

This is the shape of a net of a box like the one that holds the 4 balls. Itis not drawn to size
but if it were, you could fold up the sides and make the box.

You have been given the box with the four balls just fitting in like this.

Other boxes with different shapes could be made so that the 4 balls would just fit in.

1. Use the balls to find 3 other boxes in which the 4 balls will just fit. Make a drawing of each
box with the 4 balls in it.

Please turn the page.

TASK M5-P2 page 2




CHAPTER 1

ITEMs 2 AND 3

2. Now make a drawing of the net for each box.

r

3. Choose ONE of the boxes you have drawn. Take a piece of plain card. On this card draw the
net of the design you have chosen. Draw it to the correct size so that if you made the box it

would just hold 4 balls.

ATTACH THE NET TO THIS PAGE WITH A PAPER CLIP.

LEAVE EVERYTHING ELSE AS YOU FOUND IT.

page 3

TASK M5-P2

ResPONSE FOR ITEM 3

< SHOWN AT 20% OF ORIGINAL SIZE

QT A
8) 8

CRITERIA FOR FULLY-CORRECT RESPONSE

Item 1 - Draw three boxes that hold four balls in a “tightly

packed” arrangement.i) Each box describes or shows all four balls.
i) Shows balls in “tightly packed” arrangements. iii) Draws at least
two unique arrangements.

Total Possible Points: 2

Item 2 - Draw net for each box.i) Nets drawn are consistent with at
least two of the ball arrangements. ii) Nets clearly show correct shap
of base of box and side flaps required to constrain the balls in “tightly
packed” arrangements. iii) Nets show side flaps and base of box in
correct proportions (not necessarily in actual size).

Total Possible Points: 2

Item 3 - Construct net to scale. Constructs or draws a net for a box
with the following requirements: i) Net is consistent with one of the
previous nets drawn. ii) Is constructed out of a single piece of card-
board or pieces are taped together and spread out into a net. iii)
Includes base and side flaps that will constrain the balls in the “tightly
packed” arrangement when folded up into a box. iv) Dimensions of
base and sideflaps are within 4 mm of actual size required to hold th
4 balls.

Total Possible Points: 2

@5



C HAPTER 1

IF:10) SR Packaging Task: Average Percentage Score on Items — Eighth Grade*

Average Percentage Scores on ltems

Overall Item 1 Item 2 Item 3
Country Task
Draw Boxes Draw Nets Construct Net to Scale
Average ¥
2 2 2
Points Points Points
Singapore 65 (2.4) 87 (2.7) 55 (3.8) 51 (3.6)
Norway 59 (2.4) 78 (2.8) 48 (2.8) 51 (3.7)
Canada 57 (3.2) 67 (4.5) 52 (3.7) 51 (4.2)
* Scotland 51 (3.9) 59 (4.9) 41 (5.1) 54 (4.0)
" Switzerland 47 (3.3) 50 (4.8) 56 (3.8) 35 (4.4)
Sweden 47 (2.3) 68 (4.2) 32 (2.6) 40 (3.7)
New Zealand 44 (2.5) 59 (3.5) 38 (3.2) 34 (2.8)
Czech Republic 43 (4.6) 53 (5.4) 39 (4.1) 38 (5.3)
Iran, Islamic Rep. 43 (5.0) 39 (7.0) 23 (4.4) 67 (5.1)
Portugal 31 (3.2) 35 (4.6) 26 (3.3) 31 (3.8)
Spain 28 (2.3) 28 (3.5) 18 (2.6) 40 (3.5)
Cyprus 14 (2.1) 12 (3.0) 10 (2.2) 19 (3.8)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 55 (2.8) 70 (4.2) 57 (3.2) 38 (3.7)
2 England 53 (2.5) 72 (3.2) 44 (2.8) 45 (3.3)
Netherlands 53 (2.9) 64 (3.7) 52 (3.0) 43 (4.1)
United States 28 (2.5) 41 (3.3) 27 (3.3) 17 (2.4)
| Countries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Colombia 20 (3.0) 25 (5.0) 10 (2.4) 26 (3.7)
® Romania 51 (4.1) 48 (4.9) 45 (5.5) 59 (6.6)
Slovenia 45 (3.8) 48 (3.9) 41 (4.0) 47 (5.4)
K‘\Eggggo”a' 44 (0.7) 53 (1.0) 38 (0.8) 41 (1.0)

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.

* Eighth grade in most countries; see Table 2 for information about the grades tested in each country.

* Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

! National Desired Population does not cover all of International Desired Population (see Table A.2) - German-speaking cantons only.
2 National Defined Population covers less than 90 percent of National Desired Population for the main assessment (see Table A.2).

3 School-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.2).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.
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Packaging Task: Average Percentage Score on Items — Fourth Grade*

Country

Overall
Task

Item 1

Average Percentage Scores on ltems

Iltem 2

Item 3

C HAPTER

Table 1.24

Draw Boxes Draw Nets Construct Net to Scale
Average '
2 2 2
Points Points Points
Iran, Islamic Rep. 34 (5.2) 28 (6.2) 24 (4.7) 49 (6.0)
Canada 27 (2.2) 38 (3.1) 23 (2.4) 21 (2.4)
" New Zealand 14 (2.2) 22 (3.1) 10 (2.1) 10 (2.4)
Portugal 8 (1.8) 11 (3.0 5 (1.7) 7 (2.5)
Cyprus 4 (1.3) 7 (2.7) 2 (1.2) 2 (1.5)
ICountries Not Satisfying Guidelines for Sample Participation Rates (See Appendix A for Details):
Australia 24 (2.0) 39 (3.8) 20 (3.1) 12 (2.3)
Hong Kong 15 (2.4) 14 (2.4) 11 (2.6) 20 (6.9)
United States 13 (1.7) 20 (2.2) 9 (2.0 10 (2.1)
ICountries Not Meeting Age/Grade Specifications (See Appendix A for Details):
Slovenia 18 (2.4) 32 (4.2) 13 (2.1) 9 (2.7)
K‘\}g;gggona' 17 (0.9) 24 (1.2) 13 (0.9) 16 (1.2)

* Fourth grade in most countries; see Table 2 for information about the grades tested in each country.
® Percent of total possible points on each item averaged over students.

Y Average of percentage scores across items; all items weighted equally.

T Met guidelines for sample participation rates only after replacement schools were included (see Appendix A for details)

1 school-level exclusions for performance assessment exceed 25% of the National Desired Population (see Table A.3).

() Standard errors appear in parentheses. Because results are rounded to the nearest whole number, some totals may appear inconsistent.

SOURCE: IEA Third International Mathematics and Science Study (TIMSS), 1994-95.
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CHAPTER 1

Q8

SUMMARY

It is clear from the results presented in this chapter that students
generally performed well on procedural tasks involving measure-
ment, use of equipment, and routine problem solving, although
naturally the level of success in these areas varied with the task
context, familiarity, and degree of difficulty. However, both middle-
and primary-school students often had serious difficulty providing
descriptions of procedures or trends, and especially in explaining
findings and deriving general rules for summarizing results. It is
probable that describing and explaining knowledge is inherently
more difficult than simply knowing something or applying that
knowledge. However, most items requiring explanations in the
TIMSS performance assessment were designed to elicit concep-
tual knowledge wherever present, so some of the difficulty with
these items may be due to cross-country variation in curricular
emphasis. Pedagogical approach could also be a factor, of course,
since in some classrooms students are routinely required to justify
their answers and explain their thinking, rather than simply sup-
plying right or wrong answers.



