
Chapter 1. The Second International Assessment of 
Educational Progress

BACKGROUND TO THE ASSESSMENT

T he S econd  In ternational A ssessm en t o f  E ducational P rogress (L A EPII) w as 
an in ternational com parative  study  o f  the  ach ievem en ts in m athem atics and 
science  o f  9- and 13 -year o ld  studen ts in 20  coun tries. LAEP II w as a  developm ent 
o f  the  F irs t In ternational A ssessm en t o f  E ducational P rogress (LAEP I), w hich  
took  p lace  in 1988 (L apo in te , M ead , &  Phillips, 1989).

In  IA E P  n ,  tests in  m athem atics and science  w ere  developed  th rough  a  
p rocess o f  in ternational consensus and  co -opera tion , and  w ere adm in istered  to  
rep resen ta tive  sam ples o f  studen ts in partic ipa ting  countries. T esting  to o k  p lace 
during  the  m onth  o f  O ctober 1990 fo r coun tries in  the  southern  hem isphere  and 
in M arch  1991 fo r northern  hem isphere  countries. T h e  resu lts o f  th e  study  w ere 
pub lished  in  tw o booklets, Learning mathematics (L apoin te , M ead , &  A skew , 
1 9 92 ) an d  Learning science (L ap o in te , A sk ew , &  M ead , 1992), w h ich  
sum m arize  the resu lts  from  an  in ternational perspective. W h ile  the general 
in ternational perspective  is valuab le , it om its m uch  tha t m ay be o f  in terest to  
readers in  a  particu la r country . In  th is report, LAEP II  resu lts a re  p resen ted  w ith  
particu la r re ference  to  Ire land  and  to  the concerns o f  Irish  readers. T he general 
approach  and m any o f  the  ideas have been  adap ted  from  th e  in ternational 
booklets.

THE DESIGN OF THE SURVEY

T he LAEP surveys w ere co-o rd inated  by the C en te r fo r the  A ssessm en t o f  
E ducational P rogress, w hich  is a  d iv ision  o f  E ducational T esting  Serv ice, 
P rinceton , N ew  Jersey . E ducational T esting  S erv ice is a  private , no t-fo r-p ro fit 
co rpora tion  devo ted  to  m easurem ent and research  in education . F und ing  for 
p ro jec t co -o rd ination  w as p rov ided  by the  U S N ational C en te r fo r E ducation  
S ta tistics and  the U S N ational Science F oundation . E ach  partic ipa ting  country  
p rov ided  funding  fo r p ro jec t ac tiv ities w ith in  tha t country . In  Ireland , the  LAEP 
surveys w ere conducted  by the  E ducational R esearch  C entre , St. P a tr ick ’s 
C o llege, D ublin . F und ing  w as p rov ided  by the D epartm en t o f  E ducation .

F o llow ing  the success o f  LAEP I, rep resen ta tives from  20  coun tries cam e 
toge ther to  design  a  su rvey  tha t w ould  y ield  com para tive  data  on the  m athem atics 
and sc ience  ach ievem en ts o f  th e ir  pupils, y e t w h ich  cou ld  be im plem en ted  in a
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timely and economical manner A fundamental prerequisite was that the project 
adhere to the highest standards of survey research

In addition to the usual requirements of survey research m the areas of 
sampling, administrative procedures and accuracy m data-processing, the 
LAEP II design paid particular attention to three issues that have important 
implications for the quality of international comparisons These were the extent 
to which the target populations were clearly defined and delimited, the suitability , 
of the instruments used to measure pupil achievement and attitudes, and the 
unpact of cultural and educational factors

Participating Countries
A total of 20 countries participated m some way in LAEP II (Figure 11) The 

core of LAEP Q was a survey of the achievements of 13-year olds in mathematics 
and science A survey of the achievements of 9-year olds in mathematics and 
science was an option that was taken up by 14 of the participating countries 
There was also an optional short experimental survey of the geography 
achievement of 13-year olds (Lazer, 1992) and an optional experimental 
assessment of the ability of 13-year olds to perform practical tasks in 
mathematics and science (Semple, 1992) Ireland took part in the mathematics 
and science assessments at both age levels, and in the geography assessment, but 
not m the performance assessment

Target populations in participating countries were defined m terms of age to 
ensure a clearly defined basis for cross-national comparisons The 13-year old 
population was defined as all pupils bom in the 1977 calendar year, and the 
9-year old population as all pupils born in 1981 Although the project sampling 
design required that the target population in a participating country should 
consist of all pupils bom in the appropriate year, in several countries it was 
necessary to further refine the definition of the population either to restrict it to 
some geographical areas of the country or to exclude particular sections of the 
desired population Although this report refers to countries, it should be 
remembered that in some cases (e g , China, Italy, Brazil) findings relate only to 
sections of the population

Nineteen countries participated in both mathematics and science at age 13 
One additional country, Mozambique, participated in the mathematics 
assessment, also at age 13 For the purposes of reporting the results of the survey, 
the countries were divided into two groups, one consisting of comprehensive 
populations and one consisting of non-comprehensive or special populations
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DESCRIPTIONS OF POPULATIONS

Country Population in Survey

Brazil Cities of Sâo Paulo and Fortaleza only, restricted grades, in-school 
population

Canada Four provinces at age 9 and 9 provinces at age 13 out of a total of 10 
provinces

China 20 out of 29 provinces and independent cities, restricted grades, in-school 
population

England All students, low participation at age 9 and age 13
France All students
Hungary All students
Ireland All students
Israel Hebrew-speaking schools
Italy Province of Emilia-Romagna, low participation at age 9
Jordan All students
Korea All students
Mozambique Cities of Maputo and Beira, in-school population, low participation
Portugal Restricted grades, in-school population at age 13
Scotland All students, low participation at age 9
Slovenia All students
Soviet Union 14 out of 15 republics, Russian-speaking schools
Spain All regions except Cataluña, Spanish-speaking schools
Switzerland 15 out of 26 cantons
Taiwan All students
United States All students

C ountries w ith  com prehensive  popu la tions w ere  those  tha t included  all 
age-e lig ib le  pup ils  in the  sam pling  fo r th e  study, even  if  the  popu la tion  w as by 
defin ition  restric ted  to  a  specific  geog raph ic  reg ion  o r particu la r language group. 
Included  in th is g roup  w ere  e ig h t com p le te  coun tries (F rance, H ungary , Ireland, 
Jo rdan , K orea, S lovenia, T aiw an , and  the  U nited  S tates). F o r exam ple, Ireland  
w as in c lu d ed  in the  co m p reh en siv e  p o p u la tio n  g ro u p  becau se  th e  ta rg e t 
popu la tion  inc luded  a lm ost all 13-year o lds, and because  response  ra tes w ere 
h igh . A lso  assigned  to  th is g roup  w ere  seven  popu la tions th a t d id  no t rep resen t 
com p le te  coun tries bu t w ere c learly  defined  and d id  rep resen t all age-elig ib le  
pupils. T hese  w ere  C an ad a  (all b u t one  prov ince  a t age 13 bu t ju s t  fo u r p rov inces 
a t age 9), Israel (pup ils  in pub lic  H ebrew -speak ing  schoo ls on ly), Italy  (the 
p rov ince  o f  E m ilia -R om agna  on ly), Sco tland , the  S ov ie t U nion  (pupils in
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Russian-speaking schools only m 14 out of 15 republics), Spain (pupils in 
Spanish-speaking schools except in Cataluña), and Switzerland (15 out of 26 
cantons) The Italian province of Emilia-Romagna was regarded as a 
comprehensive population Although only 6% of Italian 13-year olds live in this 
region of Italy, the target population was the entire 13-year-old cohort in 
Emilia-Romagna

Six of the populations [China, England, Portugal, Brazil (Sao Paulo), Brazil 
(Fortaleza), and Mozambique] were considered special populations in IAEPII 
In these places a significant proportion of age-eligible pupils were systematically 
excluded from the target population This may have occurred because, for 
example, either not all grade levels containing 13-year olds were assessed, 
thereby ruling out some 13-year olds, or because some children were not in 
school In addition, countries where the participation of sampled schools and 
students was low (less than 70%) were classified as special populations England 
was included in this group because of low response rates from the selected 
schools The combined school and student participation rate m England was 47 
percent This response rate was low in comparison with other countries in the 
study (m Ireland the figure was 90%) and introduces the possibility of bias due 
to selective non-response In the case of Portugal, 14% of 13-year olds who had 
dropped out of school were not represented m the study Additionally, 13-year 
olds were sampled from only some grade levels m the Portuguese school system 
Brazil included only 13-year olds in Grades 5 through 8 in the cities of Fortaleza 
and Sâo Paulo In China, 13-year olds below Grade 7 and those not m school 
were excluded In Mozambique, only 13-year olds in the cities of Maputo and 
Beira were included

In the study of 9-year-olds, England, Scotland, Portugal, and Italy (Emilia- 
Romagna) were classified as special populations There was a low response rate 
from selected schools in England, Scotland, and Italy (Emilia-Romagna), 
whereas in Portugal, approximately one-fifth of 9-year olds were excluded from 
participation because they were not enrolled in either grades 3 or 4, the only 
grades from which 9-year olds were sampled m that country The remaining ten 
countries in the 9-year old survey provided comprehensive populations

Sampling Procedure
The sampling plan for the IAEP survey called for representative samples of 

3,300 students from about 110 schools in each participating country at each age 
level The survey in Ireland assessed 13-year old and 9-year old students in 
ordinary classes in post-pnmary and primary schools Students in private
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p rim ary  o r special schoo ls w ere  no t included. S tuden ts w ere se lec ted  fo r 
inc lusion  in th e  survey in tw o  stages.

In  the  firs t stage o f  the  sam pling  p rocedure, a  sam p le  o f  schools w as selected  
fo r each  age  level, using  p robab ility -p roportional-to -s ize  sam pling  techniques. 
A  com prehensive  list o f  all schoo ls in the  coun try  con ta in ing  any age-e lig ib le  
s tuden ts w as obtained  and in fo rm ation  abou t gen d er com position  o f  students in 
th e  school, school size, and schoo l type  w as m atched  to  each  school. In  keep ing  
w ith  recom m endations by th e  in ternational co -o rd inating  group , a  num ber o f  
schoo ls con ta in ing  very sm all num bers o f age-e lig ib le  studen ts w ere  deleted  
from  the  sam pling  fram e in Ire land  (In ternational A ssessm en t o f  E ducational 
P rogress, 1992). T h is occurred  w here  few er than  six  13-year o lds o r few er than  
fiv e  9 -year o lds w ere on  ro ll in  a  school. F ive  p ercen t o f  13-year o ld  and  3%  o f  
9 -y ea r o ld  students w ere  excluded  fo r th is reason. A  sam p le  o f  116 (age  13) and 
134 (age  9) schools w as d raw n in  Ireland. M ost schoo ls agreed  to  partic ipa te .

In  the second  stage, p rinc ipals o f  schools th a t w ere  w illing  to  partic ipa te  
supp lied  th e  E ducational R esearch  C en tre  w ith  lists o f  age-e lig ib le  students 
a long  w ith  in fo rm ation  abou t age  and o ther e lig ib ility  requ irem en ts necessary  
fo r m on ito ring  and verify ing  the  w ith in-school sam pling . B etw een  30  and 34 
s tuden ts in each school w ere selected  in a  random  system atic  m an n er by the  
E d u ca tio n a l R esearch  C en tre  and  one  h a lf  o f  the sam pled  studen ts w ere  assigned  
th e  m athem atics test and  the rem ain ing  half, th e  science  test. T hese  procedures 
resu lted  in  3 ,522  Irish  13-year o ld  studen ts in  110 schoo ls being  selec ted  fo r 
inc lusion  in  the  study o f  w hich  3,311 actually  took  part, g iv ing  an  overall 
response  ra te  o f  90  percen t. T h e  m athem atics tes t w as adm in istered  to  1,654 
studen ts w h ile  the rem ain ing  1,657 took  th e  science  test. A  sim ila r process 
y ie lded  2 ,543  9 -year o lds located  in  126 p rim ary  schoo ls g iv ing  an  overall 
resp o n se  ra te  o f  91 percen t. O f  these, 1,261 to o k  th e  m athem atics te s t and  the  
rem ain d er the science test. T he  num bers o f  schoo ls and  pup ils  assessed  in 
Ire land , a long  w ith in fo rm ation  o n  the co -opera tion  rates achieved, a re  presen ted  
in T ab le  1.1. T ab le  1.2 p rov ides a  breakdow n o f  the g rade  levels from  w hich  the 
sam p les w ere  d raw n.

L ocal cond itions in som e education  system s m ean t tha t a lte rnative  sam pling  
p rocedu res w ere em ployed . F o r exam ple, w ith in  each  school in E ng land  and 
S w itzerland , en tire  classes w ere  sam pled and  all age-elig ib le  s tuden ts in a  
sam p led  c lass w ere included.

A ll partic ipa ting  students in a  school w ere  tested  during  one  90-m inu te  
session . T eachers in each  school w ere responsib le  fo r th e  adm in istra tion  o f  the  
su rvey  instrum ents (ach ievem en t tests and questionnaires) to  pupils. A t th e  sam e 
tim e, school p rincipals com p le ted  a  questionnaire  d esigned  to  e lic it in fo rm ation
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about the school, its resources, and curricular provision Information about 
general educational policies and practices in Ireland was provided by the project 
co-ordmator for Ireland

T A B L E ll

NUMBERS OF SCHOOLS AND PUPILS ASSESSED AND RESPONSE RATES

Number of School
Number o f  

Pupils
Number o f  

Pupils Pupil Overall
Schools Response Assessed in Assessed in Response Response
Assessed Rate Mathematics Science Rate Rate*

Age 9 126 94% 1261 1282 97% 91%

Age 13 110 96% 1654 1657 94% 90%

♦Combination o f the school response rate and the response (completion) rate o f pupils sampled for 

assessment

TABLE 1 2

LOCATION OF SAMPLED PUPILS IN IRISH SCHOOL SYSTEM  
(PERCENTAGE DISTRIBUTION BY GRADE LEVEL

Primary School Classes Post-Primary Years
2nd 3rd 4th 5th 6th 1st Year 2nd Year

A ge 9  Maths 2 57 40 0 0 0 0
A ge 9  Science 3 59 38 0 0 0 0
Age 13 Maths 0 0 0 0 1 62 37
Age 13 Science 0 0 0 0 1 63 35

Note Percentages may not total 100 due to rounding

The Measures of Achievement
There is considerable variation across countries in the degree of emphasis that 

is placed on different areas of the curriculum If meaningful comparisons of 
student performance are to be made it is necessary to identify those aspects of 
the curriculum that are comparable across countries, and to base the assessment 
on these common areas In IAEPI it was found to be possible to reach consensus 
among participants on the suitability of a wide range of topics m both
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m athem atics and  science. T he experience  gained  in  IA E P  I w as invaluab le  in 
develop ing  th e  specifications fo r the  IA E P  II assessm ent. T he procedure w hereby 
representatives from  participating countries developed fram ew orks for selecting 
objectives fo r assessm ent in each subject, and for developing questions to assess 
perform ance on these objectives, is described in detail elsew here (C enter fo r the 
A ssessm ent o f  Educational Progress, 1991). T he follow ing is a  sum m ary o f  the 
procedure.

T ak ing  th e  fram ew orks from  IA E P  I as a  starting  po in t, fram ew orks fo r 
ob jec tives w ere  developed  by rep resen ta tives o f  partic ipa ting  coun tries a t a 
series o f  p lann ing  m eetings. F ram ew orks w ere tw o-d im ensional m atrices w ith  
sub jec t co n ten t ca tegories a long  one  d im ension  and  sub jec t sk ills categories 
a lo n g  the o ther. C oun try  rep resen ta tives rev iew ed  these  fram ew orks and, after 
som e d iscussion , adap ted  them  to  su it the IA E P  II assessm ent. C u rricu lum  
specia lists in  each coun try  then  considered  the fram ew orks and  suggested  
w eigh ts fo r each  con ten t-by-sk ill cell o f  th e  m atrix  tha t w ould  re flec t the degree  
o f  em phasis p laced  on  topics in th a t ce ll in the cu rricu lum  o f  th a t country . In  
m athem atics , five  co n ten t areas tha t typ ica lly  fo rm  the  nucleus o f  m athem atics 
cu rricu la  in a ll partic ipa ting  coun tries w ere  identified : N um bers and  O perations; 
M easurem ent; G eom etry ; D ata  A nalysis, S tatistics, and  P robab ility ; and  A lgebra  
an d  F u n c tio n s . T h re e  c o g n it iv e  sk i l l  le v e ls  th a t  re p re se n ta t iv e s  o f  a ll 
partic ipa ting  coun tries agreed w ere  tau g h t in th e ir schoo ls w ere: C oncep tual 
U nderstand ing ; P rocedura l K now ledge; and  P rob lem  So lv ing  (F igure  1.2).

FIGURE 1.2

MATHEMATICS FRAMEWORK FOR 9- AND 13-YEAR OLDS

Numbers

Data
Analysis,
Statistics, Algebra

and and and
Operations Measurement Geometry Probability Functions

Conceptual
Uncerstanding

Procedural
Knowledge

Problem
Solving
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The weights from each country were combined and consensus was reached on 
the weight to assign to each cell m designing the assessment (Tables 1 3 and 1 4) 
Participants then supplied questions that addressed the topics specified by the cells 
of the content-by-skills framework. More than 2,000 questions were reviewed and 
discussed Questions found to be acceptable m most countries were placed m a pool 
from which a set of questions that met the content-by-skills criteria was then selected

TABLE 13

WEIGHTS APPLIED TO MATHEMATICS SKILL CATEGORIES (PERCENTAGES)

Skill Age 9 Age 13

Conceptual Understanding 35 33
Procedural Knowledge 35 33
Problem Solving 30 33

TABLE 1 4

WEIGHTS APPLIED TO MATHEMATICS CONTENT CATEGORIES (PERCENTAGES)

Content Area Age 9 Age 13

Number and Operations 50 30
Measurement 15 15
Geometry 15 20
Data Analysis, Statistics

and Probability 10 15
Algebra and Functions 10 20

Four content areas were used m designing the science test Life Sciences, 
Physical Sciences, Earth and Space Sciences, and Nature of Science Cognitive 
skill levels agreed were Knows Science, Uses Science, and Integrates Science 
(Figure 1 3) As m the case of mathematics, consensus was reached on the 
weights to be assigned to each skill and content area (Tables 1 5 and 1 6)



FIGURE 1.3

EDUCATIONAL PROGRESS IN IRELAND: MATHS AND SCIENCE 13

SCIENCE FRAMEWORK FOR 9- AND 13-YEAR OLDS

Life Sciences Physical Sciences Earth and Space Nature of Science
Sciences

Knows Science

Uses Science

Integrates Science

TABLE 1.5

WEIGHTS APPLIED TO SCIENCE SKILL CATEGORIES (PERCENTAGES)

Skill Age 9 Age 13

Knows Facts, Concepts, and Principles 45 40
Uses Knowledge to Solve Simple Problems 35 35
Integrates Knowledge to Solve More Complex Problems 20 25

TABLE 1.6

WEIGHTS APPLIED TO SCIENCE CONTENT CATEGORIES (PERCENTAGES)

Content Area Age 9 Age 13

Life Sciences 35 35
Physical Sciences 30 35
Earth and Space Sciences 20 15
Nature of Science 15 15

A pp ro p ria te  questions w ere  w ritten  and rev iew ed. Selected  questions w ere 
then  p ilo t-tested  in  all partic ipa ting  countries. T h e  resu lts  o f  th is testing  w ere 
u sed  to  help  se lec t a  final se t o f  questions tha t reflected  app rox im ate ly  the 
specifica tions o f  th e  fram ew orks, and  w hich appeared  to  function  adequate ly  as 
tes t item s in each  country .

T he final test in m athem atics fo r 13-year olds contained 76  questions and the 
science test 72  questions. T he tests fo r 9-year olds contained few er questions: 62 in 
m athem atics and 60  in science. A bout a  quarter o f  the m athem atics questions used
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an open-ended format where students were required to write in the answer, the 
rest were multiple-choice All of the science questions were multiple-choice

ANALYSIS OF DATA

Percentage Correct
Results of the mathematics and science tests are presented as the mean 

percentage of correctly answered items in a country For each country, the 
percentage of correct answers to each test item was calculated By averaging 
across the individual item percentages, average percentage scores were obtained 
over entire tests (e g , mathematics at age 9) and over subsections of tests (e g , 
Numbers and Operations, Measurement, Conceptual Understanding) for each 
country Additionally, by restricting analyses to certain categories of students, 
average percentages correct were obtained for subsections of the sampled 
populations such as boys, girls, third class pupils, and first year students

Standard Error of the Estimate
Most of the sample statistics presented in this report are accompanied by then- 

standard errors The standard error of a statistic is an indicator of the extent to 
which the sample statistic may be expected to vary about the true (but unknown) 
population value Statistics based on samples always contain some sampling 
error, the standard error is a quantification of this A confidence interval for a 
statistic (consisting of the region from two standard errors below the statistic to 
two standard errors above the statistic) may be constructed so that, if the 
sampling procedure were repeated a large number of times and the sample 
statistic recomputed on each occasion, the confidence interval would be expected 
to contain the population value in 19 samples out of 20

A variation on the jack-knife procedure (Mosteller & Tukey, 1977) was used 
to compute the standard errors presented in this report

Differential Item Functioning
Methods were used to identify test questions that might be particularly 

susceptible to cultural or linguistic misinterpretations by students and would 
therefore not provide a true and accurate picture of their mathematical and 
scientific abilities The main method used to detect such malfunctioning 
questions was the Mantel-Haenszel procedure Application of this procedure 
identified a small number of questions which were eliminated from the 
achievement tests because students of equal ability but from different
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popu la tions w ere  found  to  have  d iffe ren t p robab ilities o f  answ ering  th e  questions 
co rrecdy .

Comparison of Responses from Subpopulations
B ecause  all sam ple sta tistics con ta in  som e sam pling  error, com parisons 

betw een  such sta tistics m u s t be m ade w ith  care , since there  is a lw ays a  risk  that 
any  observed  d ifference  betw een  tw o  o r m ore  sta tistics is m ere ly  the resu lt o f  
th e  sam pling  p rocedure. G enerally  speak ing , th e  use  o f  large sam ples keeps the  
r isk  o f  sam pling  erro r to  a  m in im um . H ow ever, even  in  large su rveys such  as 
IA E P II  the  question  o f  sam pling  e rro r is no t neg lig ib le .

T he  la rger a  d ifference  betw een  tw o  statistics, the less likely  it is to  be  the  
re su lt o f  sam pling  variation . H ence, the  conven tion  has been  adop ted  o f  trea ting  
on ly  d iffe rences above a  certa in  m agn itude  as w orthy  o f  considera tion , o r as 
b e ing  ‘sta tistically  s ig n ifican t.’ Ju s t how  large  the  d ifference  betw een  sta tistics 
shou ld  be in o rd e r to  be considered  sta tistically  sign ifican t depends on  how  m uch  
sam pling  e rro r is associated  w ith the sta tistic  (i.e ., th e  m agn itude  o f  th e  sam pling  
e rro rs  o f  the statistics).

A  Z -test m ay  be used to  test the  sign ificance  o f  the  d ifference  betw een  tw o 
sam p le  statistics. W hen  the  statistics are  p ropo rtions ca lcu la ted  from  subgroups 
o f  sam ple responden ts the  fo rm u la  fo r the  Z -te s t is:

Z i j  =  lP i -  pjl V  SE 2j + S E 2j 
w here  pi and  pj a re  th e  sam p le  properties o f  the  tw o  g roups, i and  j ,  and  S E 2i and 
S E 2j are the ir squared  standard  errors. I f  the resu lting  Zij va lue is equal to  o r 
g rea te r than 1.96, the  d ifference  is deem ed to  be sta tistically  sign ifican t a t the 
5%  level. T h is m eans tha t one  w ould  expect to  find  a  Z  g rea ter than  1.96 because  
o f  sam pling  varia tion  on  ju s t  one occasion  in  20, tha t is in  5%  o f  sam ples.

RECOGNIZING CULTURAL DIFFERENCES

The Context of Achievement
T he ach ievem ent resu lts  ob tained  from  the  IA E P  survey  need to  be in terpre ted  

in ligh t o f  the  con tex ts in w h ich  they w ere ob tained . C om parisons o f  educational 
perfo rm ance  across coun tries are com plica ted  by  varia tions in the  cu ltu ral, 
educational, and  social con tex ts in w hich  studen ts learn  and  achieve. T o  p rov ide  
in fo rm ation  on  these con tex ts, studen ts tak ing  p art in the study  w ere asked  to  
respond  to  a series o f  questions related  to  the ir experiences in school and  a t hom e. 
S chool p rinc ipals also  responded  to  a  questionnaire  regard ing  the life  o f  the 
school. P ro jec t co -o rd inato rs in each country  p rovided  in fo rm ation  on the 
structu re  and  function ing  o f  their educational system . In add ition , in fo rm ation
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was obtained on national economic and demographic indicators which might 
help to provide a more complete picture of the backgrounds and contexts m 
which students m different countries leam

Although every effort was made to ensure that the assessment frameworks 
were acceptable to each country, inevitably there were areas where the match 
between a country’s curriculum and the assessment frameworks was less than 
optimal Thus, use of the principle of consensus to guide item selection may 
result in certain aspects of the curriculum in a country not appearing in the 
international tests In the case of the IAEP I survey, topics omitted for 13-year 
olds included profit and loss, simple interest, VAT, co-ordinates, symmetry, and 
indices (Greaney & Close, 1989) In the subsequent IAEP II survey, principals 
of participating schools m each country were asked to indicate the degree of 
emphasis placed on various topics covered by the questions m the achievement 
tests The results of these ratings are presented m this report along with indicators 
of student performance to facilitate comparisons In addition, data such as those 
gathered concerning the structure and operation of schools can be useful in 
interpreting achievement results

Instruments Used to Gather Information on Context
The test booklets for 13-year olds were divided into six sections In both the 

mathematics and science versions, Parts 1 to 4 contained the achievement 
questions Part 5 consisted of either 24 (for students taking the mathematics test) 
or 22 (science) questions soliciting information on family background, student 
activities at home and at school, and opinions about the subject Part 6 of the 
mathematics booklet contained one half of the geography test, and Part 6 of the 
science booklet the other half Test booklets for the younger pupils consisted of 
five parts Parts 1 to 4 (achievement questions) and Part 5(13 questions regarding 
pupils’ backgrounds and attitudes)

A School Questionnaire was completed by the principal of each school 
Responses to 72 questions for post-pnmary school principals and 53 for primary 
school principals provided information concerning the structure of the school, 
duration of the school year, number of minutes of instruction per day, class size, 
the student body, teaching staff, facilities and equipment, and problems faced by 
the school Specific information was also gathered regarding the teaching of 
mathematics and science, including the time devoted to each subject per week



Chapter 2. Mathematics Performance of 13-Year 
Olds

STRUCTURE OF THE TEST

T he m ath em atics  te s t fo r 13-year olds w as m ade up  o f  76  questions. O ne 
question  (m easu ring  s tu d en ts’ kno w led g e  o f  num bers and  o pera tions) w as 
e lim in a ted  fro m  the  in te rna tiona l analysis  fo llo w in g  p re lim inary  analyses 
w hich  in d ica ted  tha t it d id  no t fu n c tio n  in th e  sam e w ay acro ss all popu la tions . 
S tu d en t p e rfo rm an ce  is based  on  th e  responses to  th e  rem ain in g  75  questions. 
T he  co n ten t co v e red  by  th e  test w as ca tego rized  in to  fiv e  m ajo r top ic  areas as 
show n in T ab le  2.1.

TABLE 2.1

NUMBERS AND PERCENTAGES OF QUESTIONS BY TOPIC ON MATHEMATICS TEST
(AGE 13)

Numbers
and

Operations Measurement Geometry

Data analysis 
Statistics and 
Probability

Algebra
and

Functions Total

Number of 27 13 11 9 15 75
Questions

Percentage 36 17 15 12 20 100

OVERALL PERFORMANCE

In  th is sec tion , the perfo rm ance o f  Irish  13-year o lds on  the m athem atics tes t 
is com pared  w ith  tha t o f  the ir peers in  the o ther partic ipa ting  coun tries. R esu lts 
are p resen ted  in  term s o f  overall perfo rm ance in  T ab le  2 .2  and separately  by 
top ic  in T ab le  2 .3 . P erfo rm ance is defined  in term s o f  the percen tage  o f  questions 
on  th e  te s t o r subse t answ ered  correctly .

T he h ighes t average  perfo rm ance on the m athem atics test w as ach ieved  by 
13-year o lds in  the P eo p le ’s R epub lic  o f  C h in a1, w ho  on average, answ ered  80%

1 The 13-year olds from China who participated in the assessment were selected mainly 
from urban areas, and are not typical of Chinese 13-year olds in general.

17
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2
of questions correctly At the other extreme, 13-year olds from Mozambique 
answered, on average, only 28% of questions correctly The samples of students 
m both China and Mozambique have been referred to as ‘special populations’ 
because the sampling procedures specifically excluded some sections of the 
target population

Among countries with comprehensive populations, that is, countries that 
included virtually all 13-year olds, those with the highest average performance 
are Korea and Taiwan with 73% correct, while the country with the lowest 
average performance is Jordan, with 40% correct In Ireland, students, on 
average, responded correctly to 61% of the mathematics questions This is just 
above the international average of 58 percent Other countries performing close 
to the international average are Scotland, England3, and Slovenia.

Although countries may be ranked from highest to lowest in terms of their 
average scores, the difference between adjacent scores is sometimes so small as 
to be meaningless This is particularly so when the effects of sampling variability 
are taken into account From an Irish perspective, participating countnes can be 
divided into three groups on the basis of then* average performance The first 
group consists of countnes for which average mathematics scores significantly 
exceed the average for Irish students In this case, the magnitude of the difference 
is such that it is unlikely to be the result of sampling variability This group 
includes China, Korea, Taiwan, Switzerland, the Soviet Union, and Hungary 
Irish students perform at approximately the same level as students in France, 
Italy (Emilia-Romagna), Israel, Canada, England, Scotland, and Slovenia, which 
form the second group Although six of these countnes appear above Ireland m 
a simple rank ordenng of mean percentage correct (see Table 2 2), the differences 
between them are not statistically significant Countnes in the third group which, 
on average, performed less well than Insh students are Spain, the United States, 
Portugal, Jordan, and those parts of Brazil and Mozambique that were included 
in the survey

2 The target population from Mozambique included only students attending school m 
the cities of Maputo and Beira.

3 There was an unusually low response rate to the assessment in England, which may 
have introduced an unknown bias into the results
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TABLE 2.2

AVERAGE PERCENTAGES CORRECT ON MATHEMATICS TEST: OVERALL SCORES 
AND SCORES ATTAINED BY STUDENTS AT 10TH AND 90TH PERCENTILES (AGE 13)

Average Overall Percentage correct attained by students at:
Score 10th Percentile 90th Percentile

IAEP Average 58 (0.9)
Comprehensive Populations

Korea 73 (0.6) 41 (1.5) 96(0.0)
Taiwan 73 (0.7) 35 (3.0) 97(1.3)
Switzerland 71 (1.3) 51 (1.9) 93 (1.3)
Soviet Union 70(1.0) 43 (0.8) 92 (0.0)
Hungary 68 (0.8) 39(1.3) 93 (0.0)
France 64(0.8) 37(1.0) 89(0.0)
Italy (Emilia-Romagna) 64(0.9) 37(1.5) 88(0.0)
Israel 63(0.8) 37(0.2) 88 (2.6)
Canada 62(0.6) 37 (0.0) 87 (0.0)
Scotland 61 (0.9) 35(0.0) 87 (0.0)
Ireland 61 (0.9) 33(2 .0) 87(0 .0)
Slovenia 57(0.8) 32(0.1) 83 (0.2)
Spain 55 (0.8) 33 (2.0) 78(0.8)
United States 55(1.0) 29 (0.0) 83 (1.3)
Jordan 40(1.0) 21 (1.5) 65(3.1)

Special Populations
China 80(1.0) 57(3.3) 96(1.3)
England 61 (2.2) 35(3.7) 89(0.5)
Portugal 48 (0.8) 28(0.5) 75(0.9)
Brazil (Sao Paulo) 37(0.8) 19(0.9) 63 (0.7)
Brazil (Fortaleza) 32 (0.6) 17 (0.3) 57(2.1)
Mozambique 28 (0.3) 19(0.1) 45(1.4)

Note. Standard errors are presented in parentheses.

In  term s o f  overall m athem atics perfo rm ance then , 13-year o lds in  Ire land  
perfo rm  a t approx im ate ly  th e  sam e level as the ir peers in m ost o f  the o ther 
W estern  coun tries in  the  survey. O rien tal and  E astern  E uropean  students have 
h igher average  perfo rm ance levels, w h ile  students from  develop ing  countries 
have  low er perfo rm ance levels.

DIFFERENTIAL PERFORMANCE OF HIGH AND LOW ACHIEVERS

A n average  score p rov ides an ind ication  o f  the  perfo rm ance o f  a  g roup  as a 
w hole. It is a lso  o f in te rest to  consider how  m uch  th e  ‘b es t’ Irish  studen ts know  
and can do  in rela tion  to  the ‘b e s t’ studen ts in o ther coun tries as w ell as to
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compare the weakest Insh students with the weakest groups in other countnes 
To examine these issues, the performance levels corresponding to the 10th and 
90th percentiles (i e , the bottom and top 10% of students) in all countnes were 
calculated

The average score for all Insh students in the survey is somewhere in the 
middle range internationally Similarly, the scores of Insh students at the 10th 
and 90th percentiles are in the middle range, below countnes such as China, 
Korea, Taiwan, and Switzerland, but above those such as Brazil and 
Mozambique The 90th percentile for Insh students (the score on the test above 
which the top 10% of students are to be found) is 87% of the questions answered 
correctly This is identical to that found in Scotland and Canada The 90th 
percentile in England and France is 89%, whereas for Swiss students it is 93 
percent

The 10th percentile score for Insh students (the score at or below which 
the bottom 10% of students are to be found) is 33% of items answered 
conectly The scores corresponding to the 10th percentile in Canada and 
Scotland are 37% and 35% respectively The 10th percentile for Swiss 
students, however, is 51%, only 10 percentage points below the average score 
for all Insh students The figures for Switzerland indicate that in some way the 
Swiss education system performs well in equipping even its weakest 13-year 
olds with mathematics knowledge and skills compared to Ireland and all the other 
comprehensive populations that took part in this study

MATHEMATICS PERFORMANCE OF 13 YEAR OLDS BY GENDER

Boys in Ireland perform at a significantly higher level than girls, responding 
correctly to 63% of the mathematics questions, compared to 58% for girls This result 
differs from the 1988 IAEPI study, which showed little difference between boys 
and girls (Lapointe et al, 1989) This may be due partly to a change m the curriculum 
coverage of the mathematics test from IAEP I to IAEP II In the first survey, there 
was relatively more emphasis on computation, which seems to favour girls at this 
age (Martin, 1990), while in IAEP II, there was an attempt to include more questions 
on problem solving and fewer questions of a computational or procedural nature 
Ireland was not the only country to exhibit a gender difference m mathematics 
performance Significant differences m favour of boys are also found in Switzerland 
(4% difference), France (3%), Italy (Emilia-Romagna) (4%), Canada (2%), Spam 
(3%), China (3%), and Brazil (Fortaleza) (4%) However, the supenonty of boys is 
not universal girls in the Canadian province of Newfoundland score 
significantly better than boys
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In  rep ly  to  a  q u e s tio n n a ire  item  a sk in g  w h e th e r m a th e m a tic s  is  m o re  fo r 
b o y s o r fo r  g ir ls  in  m ost co u n tr ie s , a  h ig h  p e rcen tag e  o f  s tu d e n ts  sa id  th a t 
m a th em a tic s  is fo r  b o y s and  fo r  g ir ls  a b o u t eq u a lly . O n ly  in  K o rea , T a iw an , 
th e  S o v ie t U n io n , Jo rd an , and  M o z a m b iq u e  d id  th e  p e rc e n ta g e  fa ll b e lo w  90. 
H o w ev e r, ev en  th o u g h  m a th em a tic s  is p e rce iv ed  by  a  re la tiv e ly  la rg e  n u m b er 
o f  s tu d en ts  in  th e se  c o u n tr ie s  to  be g e n d e r- lin k e d  (16%  to  4 4 % ), th e re  w as 
no  s ig n ific a n t d if fe re n c e  in  th e  m a th em a tic s  p e rfo rm an ce  o f  b o y s  and  g ir ls  
in  any  o f  th e  fiv e  co u n tr ie s . In  m any  co u n tr ie s  th a t rep o rted  g re a te r  ag reem en t 
ab o u t th e  a p p ro p r ia te n e ss  o f  m a th em a tic s  fo r b o y s  and  g ir ls , no  ach ie v em en t 
d iffe ren ces  w ere  fo u n d  e ith e r (e .g ., S co tlan d  an d  th e  U n ited  S ta te s) , th o u g h  
in  som e co u n tr ie s , w h ereas ag re e m e n t ab o u t th e  su ita b ility  o f  m a th em a tic s  
fo r  bo th  g en d e rs  w as h igh , a ch ie v em en t d if fe re n c e s  w ere  ev id e n t (e .g ., 
Ire lan d  an d  C an ad a )

MATHEMATICS PERFORMANCE OF 13-YEAR OLDS BY TOPIC

T he te s t w as co m p o sed  o f  q u es tio n s  fro m  fiv e  m a th em a tic s  co n te n t a reas  
o r to p ic s  (see  T a b le  2 .1 ). T h ese  to p ic s  w e re  N u m b ers  an d  O p e ra tio n s ; 
M easu rem en t; G eo m etry ; D a ta  A n a ly s is , S ta tis tic s , an d  P ro b ab ility ; and  
A lg eb ra  and  F u n c tio n s . In  ad d itio n , e ach  q u es tio n  w as c la s s if ie d  in to  o n e  o f  
th ree  ca te g o rie s  on  th e  basis o f  th e  k in d s  o f  co g n itiv e  p ro c e s se s  p resu m ed  to  
b e  req u ired  to  a n sw e r th e  q u e s tio n  c o rrec tly . T h e  th ree  c a te g o rie s  w ere  
C o n cep tu a l U n d e rs tan d in g , P ro ced u ra l K n o w led g e , an d  P ro b lem  S o lv ing . 
A lth o u g h  it  is im p o ss ib le  to  b e  su re  o f  th e  n a tu re  o f  th e  c o g n itiv e  p ro cesses  
b ro u g h t to  b ea r b y  in d iv id u a l s tu d en ts  in  re sp o n d in g  to  a  q u e s tio n , an  a ttem p t 
w a s  m a d e  to  d e v is e  q u e s t io n s  w h ic h  d e m a n d e d  c o g n it iv e  sk i l ls  f ro m  e a c h  
o f  th e  th re e  c a te g o r ie s . F ig u re s  in  T a b le  2 .3  sh o w  th e  a v e ra g e  p e rc e n ta g e  
o f  a ll q u e s t io n s  o n  th e  te s t a n sw e re d  c o r re c tly  by  s tu d e n ts  in  e a c h  c o u n try  
in  th e  s tu d y  as w e ll as th e  a v e rag e  p e rc e n ta g e  c o rrec t in  each  o f  the  f iv e  
to p ic  a reas .

T ab le  2 .4  p rov ides a  m ore deta iled  rev iew  o f  the  perfo rm ance o f  Irish  studen ts 
on  the five  top ics com pared  to  a  selec tion  o f ne ighbouring  E uropean  coun tries 
(E ngland , S co tland , France, Spain , and  S w itzerland). In  add ition , considering  
th e  sign ifican t cu ltu ra l and h is to rical links betw een  Ireland  and  N orth  A m erica, 
bo th  the  U n ited  S ta tes and C an ad a  are  included , as is K orea, a  coun try  w here 
students have  consisten tly  perfo rm ed  w ell in  in ternational su rveys. T he  K orean 
level o f  ach ievem en t p rov ides an  ind ica tion  o f  the  levels o f  kno w led g e  and skills 
tha t are a tta inab le  by  13-year o ld  ch ild ren .
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TABLE 2 3

AVERAGE PERCENTAGES CORRECT ON MATHEMATICS TEST OVERALL SCORES 
AND SCORES BY TOPIC (AGE 13)

\

Numbers Data Analysis Algebra
and Measure Statistics and and

Overall Operations ment Geometry Probability Functu

IAEP Average 58 61 47 62 69 54
Comprehensive Populations

Korea 73 77 60 77 81 71
Taiwan 73 75 64 77 81 69
Switzerland 71 74 62 77 82 63
Soviet Union 70 69 60 78 76 72
Hungary 68 69 55 73 76 70
France 64 65 53 73 79 57
Italy (Emilia-Rom) 64 64 63 75 72 53
Israel 63 65 47 66 75 65
PanaHa 62 66 50 68 76 53
Scotland 61 60 51 70 79 53
Ireland 61 65 49 60 72 56
Slovenia 57 62 43 63 64 52
Spain 55 60 38 60 68 52
United States 55 61 40 54 72 49
Jordan 40 43 32 44 46 38

Special Populations
China 80 85 71 80 75 82
England 61 59 51 70 80 54
Portugal 48 52 32 49 69 43
Brazil (Sao Paulo) 37 41 24 34 50 36
Brazil (Fortaleza) 32 36 21 29 44 32
Mozambique 28 34 20 29 35 21

In Table 2 4, the average percentage correct attained by Insh students in each 
topic is used as a reference point The zero, plus, or minus entries in each cell 
indicate the relative average topic performance of Insh students compared to 
each population For example, the figure of zero m the cell corresponding to 
England and Overall indicates that there is not a statistical difference between 
the average overall scores of Insh and English 13-year olds The plus sign (+) 
in the next column indicates that Insh students obtained an average score on 
Numbers and Operations that is greater than that obtained by English children 
The minus sign (-) for Data Analysis, Statistics, and Probability for England 
shows that the average attainment of Insh students is below that of English 
students on that topic
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TABLE 2.4

DIRECTION OF DIFFERENCE BETWEEN AVERAGE PERFORMANCE ON 
MATHEMATICS TEST OF IRISH STUDENTS AND PERFORMANCE OF STUDENTS IN 

SELECTED COUNTRIES (AGE 13)

Numbers Data Analysis Algebra
and Measure­ Statistics and and

Overall Operations ment Geometry Probability Functions

England 0 + 0 0 - 0
Scotland 0 + 0 - - 0
France 0 0 - - - 0
Spain + + + 0 + 0
Switzerland - - - - - -

United States + + + + 0 +
Canada 0 0 0 - - 0
Korea - - - - - -

IAEP Average 0 + 0 0 0 0

+ The average performance of Irish students is higher than that of other country 
0 No statistical difference in average scores
- The average performance of Irish students is below that of other countries 
Statistical difference calculations based on Bonfenoni procedure (2.79 standard errors).

In the  fo llow ing  sections, som e sam ple questions from  the te s t are included  
fo r each  topic. In  all item s o f  th e  m ultip le-cho ice  variety  p resen ted  as part o f  th is 
report, an asterisk  beside an alternative  denotes the co rrec t response.

Numbers and Operations
A t age 13, ov er one-th ird  o f  the m athem atics questions assessed  p u p ils ’ 

u nderstand ing  o f  num erical opera tions and  o f  the  concep ts o f  num ber lines, p lace  
v a lu es , n eg a tiv e  n u m b ers , m u ltip le s , odd  an d  ev en , fra c tio n s , d ec im a ls , 
percen tages, and ratios. S tudents w ere requ ired  to  add, sub tract, m u ltip ly , and 
d iv id e  u sing  w h o le  num bers (inc lud ing  neg a tiv e  num bers), fractions, and 
decim als. O f  the 27 questions used fo r scoring  pu rposes on th is top ic , 12 assessed  
C oncep tual U nderstanding , 8 assessed  P rocedura l K now ledge, and 7 assessed  
P rob lem  Solv ing . B o th  re latively  d ifficu lt and re latively  easy  questions w ere 
included.

Ir ish  s tu d e n ts  sco red  a b o v e  th e  in te rn a tio n a l lev e l on  N u m b e rs  an d  
O pera tions, as deno ted  by the  + sign in  T able  2 .4 . T ab le  2 .3  ind ica tes tha t Irish  
studen ts correc tly  answ ered  4%  m ore item s than  th e  overall average.

W hile  average overall m athem atics perfo rm ance  o f  Irish  studen ts is c lo se  to  
th e  in ternational average, Irish  perfo rm ance on  N um bers and O pera tions (65%
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co rrec t on  average) is sign ifican tly  above th e  in ternational ave rag e  (61% , see  
T ab le  2  3) Irish  s tuden ts  sign ifican tly  ou tperfo rm  s tuden ts  in E n g lan d , Sco tland , 
Spam , and  the  U n ited  S ta tes on  N um bers and  O pera tions T h e ir  a tta in m en t is 
s im ila r to  tha t o f  F ren ch  and  C anad ian  s tuden ts bu t low er than  th a t o f  Sw iss 
studen ts, the  E u ro p ean  studen ts w ith  the  h ighes t average  sco re  on  N um bers  and  
O pera tions Ir ish  s tuden ts a lso  sco re  b e lo w  students in the  h ig h es t sco ring  
com prehensive  p o p u la tio n , K o rea  T h e  d iffe rence  betw een  Irish  boys an d  g irls  
m  perfo rm ance  on  N um bers  and  O pera tions is too  sm all to  b e  sta tistica lly  
sign ifican t.

T h e  pattern  o f  co rrec t responses to  th e  questio n  show n in F ig u re  2  1 is ty p ica l 
fo r th e  top ic  as a  w h o le  T h is  question , co rrec tly  answ ered  by  5 7 %  o f  a ll studen ts 
m  th e  study, req u ires  the  tran sla tion  o f  a  frac tion  in to  a  dec im al T h ere  is no  
d ifference  b e tw een  th e  p ropo rtion  o f  boys and  g irls  an sw ering  th e  question  
co rrec tly  in Ire land

FIGURE 2 1

TRANSLATE A FRACTION INTO A DECIMAL

Topic Numbers and operations Stall Procedural Knowledge

W hich o f the follow ing numbers is equal to 5* 7

A 0 3 7 5
B *  0  625
C  0  75
D 1 6

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 72 41 41 62 63 77 56 58 85

A n other q uestion , requ iring  d iv ision  by  a  m ixed  num ber, also  show s a  
som ew hat s im ila r ran k in g  o f  coun tries (F igure  2 2 ) O n ly  one  o th e r question  on 
the  te s t w as answ ered  co rrec tly  by  few er students, m ak ing  th is  o n e  o f  th e  m ore  
d ifficu lt questions In  Ire land , it w as answ ered  co rrec tly  by a  h ig h e r p ropo rtion  
o f  boys than  o f  g irls



FIGURE 2.2.

SOLVING A PROBLEM REQUIRING DIVISION BY A M IXED NUMBER 

Topic: Numbers and operations Skill: Procedural Knowledge

How many rolls o f film can be processed in 15 minutes if  it takes Va  minutes to process one 
roll?
A n sw e r___________________________
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Ireland England Scotland France Spain Switz US Canada Korea
% Correct 42 36 36 26 12 48 34 33 47

School p rinc ipals w ere  asked  to  ind ica te  the  degree  o f  em phasis (A lot, Some, 
Not at all) p laced  on  the various areas o f  m athem atics fo r 13-year o lds in  th e ir 
schools. T here  w ere five  sub top ics under th e  general rub ric  o f  N um bers and  
O perations. T hese  w ere: w ho le  num ber opera tions; com m on  fractions; decim al 
frac tio n s; ra tio ; and  p ro p o rtio n  and  pe rcen tag es. T h ere  w as co nsiderab le  
varia tion  bo th  across coun tries and  across sub top ics in the  degree  o f  em phasis 
that w as reported . A  re latively  h igh  degree  o f  em phasis w as p laced  on  N um bers 
and O pera tions in  Irish  schools. W hen  aggregated  across the  five  sub top ics, th e  
average ra ting  o f  Irish  principals w as th ird  h ighest o f  all th e  coun tries, w ith  63%  
reporting  tha t such  top ics w ere ‘em phasized  a  lo t.’ O nly  Spain  (68% ) and  
H ungary  (65% ) had  h igher ra tings.

I t m ay be no ted  tha t no t a ll coun tries w ith  a  h igh  level o f  perfo rm ance on th e  
overall m athem atics tes t reported  a  heavy em phasis on N um bers and O perations. 
C h ina  (22%  o f schoo ls em phasized  N um ber ‘a  lo t’), K orea  (22% ), and  T aiw an  
(26% ) all reported  re la tive ly  low  degrees o f  em phasis on  th is top ic . O n the o ther 
hand , S w itzerland  (62% ) and H ungary  (65% ), coun tries th a t also  had a  good  
overall level o f  m athem atics perfo rm ance, reported  a  h igh  deg ree  o f  em phasis 
on N um bers and  O perations. It is in teresting  also  tha t E ng land  and  Scotland , 
w hich  had  average  levels o f  overall m athem atics perfo rm ance sim ilar to  Ireland  
bu t d id  no t do  as w ell on N um bers and  O pera tions, bo th  repo rted  less em phasis 
on N um bers and O perations (39%  fo r E ng land ; 49%  fo r Scotland).

Measurement
T he questions on  M easurem en t exam ined  stu d en ts’ understand ing  o f  and 

ab ility  to  ap p ly  b as ic  m easu rem en t co n cep ts . T h is  in c lu d ed  d e te rm in in g  
perim eter, area, volum e, and su rface  area, p rim arily  o f  squares, rectang les , 
cubes, and rec tangu la r solids. S tudents w ere  also  requ ired  to  convert from  one
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m e a s u re m e n t u n it  to  a n o th e r  w ith in  th e  sa m e  sy s te m  (e  g , m e tre s  to  
cen tim etres) T h e  ab ility  to  read  sca le  d raw ings w as also  assessed  T h ere  w ere  
13 m easu rem en t questions, 3 assessed  C oncep tua l U nderstand ing , 3 assessed  
P rocedura l K now ledge, and 7 assessed  P rob lem  S o lv ing

Irish  studen ts, on average , responded  co rrectly  to  49%  o f  the  M easu rem en t 
q u es tio n s  (see  T ab le  2  3), w h ich  w as n o t sign ifican tly  d iffe ren t fro m  th e  
in te rna tiona l average  Irish  studen ts d id  ju s t  ab o u t as w ell as s tuden ts in  England« 
S co tland , and  C anada, and  ou tp erfo rm ed  S pan ish  and  A m erican  studen ts 
H ow ever, th e ir ach ievem en t w as sign ifican tly  be low  th a t ev id en t in  F rance , 
S w itzerland , an d  K orea.

T h ere  w as a  c lea r d iffe ren ce  b e tw een  th e  p e rfo rm an ce  o f  boys an d  g irls  on  
th is to p ic , w ith  the  ave rag e  p e rfo rm an ce  o f  boys ex ceed in g  th a t o f  g ir ls  by  8 
p e rcen tag e  p o in ts  in Ire lan d  M easu rem en t questio n s show  th e  b ig g es t g en d er 
d iffe ren ce  o f  a ll th e  m ath em atics  to p ic s  fo r  Ir ish  s tuden ts  T h is  m ay  re f le c t th e  
fac t th a t ov er h a lf  the  m easu rem en t questions (7 ou t o f  13) req u ire  th e  s tu d en t 
to  en g ag e  in p ro b lem -so lv in g , an  ac tiv ity  in w h ich  boys ap p ea r to  hav e  an 
ad v an ta g e  o v e r g irls  a t th is  ag e  lev e l

FIGURE 2 3

SOLVING A W ORD PROBLEM INVOLVING PERIM ETER O F A RECTANGLE

Topic Measurement Skill ProblemSolving

w

I

The distance around the rectangle above is exactly 12 metres The length o f the rectangle is / 
m etres and the width is w metres W hich o f the following could be the values o f I and

A / = 10 w = 2 
B 1= 8 w s 4  
C 1= 4 w> = 4 
D *  / =  4 w = 2

Ireland England Scotland France 
%  Correct 56 66 65 54

Spam Switz US 
76 64 45
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A ccord ing  to  school p rinc ipals, M easurem ent w as em phasized  ‘a  lo t’ w ith  
13-year o ld s in ju s t o v e r h a lf  th e  Irish  post-p rim ary  schools. C oun tries in w hich 
g rea ter em phasis on the top ic  w as reported  w ere Ita ly  (E m ilia-R om agna) (90%  
‘a lo t’), Sw itzerland  (70% ), E ng land  (63% ), S cotland  (57% ), and C an ad a  (53% ). 
A gain  it is no ticeab le  th a t the  coun tries perfo rm ing  best on the  overall tes t 
(C hina, K orea, and T aiw an ) do  no t p lace a  lo t o f  em phasis on M easurem en t in 
the  m athem atics sy llabus a t th is age level. S tudents in T aiw an , w here  only 9%  
o f  schoo ls reported  em phasiz ing  M easurem en t, had  an  average ach ievem en t 
score o f  64%  on the  top ic , th e  h ighest sco re  o f  all com prehensive  populations.

T he  exam ple  question  show n in F igure  2.3 asked  studen ts to  p ick  a  possib le  
leng th  and  w idth  fo r a  rec tang le  o f  a  g iven  perim eter. T he  average percen tage  
answ ering  th e  q uestion  co rrec tly  over all coun tries w as 44. In  Ire land , there w as 
no d iffe rence  b etw een  th e  p roportions o f  boys and g irls  th a t responded  coiTectly 
to  th e  question .

Geometry
E leven  questions on  the  tes t d ea lt w ith  G eom etry . T hese  requ ired  studen ts to  

dem onstra te  know ledge o f  p roperties o f  c ircles, rec tang les , triang les, cubes, 
angles, an d  lines o f  sym m etry . S tudents w ere  also  requ ired  to  v isualize  geom etric  
figu res and  to  so lve p rob lem s from  classroom  and rea l-life  situations.

Irish  studen ts d id  no t p erfo rm  as w ell on  G eom e& y questions as on  o ther 
top ics. B oys in Ire land  ou tperfo rm ed  g irls  on the G eom etry  questions (63%  
correc t vs. 57%  correct).

T hough  Irish  s tuden ts perfo rm ed  approx im ate ly  at the  overall m ean in 
G eom etry , they  fared  p oo rly  in re la tion  to  m ost o f  th e ir geographical and  cu ltu ral 
ne ighbours. T heir m ean  score  w as sign ifican tly  below  the  m eans fo r students in 
S co tland , F rance, S w itzerland , and  C anada. T he coun try  w ith  the h ighes t score 
on th e  G eom etry  sec tion  w as C hina, fo llow ed  by the S ov ie t U nion , K orea, 
T aiw an , and  S w itzerland . Irish  ach ievem en t on the exam ple  question  show n in 
F igu re  2 .4  (a  p rob lem  invo lv ing  the perim eter o f  a triang le) w as rough ly  equal 
to  the in ternational average  o f  60%  correct. N o  d ifference  in response  pattern  
w as found  betw een  boys and girls.

G eom etry  w as heav ily  em phasized  in m o s t o f  the h igh-perfo rm ing  countries. 
School p rinc ipals in C h in a  (80% ), the S ov ie t U nion  (83% ), and K orea  (67% ) all 
reported  a  h igh  degree  o f  em phasis  on  th is topic. T aiw an  is an excep tion , w here 
only  14%  o f p rincipals repo rted  tha t the  top ic  w as ‘em phasized  a  lo t.’ T he 
p e rc e n ta g e  o f  Ir ish  p r in c ip a ls  (3 7 % ) w h o  re p o r te d  th a t G eo m e try  w as 
‘em phasized  a  lo t’ w as low er than  in m ost h igh -ach iev ing  coun tries and  suggests
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th a t less em phasis is p laced  on  the  top ic  in  In s h  schoo ls than  is p laced  on 
N um bers  and  O pera tions (63% ) o r M easu rem en t (52% )

FIGURE 2 4

SOLVE A PROBLEM  INVOLVING PERIMETER O F A TRIANGLE

Topic Geometry Skill Problem Solving

A triangle has two sides that are equal in length and a  third side that is 3 cm long I f  the 
pen  meter o f the tnangle is 19 cm, w hat is the length o f  one o f  the equal sides7

A n s w e r___________________________

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 61 69 70 60 61 79 53 72 68

Data Analysis, Statistics, and Probability
T h ere  w ere  ju s t  m n e  questions in the  te s t re la ting  to  D a ta  A nalysis , S ta tis tics, 

an d  P robab ility , am o u n tin g  to  12%  o f  th e  t e s t  S tudents w ere requ ired  to  read  
and  in te rp re t bar charts , line g raphs, c irc le  g raphs, da ta  tab les, to  co m p u te  an  
a rithm etic  m ean , and  to  d em onstra te  an  unders tand ing  o f  basic  p robab ility  
concep ts T h ere  w ere  th ree  questions assessing  C oncep tual U nderstand ing , five  
assessing  P rocedura l K now ledge, and  ju s t  o n e  on  P rob lem -S o lv ing

T he  perfo rm ance  o f  Irish  s tuden ts on  th is top ic  w as re la tiv e ly  the  sam e as on 
th e  te s t as a  w ho le  T h e ir  average  sco re  d id  no t d iffer sign ifican tly  from  th e  
in te rna tiona l average  (see T ab le  2 4 ) T he atta inm en t o f  boys and g irls  w as 
sim ila r S evera l coun tries  ex h ib ited  unusual perfo rm ance  leve ls on  th is top ic  
F ra n c e , C an ad a , S c o tla n d , th e  U n ite d  S ta te s , E n g la n d , an d  P o rtu g a l a ll 
perfo rm ed  re la tive ly  be tte r than  w ould  b e  expected  on th e  basis o f  th e ir overa ll 
perfo rm ance  In  co n trast, th e  S o v ie t U n ion , S lovenia, Jo rdan , M ozam bique, and  
unusually , C h ina , perfo rm ed  a t a  re la tive ly  lo w er level than  on  the  te s t as a  w ho le  

C o m p arin g  a v e ra g e  In s h  a tta in m e n t in  D a ta  A n a ly s is , S ta tis tic s , an d  
P robab ility  w ith  th e  in ternational average  on  the  to p ic  m ay b e  m islead ing  
In fo rm ation  in T ab le  2  4  p rov ides a  m ore  revealing  c o m p an so n  w ith  se lec ted  
ind iv idual coun tries  F ro m  it, w e can  see  th a t In s h  pupils sco re  b e lo w  all b u t tw o  
o f  the  W estern  co u n tn e s  in th e  g roup

R esponses to  the  th ree  questions based  on  the  lin e  g raph  in  F igu re  2  5 
illu s tra te  m ore  c lea rly  the  position  o f  Ire land  com pared  to  o th e r co u n tn e s  
F o rty -seven  p e rcen t o f  In s h  p n n c ip a ls  repo rted  tha t th en “ schoo ls em phasized
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the  tab les and  g raphs com ponen t o f  th is top ic  ‘a  lo t .’ C orrespond ing  figures fo r 
p robab ility  and sta tistics w ere  3%  and  28%  respective ly . I t  can  be inferred , 
therefore , tha t tab les and  graphs are re la tive ly  im portan t areas o f  study fo r Irish  
studen ts at th is age. In  m ost o ther coun tries also, p rinc ipals repo rted  p lac ing  m ost 
em phasis on tab les and  g raphs . A n ex cep tion  w as K orea, w here  53%  o f 
p rincipals reported  tha t p robab ility  w as em phasized  ‘a  lo t.’

FIGURE 2.5.

INTERPRET DATA FROM A LINE GRAPH

Topic: Data Analysis, Statistics, and Probabiility Skill: Procedural Knowledge

Questions 10-12 refer to the following graph, which shows how far a person rode on a bicycle 
and how long it took.

BICYCLE TRIP
30

Distance 25 
Travelled 20 
(kilométrés) 15

10 /
/

/
9 a.m

10. How many km did the person ride altogether? 

Answer: km

10 a.m. 11 a.m.

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 71 88 90 77 67 84 68 72 88

11. For how many minutes did the person stop during the trip?

Answer: minute«;

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 57 76 76 78 44 72 56 62 81

12. How many km did the person ride in the last half-hour o f the trip ?

A nsw er km

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 65 80 77 73 58 70 65 71 61
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Algebra and Functions
T h ere  w ere 15 questio n s m  the  tes t dealing  w ith  A lg eb ra  and  F unc tions (1 e , 

2 0 %  o f  th e  te s t )  T h e s e  q u e s t io n s  re q u ire d  p u p ils  to  d e m o n s tra te  an  
unders tand ing  o f  a lgeb ra ic  an d  fu n c tiona l concep ts and  to  u se  those  co n cep ts  to  
so lve  p rob lem s invo lv ing  fo rm u lae , verbal descrip tions, d iag ram s, an d  tab les  
S tuden ts w ere  requ ired  to  ex p ress  re la tionsh ip s m  equations, to  substitu te  
num bers fo r variab les , and to  so lve  fo rm u lae  fo r o n e  variab le

O nce again, the perform ance o f  In sh  students reflected their overall level o f  
perform ance T hey perform ed roughly a t the  sam e level as o ther W estern  E uropean 
countries m  the  study, w ith the  exception  o f  Sw itzerland, w here students answ ered 
m ore questions correctly B oys m  Ireland perform ed better on th is topic than girls 
(58%  versus 53%  correct) S tudents from  C hina, the Soviet U nion, H ungary, and 
Israel perform ed better on th is section o f  the  test than they did  on  the  test as a  w hole, 
w h ile  th e ir  peers  from  Ita ly  (E m ilia-R om agna), C anada, and  M o zam b iq u e  
perform ed below  then* overall standard

S evera l o f  th e  coun tries w ith  a  h ig h  level o f  perfo rm ance  on  the  overa ll 
m athem atics test repo rted  a  h ig h  d eg ree  o f  em phasis on  A lg eb ra  and  F unc tions 
m  th e ir cu rricu la  T h is  w as particu la rly  tru e  o f  C h in a  (93%  ‘a  lo t’), th e  S ov ie t 
U n ion  (96% ), H ungary  (90% ), and  K o rea  (86% ), a lthough  S w itzerland , w ith  an 
average  em phasis  o f  on ly  23% , w as an  excep tion  to  th is trend  In Ire land , th e  
p e rc e n ta g e  o f  p r in c ip a ls  w ho  re p o r te d  th a t A lg e b ra  and  F u n c tio n s  w ere  
em phasized  ‘a  lot* w as 67% , w hich  m ay  be com pared  to  93%  in Spam , 82%  in 
F rance , 53%  in E ng land , and 4 6 %  in  S co tland

FIGURE 2 6

TRANSLA TE FROM  A VERBAL DESCRIPTION INTO AN  ALGEBRAIC EQUATION

Topic Algebra and Functions Skill Conceptual Understanding

W hen seven times a  number is increased by six the result is forty-one W hich o f the following
equations represents this relationship9

A *  7n + 6 = 4I
B 7 n - 6  = 41
C 7 n x 6  = 4 i
D 7(n + 6) = 41

Ireland England Scotland France Spam Switz US Canada Korea
% Correct 54 47 49 56 53 59  57 49 78
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MATHEMATICS PERFORMANCE OF 13-YEAR OLDS BY COGNITIVE PROCESS

T he questions in the m athem atics tes t w ere d esigned  to  req u ire  o n e  o f  th ree  
le v e ls  o f  c o g n it iv e  p ro c e s s in g : C o n c e p tu a l U n d e rs ta n d in g , P ro c e d u ra l 
K now ledge, and  P roblem  S olv ing . A bou t one-th ird  o f  the  questions belong  in 
each  category .

Q uestions dem and ing  C oncep tua l U nderstand ing  req u ire  s tuden ts to  ex h ib it 
an unders tand ing  o f  m athem atica l facts and  concepts, inc lud ing  num ber facts; 
p roperties o f  m easurem ent; geom etry  concepts; p ropertie s o f  charts, g raphs, and 
tab les; concep ts o f  statistics and  p robability ; and the conven tions o f  a lgebra ic  
e x p re ss io n s  an d  eq u a tio n s . P ro c e d u ra l K n o w led g e  q u estio n s  in v o lv e  th e  
app lica tion  o f  know ledge and concep ts to  com p leting  rou tine  tasks, typ ica lly  
fo llo w in g  stan d a rd  p ro ced u res  tau g h t in th e  c la ssro o m . P ro b lem -S o lv in g  
questions req u ire  students to  u se  the ir reason ing  and  analy tic  ab ilities in un ique  
situa tions, o ften  in  several steps.

Ir ish  1 3 -year o lds perfo rm ed  at ab o u t the sam e level on  questio n s o f  
C oncep tual U nderstand ing , P rocedural K now ledge, and P rob lem  S o lv ing  as on 
the tes t as a  w hole. In  each case, the average  fo r Irish  studen ts is c lo se  to  the 
in ternational average. In  Ire land , boys ou tsco re  g irls  on questions req u iring  
C oncep tual U nderstand ing  and  P rob lem  Solv ing . T he  d ifference  betw een  b o y s’ 
and g ir ls ’ sco res in P rocedural K now ledge is no t sta tistica lly  sign ifican t.

CONCLUSION

R e su lts  o f  th e  su rv ey  su g g e s t th a t th e  a v e rag e  ach ie v em en t lev e l in  
m athem atics o f  Irish  13-year o ld s  is som ew here  in th e  m idd le  o f  the  coun tries 
tha t partic ipa ted  in the study. T h e  scores o f  the  m ost and  the least m athem atica lly  
ab le  Irish  s tuden ts are in the m id d le  range  also . W hen  com pared  w ith  the  e igh t 
coun tries selec ted  for special analysis in th is report, Irish  students seem  re la tive ly  
strong  in N um bers and O pera tions bu t w eak  in  G eom etry  and  in D ata  A nalysis, 
S tatistics, and  P robability . S tuden ts in C hina, K orea, T aiw an , S w itzerland , the 
S ov ie t U n ion , and  H ungary  ach ieve  at levels sign ifican tly  above those  found  in 
Ire land  and thereby  g ive  som e ind ica tion  o f  the  levels o f  m athem atics know ledge  
and sk ills tha t 13-year o lds are  capab le  o f  atta in ing .

B oys tend  to  have h igher sco res than  g irls in Ire land  across top ic  a reas and 
sk ill dom ains w ith  the excep tion  o f  N um bers and  O perations, D ata  A nalysis, 
S ta tis tic s , an d  P ro b ab ility , an d  P ro ced u ra l K n o w led g e . M u ch  c u rr ic u la r  
em phasis in Ire land  w as repo rted  on N um bers and O perations w ith  m ore 
m odera te  em phasis on M easu rem en t and D ata  A nalysis. W ith  som e excep tions, 
coun tries w here  studen ts perfo rm  w ell on the overall tes t tend  to  stress G eom etry
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and A lg eb ra  and F u n c tio n s w h ile  p lac ing  less em phasis on  N um bers  and  
O pera tions and M easu rem en t In  Irish  schoo ls, the  opposite  situa tion  seem s m o re  
co m m o n

\

\



Chapter 3. Mathematics Performance of 
9-Year Olds

STRUCTURE O F THE TEST

T he m athem atics tes t fo r  9 -year o lds consisted  o f  62  questions, one  o f  w hich 
w as e lim inated  from  fu rth e r analysis w hen  it w as found  th a t it d id  no t function  
in th e  sam e w ay across all popu lations. C onsequen tly , sum m ary  sta tistics 
p resen ted  in th is chap te r a re  based  on  responses to  61 questions. T he  questions 
in the test w ere  subd iv ided  in to  the  sam e five  con ten t areas as th e  version 
adm in istered  to  13-year o lds. T he re la tive  em phasis across top ics w as d ifferen t, 
how ever, w ith  m o re  em phasis on N um bers and  O pera tions and  less on  G eom etry  
and on  A lgeb ra  and F unctions. T ab le  3.1 show s the d is tribu tion  o f  questions 
across the five co n ten t areas.

TABLE 3.1

NUMBERS AND PERCENTAGES O F QUESTIONS BY TOPIC ON MATHEMATICS TEST
(AGE 9)

Number of 
Questions 

Percentage

Numbers
and

Operations
Measure­

ment Geometry

Data
Analysis,
Statistics,

and
Probability

Algebra
and

Functions Total

32 9 6 8 6 61
52 15 10 13 10 100

OVERALL PERFORMANCE

P upils w ere assessed  in  m athem atics a t age 9 in 14 coun tries. C oun tries in 
w hich  com prehensive  popu la tions w ere sam pled  a t th is  age level inc luded  
Ire land , Spain , H ungary , S lovenia , the S ov ie t U nion , Israel, the  U nited  S tates, 
C anada, K orea, and  T aiw an.

C oun tries in  w hich  com prehensive  popu la tions w ere no t sam pled  ( ‘special 
pop u la tio n sn ’) a t the  9 -y ear old level inc luded  E ng land , Scotland , P ortugal, and 
Ita ly  (E m ilia -R o m ag n a). In  P o rtuga l, ch ild ren  in  on ly  som e g rades w ere 
assessed , thereby  exc lud ing  som e 9 -year o lds. In  E ng land  and  S cotland , a lm ost 
all age-e lig ib le  ch ild ren  w ere  targeted  in the sam ple, b u t on ly  56%  o f  E ng lish  
and 62%  o f  Sco ttish  schoo ls agreed  to  partic ipate . S im ilarly  in the  case  o f

33
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E m ilia -R o m ag n a  in  Ita ly , though  a lm o st all 9 -y ear o lds w ere  inc luded  in  the 
p o p u la tion , on ly  65%  o f  p rinc ipals w ere  w illing  to  a llow  the  su rvey  to  p ro ceed  
in then* schoo ls In  con trast, 94%  o f  Ir ish  schools partic ipa ted

Irish  9 -y ear o lds re sponded  co rrec tly  on  average  to  60%  o f  the  m athem atics 
questions, ju s t  be low  th e  In ternationa] average  o f  63%  (see  T ab le  3 2 ) T he  
h ig h es t average  sco re  atta ined  on  th e  te s t w as by p u p ils  in  K orea, the  low est by 
P o rtuguese  p u p ils  A s w as th e  case  w ith  th e  tes t fo r 13-year o lds, it is p o ss ib le  
to  iden tify  th ree  g roups o f  coun tries based  on  average  m ath em atics  ach ievem en t 
th o se  w hose  average  perfo rm ance  is ab o v e  tha t o f  Ir ish  pup ils , those  perfo rm in g  
a t the  sam e level, and  those  p e rfo rm ing  below  the  ave rag e  leve l o f  In sh  p u p ils

TABLE 3 2

AVERAGE PERCENTAGES CORRECT ON MATHEM ATICS TEST 
OVERALL SCORES AND SCORES ATTAINED BY PUPILS 

AT 10TH AND 90TH PERCENTILES (AGE 9)

Average Percentage correct attained by students at
Overall Score 10th Percentile 90th Percentile

IAEP Average 6 3 (0 9 )

Comprehensive Populations 
Korea 
Hungary 
Taiwan 
Soviet Umon 
Israel 
Spam 
Ire lan d  
Canada 
United States 
Slovenia

75 (0 6 ) 
6 8 (0 6 )  
68 (0 8) 
66(1  3) 
6 4 (0 7 )  
62 (1 0) 
60(0 .8 ) 
6 0 (0  5) 
58 (1 0) 
5 6 (0 6 )

51 (4 6) 
41 (1 2) 
41 (1 8) 
3 8 (0 7 )  
39 (3 1) 
33 (2 0) 
31 (1.5) 
36(1  5) 
3 0 (2 1 )  
3 4 (0  8)

93 (0 0) 
9 0 (2  5) 
92(1  7) 
9 0 (0  7) 
87 (2 1) 
87 (0 0) 
8 5 (3  9) 
8 4 (0 0 )  
8 4 (0 0 )  
7 9 (0 3 )

Special Populations 
Italy (Emilia Romagna) 68 (0 9) 

6 6 (0  9) 
5 9 (1 9 )  
5 5 (0 9 )

43 (0 3) 
39 (2 8) 
33 (0 5 )  
32 (0 8)

90(1  7) 
9 0 (4  6) 
8 7 (2  5) 
82 (2 6 )

Scotland
England
Portugal

Note Standard errors are presented m  parentheses

In  the  top  g roup  a re  K orea, H ungary , T aiw an , Ita ly  (E m ilia-R om agna), the  
S o v ie t U m on , S co tland , and  Israel F ifteen  percen tage  po in ts  separa te  th e
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average  m athem atics scores o f  pupils in  Ire land and  K orea. T h ree  o f  the coun tries 
in the top  g roup , Ita ly  (E m ilia-R om agna), Scotland , and  Israel, have superio r 
average  perfo rm ances a t th e  younger age level bu t no t am ong  13-year o lds. T he 
second  g roup  consists  o f  S pain , Ire land , C anada, E ngland , and  the U nited  States. 
T w o  coun tries, S loven ia  and  Portugal, d isp lay  average sco res below  tha t o f  Irish  
pupils.

DIFFERENTIAL PERFORM ANCE O F HIGH AND LOW ACHIEVERS

T he 90th percentile score for Irish pupils (the score on the test above w hich the 
top  10% o f pupils are to  be found) is 85 percent. This is roughly equivalent to  those 
fo r E ngland, Spain, C anada, and the U nited States. A cross all countries, the 90th 
percentile is 87%  correct; thus, Ireland lies slightly below  the overall figure. A s 
show n in T able 3.2, high achieving Scottish and H ungarian pupils do particularly 
w ell, w ith a  90th percentile score o f 90%  w hile the 90th percentile fo r K orean pupils 
is 93%  o f  the questions. T he score corresponding to  the 10th percentile (the score at 
o r below  w hich the bottom  10% o f pupils are located) is 31%  in Ireland, 6  points 
below  the average. Pupils in K orea at the 10th percentile correctly answ er slightly 
m ore than h a lf the questions on the test.

MATHEMATICS PERFORMANCE O F 9-YEAR OLDS BY GENDER

T he perform ance o f  boys is not, in general, superior to  that o f  girls at the 9-year 
o ld  level. In  only three countries, Korea, Italy (Em ilia-R om agna), and Israel, do  boys 
perform  significantly better than girls. Irish boys do  no better than girls, a  finding 
that holds across all topics. T he average num ber o f  correct answ ers fo r girls is 
actually h igher than that fo r boys on the overall test in tw o  content categories, 
M easurem ent, and D ata A nalysis, Statistics and Probability, and in tw o process 
categories, C onceptual U nderstanding and Procedural K now ledge. H ow ever, none 
o f  these differences is statistically sign ifican t

T here w as a  high degree o f  agreem ent am ong pupils w ith the statem ent that 
‘M athem atics is for boys and girls about equally’ in alm ost all countries. O nly in 
K orea did substantial num bers disagree, w ith 25%  considering m athem atics m ore 
fo r boys, and 27%  m ore for girls. K orea also has the largest difference in overall 
average score betw een boys and girls (77%  vs. 72% ). In Ireland, 10% o f  pupils 
considered m athem atics to  be m ore for boys and 7%  said that it w as m ore for girls.

MATHEMATICS PERFORMANCE OF 9-YEAR OLDS BY TOPIC

T he questions in the test fo r 9 -year o lds w ere c lassified  by  con ten t and  process 
c a te g o rie s  in  th e  sam e w ay  as th o se  a t th e  13 -year o ld  level. T h e re  is
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propo rtiona te ly  m ore  em phasis on  N um bers and O pera tions a t th e  y o u n g e r age  
level, w ith  52%  o f  the questio n s in  th is ca tegory , than  a t age 13, w h ere  3 6 %  o f  
questions fall in  th is  ca tegory  T h is  increase is o ffse t by  a  co rrespond ing  decrease  
m  em phasis on  questions on  A lgeb ra  and  F unctions (20%  a t ag e  13 dow n  to  10%  
a t ag e  9), and on  G eom etry  (15%  d ow n  to  10% ) A v erag e  p up il p e rfo rm an ce  fo r 
all coun tries  m  the  d iffe ren t top ic  areas is p resen ted  m  T ab le  3 3

F o r com parative purposes across topic areas, the sam e countries are used as w ere 
used m  the com parison am ong 13-year olds, w ith the  exception  o f  F rance  and 
Sw itzerland w hich  d id  no t participate in  the survey at the younger ag e  level In  T able 
3 4, as in T able  2  4, die average scores o f  Irish pupils are taken as a  reference po in t 
m  each topic, and the  pluses, zeros, and m inuses indicate countries m  w hich  pupils 
perform ed less w ell, equally, or better than Irish pupils, respectively Percentage 
correct figures fo r each topic m ay be found in T able 3 3

T A B L E 3 3

AVERAGE PERCENTAGES CORRECT ON MATHEM ATICS TEST 
OVERALL SCORES AND SCORES BY TOPIC (AGE 9)

Numbers Data Analysis Algebra

Overall
and

Operations
Measure­

ment Geometry
Statistics and 
Probability

and
Funcü

IAEP Average 63 61 67 64 68 62
Comprehensive Populations 

Korea 75 75 73 75 79 72
Hungary 68 68 72 69 63 72
Taiwan 68 67 69 69 73 64
Soviet Union 66 66 71 64 60 68
Israel 64 64 70 59 64 67
Spam 62 61 61 60 69 58
Ireland 60 58 64 58 65 59
Canada 60 55 65 65 72 56
United States 58 54 63 60 73 55
Slovenia 56 53 62 63 54 58

Special Populations 
Italy (Emilia Rom) 68 67 73 65 71 61
Scotland 66 62 71 69 74 63
England 59 54 67 67 70 57
Portugal 55 54 58 56 57 55
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TABLE 3.4

DIRECTION OF DIFFERENCE BETW EEN 
AVERAGE PERFORMANCE ON MATHEMATICS TEST O F IRISH PUPILS AND 

PERFORM ANCE O F PUPILS IN SELECTED COUNTRIES (AGE 9)

Numbers Data Analysis Algebra
and Measure­ Statistics and and

Overall Operations ment Geometry Probability Functions

England 0 0 0 - . 0
Scotland - - - - - 0
Spain 0 0 + 0 - 0
United States 0 0 0 0 - +
Panarla 0 + 0 - - 0
Korea - - - - - -
LAEP Average - 0 - - 0 0

+ The average performance o f  Irish pupils is higher than that o f other country 
0  No statistical difference in average scores
- The average performance o f Irish pupils is below that o f other country
Statistical difference calculations based on Bonferroni procedure (2 .6 2  standard errors)

In  genera l, the perfo rm ance  o f  Irish  9 -year o lds on  questions from  the  
ind iv idual con ten t areas reflec ts the ir overall level o f  perfo rm ance. H ow ever, 
w hen  com pared  on ly  w ith  the  coun tries show n in  T ab le  3 .4 , it is ev iden t that 
Irish  p u p ils  a re  re la tive ly  w eak  in G eom etry  and  in D ata  A nalysis, S tatistics and 
P robab ility . In  add ition , th e ir ach ievem ent is low er than  S co ttish  pup ils  in all b u t 
A lg eb ra  and  F unctions, and than  K orean pupils in all areas.

Numbers and Operations
O v er h a lf  o f  th e  questions on the test fo r 9 -year o lds m easured  p u p ils ’ 

unders tand ing  o f  n um bers and  the ir app lication  in com puta tion  and  estim ation  
and  in life -like  situations. A pprox im ate ly  40%  o f  the th ird  class m athem atics 
sy llabus in  Ireland is devo ted  to  th is general top ic , an em phasis th a t is rough ly  
th e  sam e as in E ngland , Scotland , Spain , and th e  U nited  S tates (C en ter fo r the 
A ssessm en t o f  E ducational P rogress, 1991).

Irish  pup ils  scored  approx im ate ly  at the  in ternational average  on th is top ic , 
as den o ted  by the 0  in T ab le  3 .4 . Irish  pupils responded  co rrec tly  to  m ore  
questions on  N um bers and  O perations than  C anad ian  ch ild ren  bu t d id  no t 
ach ieve  a t as h igh  an average  level as ch ild ren  in  Scotland  o r K orea.
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T w o  o f  th e  questions tha t w ere  used  in ca lcu la ting  the  p ercen tag e  co rrec t 
scores fo r N um bers and  O perations are show n in F igures 3.1 and  3.2 , a long  w ith  
th e  percen tages o f  pup ils  in  selected  coun tries th a t answ ered  th em  correc tly . T he  
question  in F ig u re  3.1 w as designed  to  m easu re  p u p ils ’ concep tua l u n d ers tand ing  
o f  com m on and  decim al fractions. F ifty -tw o  percen t o f  Irish  pup ils  an sw ered  th e  
q uestion  co rrectly , substan tia lly  m ore  than  in E ng land , S co tland , th e  U n ited  
S tates, o r C anada. B oys and  g irls in  Ire land  answ ered  th e  question  co rrec tly  in 
equal p roportions.

FIGURE 3.1.

TRANSLATE A FRACTION WITH DENOMINATOR 10 INTO DECIMAL FORM

Topic: Numbers and Operations Skill: Conceptual Understanding

Which of the following decimals is equal to 9Ao ?

A. 0.1
B. 0.3
C.* 0.9
D. 9.0

Ireland England Scotland Spain US Canada Korea
% Correct 52 30 39 60 32 33 77

T he exam ple  in  F igu re  3.2 requ ired  pup ils  to  se lec t be tw een  th ree  co m p etin g  
rou tes  from  o n e  tow n to  ano ther on  a  schem atic  m ap  using  the  crite rion  o f  
sh o rte st d is tance . T he ta sk  required  th e  add ition  o f  w ho le  num bers, fo llow ed  by  
a  com parison  o f  num bers o f  d iffe ren t m agn itudes. L ess than  a  q u a rte r o f  Irish  
pup ils  supplied  the  co rrec t answ er (11 km ). In  no  o ther co u n try  w as such  a  low  
score  recorded . B oys w ere  m ore successfu l than  g irls in  th e  Irish  sam ple.

School p rinc ipals in  m o s t coun tries, inc lud ing  Ire land , ind ica ted  a  h igh  level 
o f  em phasis on  w hole  n u m b er opera tions fo r th is age g roup  (93%  ind ica ted  th a t 
th e  top ic  w as em phasized  ‘a  lo t’ in Ire land). Irish  schoo ls a re  unusual in th e  
d eg ree  o f  em phasis p laced  on the o th e r tw o  sub top ics, com m on frac tions and  
decim al fractions. T h e ir em phasis w as exceeded  on ly  in  the  Ita lian  p rov ince  o f  
E m ilia-R om agna.
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FIGURE 3.2.

FROM A MAP, CALCULATE THE LENGTH OF THE SHORTEST ROUTE 
BETWEEN 2 TOWNS

Topic: Numbers and Operations Skill: Procedural Knowledge

7

A  VElmtown 5

r v
V \

Y  3 J  Ashwood 

3

The figure above shows three different routes between two places, measured in km. 
How long is the shortest of these routes?

Answer:

Ireland England Scotland Spain 
% Correct 24 34 34 39

US Canada Korea 
31 39 47-

FIGURE 3.3.

TOPIC EMPHASIS IN THIRD CLASS MATHEMATICS

To what extent are the following topics emphasized in third-class mathematics classes in your
school?

A lot Some Not at all
Whole number operations 93 7 0
Common fractions 50 48 1
Decimal fractions 37 57 6
Measurement (such as length, width, and area) 47 53 0
Geometry (such as shapes and solid figures) 22 75 3
Tables and graphs 53 47 0

Note. Numbers in Figure 3.3 refer to the percentages of Irish principals who indicated different 
degrees of emphasis on subtopics. Percentages may not add to 100 due to rounding.

Measurement
T he M e a su re m e n t q u es tio n s  tap  u n d e rs tan d in g  o f  b a s ic  m easu rem en t 

concep ts and th e ir app lication  in typ ical c lassroom  and rea l-w orld  situations.



40 MICHAEL O MARTIN BRENDAN L HICKEY, DAMIAN P MURCHAN

Q uestions requ ire  p u p ils  to  w ork  w ith  un its  o f  tem pera tu re , tim e, an d  leng th , as 
w ell as to  com p lete  pa tterns T h ere  a re  n ine  m easu rem en t questions fo u r 
assessing  C oncep tua l U nderstand ing , fo u r P rocedura l K now ledge, and  o n e  
P ro b lem  S o lv in g  Ir ish  sch o o ls  ap p ea r to  p ay  re la tiv e ly  le ss  a tten tio n  to  
M easu rem en t than  to  N um bers and  O pera tions in  th u d  c lass O n ly  4 7 %  o f  
p rinc ipa ls  repo rted  em phasiz ing  M easu rem en t ‘a  lo t ' as opposed  to  93%  fo r 
w ho le  n u m b er opera tions In teresting ly , few  o f  the  h igh -ach iev ing  coun tries 
rep o rt m uch  em phasis on  M easu rem en t in th e  m odal g rad e  level fo r 9 -y ear o lds 
F o r exam ple , m  K orea, only  32%  o f  p rinc ipa ls  ind ica ted  th a t M easu rem en t is 
em phasized  ‘a  lo t*  O n  th e  o th e r hand , in  Ita ly  (E m ilia-R om agna), w here  
s tuden ts a lso  did  w ell on  th is sec tion  o f  th e  test, 97%  o f  p rinc ipals sta ted  th a t th e  
top ic  w as em phasized  ‘a  l o t ’

Irish  pup ils  sco red  on  average  3 percen tage  po in ts  be low  th e  m ean  o v e r a ll 
coun tries  m  M easu rem en t I t  can  be in ferred  th a t th ey  have  ab o u t th e  sam e 
k now ledge  an d  understand ing  o f  m easu rem en t concep ts as ch ild ren  m  E ng land , 
th e  U n ited  S tates, and C an ad a  A s w as th e  case  w ith  N um bers and  O pera tions, 
In sh  perfo rm ance  in m easu rem en t is sign ifican tly  be low  that in S co tland  and  
K orea. O n th e  question  show n in  F igure  3 4 , the  average  percen tage  co rrec t o v e r 
all coun tries  is 55 w h ich  is c lose to  the  In s h  m ean  sco re  o f  53 T h e  n u m b er o f  
pup ils  in ternationally  w ho  answ ered  th e  question  co rrec tly  w as lo w er than  fo r 
m o s t o f  th e  o th e r m easu rem en t questions In s h  b o y s and  g irls  responded  
co rrec tly  to  the  questio n  in equal p ropo rtions

FIGURE 3 4

TRANSLATE A FRACTION WITH DENOMINATOR 10 INTO DECIMAL FORM

Topic Measurement Skill Procedural Knowledge

The distance around a square is 20 cm What is the length of one side of the square7

A 2 cm
B 4 cm
C* 5 cm
D 10cm

Ireland England Scotland Spain US Canada Korea 
% Correct 53_______58_______63_______39_______48_______46_______69
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Geometry
Q uestions in  G eom etry  assess pu p ils’ know ledge o f  geom etric  figu res and 

re la tionsh ips, as w ell as sk ills in w ork ing  w ith  th is know ledge. T h e  six  G eom etry  
questions concen tra te  on p u p ils ’ understand ing  o f  sym m etry  and  o f  tw o- and 
th ree-d im ensional shapes. G iven  tha t there  seem s to  be re la tive ly  little  em phasis 
on G eom etry  in th ird  classes (22%  said  ‘a  lo t’) in  Irish  schools, w e shou ld  no t 
be su rp rised  if  pup ils  do  no t do  very  w ell on  questions invo lv ing  shapes and  solid  
figures. T h is p roved  to  be th e  case. Irish  pup ils  responded  co rrecdy  to  58%  o f 
th e  questions, 6 percen tage  po in ts below  the over-all m ean. E ng lish  pup ils  also  
received  re la tive ly  little  in struction  in geom etry  (31%  said ‘a  lot*) a t age 9 in 
com parison  to  w ho le  num ber operations (91% ) and  M easu rem en t (63% ). T hey  
did , how ever, correc tly  an sw er 67%  o f  the  G eom etry  questions, m ak ing  the ir 
perfo rm ance  on  th is top ic  re la tive ly  superio r to  th e ir overall perform ance.

Pup ils  in  E ng land , Sco tland , C anada, and  K orea  d id  better than  Irish  pupils 
on th e  G eom etry  item s w hereas Spanish  and A m erican  pup ils  d id  ju s t abou t the 
sam e. T h is general pa ttern  is reflected  in  responses to  the  question  p resen ted  in 
F ig u re  3 .5 , w h ich  req u ire s  th e  iden tif ica tio n  o f  a  rec tan g le  from  a  tw o- 
d im e n s io n a l sk e tch . T h is  q u es tio n  w as an sw ered  c o rrec tly  by  a  g re a te r 
percen tage  o f  pup ils  (92% ) than  any o ther question  on the test. In  Ire land , the 
percen tage  co rrec t w as low er than  for any  o ther coun try  (82% ). T here  w as no  
d iffe rence  betw een  the p roportion  o f  boys and g irls w ho  answ ered  the  question  
correc tly  in Ireland.

FIGURE 3.5.

IDENTIFY A RECTANGLE FROM A PICTURE

Topic: Geometry

What shape is shown

A. A circle
B. A triangle
C. A square 
D* A rectangle

above?

Skill: Conceptual Understanding

Ireland England Scotland Spain US Canada Korea 
% Correct 82 94 95 91 86 91 90
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A n o th e r question  m easu ring  p u p ils ’ concep tual u n d ers tand ing  o f  geom etry  
(F igure  3 6) requ ires  them  to  co u n t th e  faces o f  a  th ree-d im ensiona l fig u re  
T h o u g h  the sco res o f  Irish  pup ils  w ere  som ew hat be tte r re la tiv e  to  so m e 
coun tries  (e g , S pam  and  th e  U n ited  S tates), th e ir perfo rm an ce  w as s ta tis tica lly  
lo w er than  tha t o f  pup ils  in Scotland , C anada, and  K orea, a  f in d in g  th a t c lo se ly  
m irro rs  the  re la tive  pa tte rn  fo r th e  G eom etry  sec tion  as a  w h o le  (see  T ab le  3 4 ) 
G irls  d id  as w ell as boys on  th is  questio n  m  Ire land

FIGURE 3 6

COUNT THE FACES OF A SOLID FIGURE

Data Analysis, Statistics, and Probability
E ig h t  q u e s t io n s  fo c u s  on  D a ta  A n a ly s is , S ta tis tic s , an d  P ro b a b ili ty , 

constitu ting  app rox im ate ly  13%  o f  th e  questions on  the  m athem atics  tes t a t ag e  
9 P up ils  had  to  read  and  in te rp re t bar and  p ie  charts and to  co m p le te  a  bar g raph  
In  o n e  question  they  w ere  asked  to  de te rm ine  th e  p robab ility  o f  a  s im ple  ev en t, 
and  in  tw o  o thers to  so lve  p rob lem s using  in fo rm ation  p ro v id ed  m  a  tab le  o r p ie  
ch a rt

T hough  Irish  9 -y ear o ld s  sco re  c lo se  to  th e  in te rna tiona l m ean  on  questions 
re la ted  to  th is top ic , they  lag  sign ifican tly  beh ind  pup ils  in a ll o ther coun tries in 
th e  m ore  restric ted  com parison  g roup  (T ab le  3 4 ) T h is  is d esp ite  th e  fac t tha t, 
com pared  to  all o th e r coun tries, m ore  In s h  p rinc ipa ls  repo rted  p lac ing  a  lo t o f  
em phasis on th is top ic  w ith  th ird  c lasses  P up ils  in  C anada, th e  U n ited  S tates,
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Scotland , and  E ng land , w here re latively  less em phasis is p laced  on tab les and 
graphs, perfo rm  better in th is category  than  they do  on the overall test.

Pupils genera lly  do  w ell on th is part o f  the  test com pared  to  o ther sections. 
T he average percen tage  score ov er all coun tries is 68. A  q uestion  on th is section  
o f  the  test is p resen ted  in F igure 3.7. A cross all coun tries, 59%  o f  pup ils  co rrectiy  
answ ered  th is question . A pprox im ate ly  the sam e p roportions o f  boys and g irls 
so lved  the p rob lem  in  Ireland.

FIGURE 3.7.

USING CLUES ABOUT CARDS, FIGURE OUT WHICH CARD WAS CHOSEN

Topic: Data Analysis, Statistics, and Probability Skill: Problem Solving

Colour Number Size

Red 7 Large
Green 8 Small
Yellow 5 Large
Blue 6 Large

The table above describes four cards. Each is a different colour, has a different number on it, 
and is either large or small. A card is chosen that is large, not red, and has a number greater than 
5 on it. What colour is the card that is chosen?

A. Red
B. Green
C. Yellow
D.* Blue

Ireland England Scotland Spain US Canada Korea 
% Correct 48_______ 54_______ 59_______ 60_______ 59_______ 62_______ 70

T he question  show n in  F igure  3.8  w as answ ered  by a g rea ter num ber o f  pupils. 
H ow ever, pup ils  in m o s t o f  the com parison  coun tries ach ieved  at h igher levels 
than  Irish  pupils.



FIGURE 3 8 

COMPLETE A BAR GRAPH "
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Topic Data Analysis Statistics and Probability Skill Procedural Knowledge

PETS OF CHILDREN 
IN THE FOURTH YEAR

I I I  
I I I I

Fish Dogs Cats Birds Rabbits

Josie has almost finished making the graph above If there are 4 rabbits where should Josie put 
the top of the bar for rabbits7

A At A
B* AtB
C AtC
D AtD

Ireland England Scotland Spam 
% Correct 65 75 76 61

US
77

Canada
73

Korea
87

Algebra and Functions
Pupils* fam iliarity  w ith  A lgeb ra  an d  F unc tions w as assessed  using  6 questions 

(a lm ost 10%  o f  the  test) T h e  questio n s em phasize  w ho le  nu m b er sequences and  
in fe rences fro m  n um erica l re la tio n sh ip s , such  as so lv in g  p rob lem s o f  th e  
fo llow ing  type  8+ 9  =  10 +

P up ils  in  m ost coun tries  ach ieved  a t th e  sam e levels in  A lg eb ra  and  F u nc tions 
as in th e  w ho le  te s t N ine-year o ld s  fro m  H ungary , Israe l, and  S lo v en ia  ob ta in  
com parative ly  h ig h e r scores than  th e ir  overall leve l o f  ach ievem ent, w h ile  pup ils
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from  Italy  (E m ilia-R om agna) ach ieve  a t re la tive ly  low er levels in  th is area than  
they  do  overall. Irish  pup ils  responded  co rrectly  to  approx im ate ly  the sam e 
n um ber o f  A lgeb ra  questions as d id  pup ils  in m ost o ther countries, though  they  
scored  h igher than A m erican  pup ils  and  low er than  K oreans.

F igure  3 .9  show s th e  A lg eb ra  and F unctions question  tha t w as answ ered  
co rrectly  b y  the  g rea test n um ber o f  pupils. G iven  a  sequence  o f  num bers, pup ils 
are  requ ired  to  find  th e  nex t num ber in the pattern . O ver the 14 coun tries, 85%  
o f  students co rrectly  selec ted  o p tion  D. E qual p ropo rtions o f  Irish  boys and g irls 
answ ered  th is  question  correctly .

FIGURE 3.9.

GIVEN A PATTERN OF NUMBERS, FIND THE NEXT NUMBER

Topic:Algebra and Functions Skill: Problem Solving

2, 6, 10, 14,

A pattern of numbers is shown above. What number goes in the box?

A. 4
B. 8
C. 14
D * 18

Ireland England Scotland Spain US Canada Korea
% Correct 81 87 95 88 95 94 91

MATHEMATICS PERFORMANCE OF 9-YEAR OLDS BY COGNITIVE PROCESS

Irish  pup ils  ach ieved  at levels be low  the  in ternational average on  all th ree  
p rocess areas. A verage  percen tages co rrec t fo r all coun tries are con ta ined  in 
T ab le  B -4 in A ppend ix  B . O n questions m easuring  C oncep tual U nderstand ing , 
the  Irish  average  is 59%  correct, com pared  to  th e  in ternational average  o f  63 
percen t. T hey  answ ered  64%  o f  the  P rocedural K now ledge-based  questions 
correctly , 3%  below  th e  average, and  w ith  56%  co rrec t on  P roblem  S olv ing , they  
are  a lso  3%  below  the  average. B oys and  g irls ach ieved  a t abou t th e  sam e level 
on the  th ree skill areas in Ireland.
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CONCLUSION

T h e  average  ach ievem en t o f  In s h  9 -y ea r o ld  pup ils  is c lo se  to  the  average  
ach iev em en t o f  pup ils  o f  the  sam e age m  o ther coun tries in  th e  study  T h e  scores 
o f  the  s trongest and  w eakest pup ils  in  Ire land  a re  a t o r slig h tly  b e lo w , the  scores 
o f  com parab le  pup ils  in o ther coun tries  B oys ach ieve  at ab o u t th e  sam e leve l as 
g irls  on a ll topic areas and  skill dom ain s in  Ire land  A lth o u g h  there  w as,genera l 
ag reem en t th a t m athem atics is equally  fo r  boys and g irls  m  Ire lan d  (83% ), th is 
is  a  lo w er percen tage  than  am ong  13-year o ld s  (95% )

A cro ss top ic  a reas, In s h  p u p ils  sco re  at the  in ternational average  on  N um bers 
and  O pera tions, D a ta  A nalysis, S ta tis tics, and  P ro b ab ility , an d  A lg eb ra  and  
F u n c tio n s , w hereas ach ievem en t w as below  average  on  M easu rem en t and  
G eo m etry  A v erag e  In s h  perfo rm ance  is be low  th e  in te rna tiona l ave rag e  m  th e  
th ree  sk ill dom ains o f  C oncep tual U nderstand ing , P rocedu ra l K n ow ledge , and  
P ro b lem  Solv ing  E ven  though  In s h  ach iev em en t on  D a ta  A naly sis , S ta tis tics, 
and  P robab ility  is c lo se  to  th e  in te rna tiona l m ean , it is lo w er than  in  any  o f  th e  
o th e r co u n tn e s  in th e  reference  g ro u p  o f  six  c o u n tn e s

In s h  schoo ls p lace  a  heavy  em phasis on  N um bers and  O p era tio n s, especia lly  
frac tions and  decim als , and on  tab les  and  charts w h ich  a re  th e  m am  co m p o n en t 
o f  the  D a ta  A naly sis, S tatistics, an d  P robab ility  co n ten t ca teg o ry  fo r th is age 
g ro u p  In  con trast to  the  em p h as is  on N u m b ers and  O pera tions and  on  tab les and  
ch arts , In s h  schoo ls appear to  pay  re la tiv e ly  less a tten tion  to  M easu rem en t and  
G eom etry  M any  o f  the  o ther co u n tn e s  rep o rt h ig h er d eg rees o f  em phasis  on  
th e se  top ics



Chapter 4. Science Performance of 13-Year Olds

STRUCTURE OF THE TEST

T he sc ience tes t consisted  o f  72  item s bu t e ig h t w ere  e lim ina ted  fo llow ing  
p re lim inary  analysis, because they  d id no t function  in th e  sam e w ay across all 
popu la tions. T hus, th e  scores p resen ted  in  th is chap te r are  based  on studen t 
responses to  64 questions.

A s in the case o f  the m athem atics test, th e  sc ience in s trum en t w as designed  
to  assess various top ics and types o f  know ledge and  sk ills re la ted  to  those top ics. 
F o u r m ajo r con ten t areas o f  science are included: L ife  S ciences, P hysical 
S c ie n c e s , E a rth  an d  S p ace  S c ien ces, and  th e  N a tu re  o f  S c ien ce . F u lle r  
exp lana tions are p rov ided  on each  o f  these areas in a  la te r section , a long  w ith  
sam p le  questions. T he d is tribu tion  o f  questions across the fo u r top ic  areas is 
p resen ted  in T ab le  4 .1 .

TABLE 4.1

NUMBERS AND PERCENTAGES OF QUESTIONS BY TOPIC 
ON SCIENCE TEST (AGE 13)

Life Physical Earth and Nature of
Sciences Sciences Space Sciences Science Total

19 25 9 11 64
30 39 14 17 100Percentages

OVERALL PERFORMANCE

A verage  scores (percen tage  o f  science questions answ ered  co rrec tly ) fo r 
s tuden ts in  each coun try  are p resen ted  in T ab le  4 .2 . A lso  listed  are  the scores 
co rrespond ing  to  the 10th and  90th  percen tile  in each  coun try . T he  h ig h es t 
average  score atta ined  is in K orea  w here studen ts, on  average, an sw er 78%  o f  
questions co rrecdy ; th e  low est, 46% , w as recorded  in  F orta leza , B razil. O ver all 
coun tries, the average  score is 67%  correct. A  g roup  o f  n ine coun tries have  an 
average  level o f  science  perfo rm ance tha t is above the  in ternational average. T h is 
g ro u p  is m ade up  o f  K orea, T aiw an , Sw itzerland , H ungary , th e  S ov ie t U n ion , 
S loven ia , Italy  (E m ilia-R om agna), Israel, and  C anada.

M o st o f  the coun tries have an  average level o f  sc ience perfo rm ance  c lose  to  
the in ternational average. O n average, Irish  students, how ever, responded  
co rrec tly  to  only  63%  o f  questions on the test, w hich  is sign ifican tly  below  the

47
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in te rna tiona l m ean  T h is  re la tive ly  p o o r Irish  p erfo rm an ce  on th e  IA E P  n  test 
rep lica tes  a  sim ila r find ing  in th e  1988 IA E P  I tes t (L ap o in te  e t al, 1989) T h e  
inc lu sion  o f  ad d itiona l coun tries an d  m ore  co m prehensive  questions in  IA E P  II 
serves to  con firm  th e  orig inal fin d in g

TABLE42

AVERAGE PERCENTAGES CORRECT ON SCIENCE TEST 
OVERALL SCORES AND SCORES ATTAINED BY STUDENTS 

AT 10TH AND 90TH PERCENTILES (AGE 13)

Average Overall Percentage correct attained by students at
Score 10th Percentile 90th Percentile

IAEP Average 67 (0.5)
Comprehensive Populations

Korea 78 (0 5) 58(3 8) 94(00)
Taiwan 76 (04) 52(0 0) 94(0 0)
Switzerland 74 (09) 58(0 6) 92(00)
Hungary 73 (05) 52(0 0) 92 (0 0)
Soviet Union 71 (1 0) 51 (1 9) 89 (2 3)
Slovenia 70 (05) 50(00) 89 (0 0)
Italy (Emilia-Romagna) 70 (07) 48(00) 89 (0 8)
Israel 70 (0 7) 48(3 9) 89 (0 0)
Canada 69 (04) 48(1 7) 88 (0 0)
France 69 (06) 45(1 7) 89 (0 0)
Scotland 68 (06) 45(00) 88 (2 6)
Spain 68 (06) 48(02) 86(26)
United States 67 (1 0) 44(51) 86 (0 0)
Ireland 63 (0 6) 41 (23) 84(3.2)
Jordan 57 (07) 36(00) 78(1 6)

Special Populations
England 69 (1 2) 44(3 3) 89 (0 0)
China 67 (1 1) 45(1 6) 88 (1 6)
Portugal 63 (0 8) 42(3 1) 84(0 0)
Brazil (Sao Paulo) 53 (06) 33 (0 8) 75 (3 9)
Brazil (Fortaleza) 46 (06) 31(00) 67 (0 6)

Note Standard errors are presented in parentheses

F ro m  the  perspec tive  o f  the  In s h  resu lts , th e  coun tries  can  be  d iv id ed  in to  
th ree  g roups on  th e  basis o f  average  perfo rm ance In m o s t o f  the  19 coun tries, 
th e  average  p ercen tag e  co rrec t m  sc ience  is g rea ter than  th a t a tta ined  by  In sh  
s tuden ts In s h  s tuden ts  a tta in  sco res th a t do  no t d iffe r sign ifican tly  fro m  those  
ob ta ined  by  s tuden ts  in  Portugal, and  hav e  h ig h er ave rag e  scores than  Jo rd an ian  
and  B razilian  studen ts
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DIFFERENTIAL PERFORMANCE OF HIGH AND LOW ACHIEVERS

T he w eakest Irish  s tudents have  a  level o f  scien tific  k now ledge and  sk ills tha t 
is sign ifican tly  below  that o f  the  w eakest pup ils  in  all b u t Jo rdan  and  B razil. Irish  
students a t the  10th percen tile  (i.e., th e  po in t a t o r be low  w hich  on ly  10% o f  
students are  found ) obtain  scores on th e  sc ience test tha t are sim ila r to  those  o f  
the  bo tto m  2  to  3%  o f  studen ts in K orea, S w itzerland , H ungary , th e  S ov ie t U nion , 
Israel, C anada, and  Spain. T he score co rrespond ing  to  the 10th percen tile  fo r 
Sw iss s tuden ts is 58% , m ean ing  th a t m any o f  the  w eakest Sw iss 13-year o lds 
know  a lm ost as m uch  science  as the  average  Irish  13-year old. M uch  the  sam e 
can be said  o f  the w eakest K oreans.

Ire lan d ’s h ig h es t p erfo rm ing  13-year o lds (i.e ., tho se  scoring above  the  90 th  
percen tile ) a lso  ach ieve a t a  level be low  m ost o f  the ir coun terparts  in  th is study. 
T he sco re  co rrespond ing  to  the 90 th  percen tile  in  Ire land  is 84 percen t. O nly  in 
Jo rdan  and  B razil is the 90 th  percen tile  low er. In  fo u r coun tries (H ungary , K orea, 
S w itzerland , and  T aiw an) students a t th e  90 th  p e rcen tile  answ ered  m ore  than  
92%  o f  questions co rrectly . Indeed , th e  b est Irish  s tuden ts are n o t fa r  ahead  o f 
the  average  studen ts in these  fo u r coun tries o r in  the S ov ie t U nion  and S lovenia . 
O nly  the  to p  2 to  3%  o f  Irish  studen ts ach ieve a t the sam e levels as the  top  10% 
in m ost coun tries.

SCIENCE PERFORMANCE OF 13-YEAR OLDS BY GENDER

In  a lm ost every  country  th a t took  p art in the  sc ience  tes t fo r 13-year o lds, on 
average, boys answ er m ore questions co irecd y  than  g irls  (T aiw an , E ng land , and 
Jordan  are  excep tions). In  Ire land , boys responded  co rrectly  to  66%  o f  the  
questions, com pared  w ith  a  co rrec t response  ra te  o f  61%  by girls.

D esp ite  the  ach ievem ent d ifference  in  perfo rm ance  betw een  boys and g irls 
in m ost coun tries, the  vast m ajo rity  o f  13-year o lds in  the  survey con sid er that 
science is ‘equally  fo r g irls  and fo r b o y s .’ F o r th e  questionnaire  item  in  F igure  
4 .1 ,4 %  o f  Irish  studen ts chose  op tion  A , 1% chose  op tion  B, and  95%  selected  
C . T hose  Irish  students w ho  believe  sc ience to  be gender-re la ted  do  not, on 
average, co rrec tly  respond  to  as m any  sc ience q uestions as do those  w ho believe  
tha t the su b jec t is equally  fo r boys and  girls. T h e  tw o  countries w ith  the  low est 
p ercen tage  ag reem en t w ith  s ta tem en t C , T aiw an  and  Jo rdan , are am ong  th e  few  
w ith  no  gen d er d ifference  in science perfo rm ance.
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FIGURE 4 1

STUDENTS GENDER PERCEPTION OF SCIENCE

With which of the following statements about science do you agree9

A Science is more for boys than for girls.
B Science is more for girls than for boys 
C Science is for boys and girls about equally

TABLE43

AVERAGE PERCENTAGES CORRECT ON SCIENCE TEST 
OVERALL SCORES AND SCORES BY TOPIC (AGE 13)

Life Physical Earth and Nature of
Overall Sciences Sciences Space Sciences Science

IAEP Average 67 68 64 67 71
Comprehensive Populations

Korea 78 80 76 75 79
Taiwan 76 78 75 72 76
Switzerland 74 74 70 75 80
Hungary 73 77 70 72 75
Soviet Umon 71 73 71 73 68
Slovenia 70 73 67 70 73
Italy (Emilia Rom) 70 72 67 71 73
Israel 70 65 70 68 79
Canada 69 69 65 68 79
France 69 68 67 67 76
Scotland 68 67 66 64 77
Spam 68 70 64 69 70
United States 67 69 62 67 76
Ireland 63 61 61 66 71
Jordan 57 59 54 61 56

Special Populations
England 69 68 67 66 77
China 67 64 68 70 70
Portugal 63 66 58 61 68

n Brazil (Sao Paulo) 53 56 49 56 53
Brazil (Fortaleza) 46 51 43 49 45
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SCIENCE PERFORMANCE OF 13-YEAR OLDS BY TOPIC

T he science test is com posed  o f  questions from  fo u r con ten t areas o f  science: 
L ife  S c ien ces  ( 30%  o f  th e  te s t) , P h y sica l S c ien ce s  (3 9 % ), E a rth  and  S pace  
S c ien ce s  (14% ), and  the N atu re  o f  S cience (17% ). In  addition , th ree  cogn itive  
p rocess ca tegories, K now s Science (23% ), U ses S cience  (48% ), and  In tegrates 
S cience  (28% ), w ere  also  used  to  classify  the questions. A verage  percen tages 
co irec t fo r a ll coun tries in  each  topic are  show n in  T ab le  4 .3 . T he  re la tive ly  poor 
overall ach ievem en t level o f  Irish  studen ts is reflec ted  in th e ir perfo rm ance  in 
L ife  S ciences and  P hysica l Sciences. In  E arth  and  S pace  Sciences and  the  N atu re  
o f  S cience , Irish  perfo rm ances is on p a r w ith  tha t o f  studen ts in  o ther countries.

A  m ore  focused  rev iew  o f  the perfo rm ance o f  Irish  pup ils  in  com parison  to  
p up ils  in  e igh t o ther coun tries is p resen ted  in T ab le  4 .4 . A s in th e  m athem atics 
assessm ent, these  specific  coun tries w ere  chosen  fo r com parative  pu rposes due  
to  th e ir geograph ic , econom ic , cultu ral, and  h is to rical links w ith  Ire land . K orea  
w as a lso  inc luded  due  to  its consisten tly  h igh  perfo rm ance  on in ternational tests. 
T he m inus signs in the O vera ll (first) co lum n in T ab le  4 .4  ind ica te  tha t Irish  
s tuden ts responded  co rrec tly  to  few er questions on the  en tire  tes t than  in  all bu t 
one o f  the  e igh t selec ted  com parison  countries.

DIRECTION OF DIFFERENCE BETWEEN AVERAGE PERFORMANCE ON SCIENCE 
TEST OF IRISH STUDENTS AND PERFORMANCE OF STUDENTS 

IN SELECTED COUNTRIES (AGE 13)

TABLE 4.4

Life Physical Earth and Nature of
Overall Sciences Sciences Space Sciences Science

England
Scotland
France
Spain
Switzerland 
United States 
Canada 
Korea
LAEP Average

0 0

0
0
0

0

0
0

0

0

+ The average performance of Irish students is higher than that of other country
0 No statistical difference in average scores

The average performance of Irish students was below that of other country

Statistical difference calculations based on Bonferroni procedure ( 2.78 standard errors).
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Life Sciences
Q uestions on  L ife  S ciences add ress the  areas o f  energy  tran sfo rm ation , 

h e re d ity  an d  g en es , s tru c tu re  an d  fu n c tio n  o f  o rg a n ism s , p lan ts , an im a l 
behav iou r, and  eco logy  S tuden ts w ere  requ ired  to  c lassify  p lan ts  and  an im als, 
iden tify  parts  o f  the  h u m an  anatom y, and  m ak e  d is tinc tions b e tw een  m am m als 
and  rep tiles O f  th e  19 L ife  S cience  questions, 10 assess how  w ell pup ils  K now  
S cience , 6  assess how  they  U se  S cience , an d  3 assess In teg ra tion  o f  Scien tific  
K now ledge

In s h  students re sponded  co rrectly  on  average  to  61%  o f  th e  questions m  L ife  
S ciences, com pared  w ith  the  in ternational average  o f  68  p e rcen t T h e  In s h  
ave rag e  is sign ifican tly  b e lo w  the  in te rna tiona l average , as sig n ified  by  th e  m inus 
sign  in  the  b o ttom  lin e  o f  co lum n  tw o  o f  T ab le  4  4  T h e  average  p e rcen tage  
co rrec t o f  In s h  s tuden ts is also  be low  th a t o f  a ll e ig h t o f  th e  se lec ted  co m p an so n  
coun tries  In  m o s t o f  th e  co u n tn es  assessed , s tuden ts p e rfo rm  ab o u t as w ell on 
L ife  Science  questio n s as on  the  te s t as a  w h o le  In s h  studen ts, how ever, perfo rm  
less  w ell on  these  questio n s than  on  th e  overa ll te s t T h e ir  average  perfo rm ance  
is 4  percen tage  po in ts  be low  the  in ternational average  on  th e  overa ll tes t, b u t 
th e ir  perfo rm ance is 7 po in ts  be low  the  in ternational average  fo r L ife  S cience  
q u es tio n s  T h irteen -y ear o ld s m  Israel and  C h in a  a lso  p e rfo rm  less  w ell on  L ife  
S c ien ce  q u estio n s , w hereas s tu d en ts  in  H u n g ary  p e rfo rm  b e tte r on  th ese  
questio n s than  in g en era l B oys in  Ire land  p erfo rm  be tte r on  the  L ife  S c ience  
questio n s than  g irls  (63%  vs 59% ) to  m uch  the  sam e ex ten t as on  the  sc ience  
te s t as a  w hole

A n  exam ple  o f  a  L ife  S ciences questio n  is the  question  on  food  chains in  
F ig u re  4  2 O ver a ll co u n tn es , 71%  o f  s tuden ts se lec ted  th e  co rrec t op tion  
com pared  to  65%  o f  In s h  studen ts In  Ire land , a  g rea te r percen tage  o f  boys than  
g irls  answ ered  th is  question  correctly

T h e  item  in  F igu re  4  3, w hich  m easu res k now ledge  o f  adap ta tion  m  th e  p lan t 
k in gdom , w as answ ered  co rrectly  by  44%  o f  s tuden ts across all c o u n tn e s  
H ig h est ach ievers w ere  S ov ie t and S w iss ch ild ren , 57%  o f  w hom  iden tified  the 
co rrec t an sw er In Ire land , 5%  m ore  boys than  g irls  answ ered  th e  question  
co rrec tly

S choo l p n n c ip a ls  w ere  asked  to  ind ica te  the  deg ree  o f  em phasis  p laced  on 
seven  L ife  sc ience top ics T hese  w ere p lan ts, an im als , ce ll s tru c tu re  and  function , 
the  hum an  body , ev o lu tion , hered ity  an d  genes, and  the  en v iro n m en t T h ere  w as 
considerab le  v an a tio n  across co u n tn e s  m  the  deg ree  o f  em phasis  on  th e  seven  
top ics T he percen tage  o f  In s h  schoo ls repo rting  th a t each  top ic  w as em phasized  
‘a  lo t’ v an ed  from  60%  (the  hum an  body ) to  6%  (hered ity  an d  genes), w ith  an 
average  o f  31 % ov er a ll topics
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FIGURE 4.2

FOOD CHAINS

Topic: Life Sciences Skill: Uses Science

Grass, insects, blackbirds, and hawks are found in a grassland community. In what order should 
they be to show the food chain in this community?

A.* Grass —► insects —» blackbirds -» hawks
B. Grass —> blackbirds -> hawks -> insects
C. Hawks —» blackbirds —> grass -* insects
D. Blackbirds —> hawks —> insects grass

Ireland England Scotland France Spain 
% Correct 65 66 75 76 70

Switz US Canada 
73 69 70

Korea
92

FIGURE 4.3

ADAPTATION OF LEAF SIZE IN PLANTS

Topic: Life Sciences Skill: Uses Science

Plants that grow on the forest floor often have larger leaves than plants that grow in an open 
field. How does this adaptation of larger leaves help the forest plants?

A. By keeping the plants warm.
B. By attracting insects to the plants.
C. By gathering oxygen for the plants.
D.* By gathering light for the plants.

Ireland England Scotland France Spain 
% Correct 31 42 38 41 55

Switz US Canaria 

57 41 39
Korea

48



54 MICHAEL O MARTIN BRENDAN L HICKEY, DAMIAN P MURCHAN

Physical Sciences
T h e  aspects o f  P hysica l Sciences th a t w ere  assessed  deal w ith  th e  fundam enta l 

co m p o n en ts  o f  th e  natu ra l un iverse  —  space, tim e, m atter, and  energy  S tudents 
w ere  requ ired  to  in fe r from  d iag ram s, in te rp re t s im ple  g raphs, and  an sw er 
q u es tio n s  a b o u t m o tio n , m ass, e le c tric ity  and  c ircu itry , lig h t an d  sound , 
p ro p ertie s  o f  m atter, a tom s and  m olecu les , tem p era tu re  and  heat, an d  chem ical 
reac tions and  changes

T h e  average  p erfo rm an ce  o f  Irish  s tuden ts on  th is top ic  (61 % co rrec t) is  po o r 
co m p ared  to  ach iev em en t levels in o ther co u n trie s  Irish  s tuden ts  a tta ined  an 
a v e ra g e  sco re  th a t is b e lo w  sev en  o f  th e  e ig h t co u n trie s  in  the  se lec ted  
com parison , th e  excep tion  being  th e  U n ited  S ta tes w here  the  average  sco re  on 
P hysica l S ciences is a lm ost iden tica l to  th a t in Ire land  O n average , Ir ish  boys 
p e rfo rm  better than  g irls  on  P hysica l S cience  questio n s T h e  gen d er d iffe rence  
is 6  5  p ercen tag e  po in ts, w h ich  m ay  be com pared  w ith  a  d iffe ren ce  o f  5  3%  on 
th e  overa ll te s t

In  every  coun try , p erfo rm an ce  on  P hysica l S c ience  questions approx im ates 
p erfo rm an ce  on  the  tes t as a  w ho le  In  Ire land , the  average  p erfo rm an ce  level on 
th ese  questions is 3%  b e lo w  the  in ternational ave rag e  fo r the  top ic  T h is  is sim ila r 
to  th e  Irish  perfo rm ance  ov er a ll questions o n  the  test

R esponses to  the  P hysica l S cience  question  in F ig u re  4  4  illu stra te  the  p o o r 
re la tiv e  p erfo rm an ce  o f  Irish  s tuden ts on th e  top ic  as a  w ho le  E igh ty -seven  
p e rcen t o f  studen ts in th e  su rvey  answ ered  th is question  co rrec tly  O n  on ly  tw o 
o th e r questions on  the  tes t do  s tuden ts ach ieve  in  h ig h e r p ropo rtions In  Israel, 
95%  o f  studen ts co rrec tly  chose  o p tion  D

FIGURE 4 4 

IDENTIFY ELECTRICAL CONDUCTOR

Topic Physical Sciences Skill Knows Science

Which of the following materials conducts electricity best9

A Plastic
B Paper
C Glass
D* Copper

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 73 93 88 90 90 86 88 85 97
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T he question  on the test th a t w as answ ered  by the h ighes t percen tage  o f  
studen ts a lso  m easured  understand ing  o f  conducto rs and insu la to rs. S tudents 
w ere asked  to  choose th e  best co nduc to r to  com p lete  a  ba ttery -pow ered  electrical 
c ircu it w here the cho ices g iven  w ere a  p iece  o f  w ood, a  p lastic  h a ir com b, a  
rubber, and  an  iron  nail. E igh ty -n ine  percen t o f  a ll students b u t on ly  78%  o f  the  
Irish  sam p le  co rrectly  chose  the  iron  nail.

A n o th e r  q u e s tio n  on  w h ic h  s tu d e n ts  sc o re d  a t h ig h  le v e ls  a sse sse d  
understand ing  o f  the oxygen  requ irem en ts fo r com bustion  (see F igu re  4 .5). 
Seven ty -six  percen t o f  studen ts in  all coun tries co rrectly  answ ered  the question . 
In Ireland, three-quarters o f  boys and under tw o-thirds o f girls answ ered correctly.

FIGURE 4.5

OXYGEN REQUIREMENTS FOR COMBUSTION 

Topic.Pkysical Sciences SkillAntegrates Science

I 1I jI
\ /

1 2 3

As shown above, jars were placed over identical lighted candles at the same time. Which of the 
following will happen?

A. All the flames will go out immediately.
B. The flames will go out in this order 1,2,3.
C *  The flames will go out in this order: 3,2,1.
D. The candles will bum awhile, and then all the flames will go out at the same time.

Ireland England Scodand France Spain Switz US Canada Korea
% Correct 70 84 81 79 79 83 79 82 87

O f the fo u r con ten t a reas assessed , the re la tive  em phasis a ttached  to  P hysical 
S ciences in the  Irish  sc ience sy llabus fo r first year post-p rim ary  students w as 
estim ated  to  be 35% , a  percen tage  equal to  tha t devo ted  to  L ife  S ciences (C en ter 
fo r the A ssessm en t o f  E ducational P rogress, 1991). P rincipals ind icated  the 
deg ree  o f  em phasis p laced  on  e ig h t top ics in  P hysica l Science. T h ese  top ics w ere  
e lec tric ity  and  m agnetism ; m ass, m otion and grav ity ; ligh t and  sound; solids, 
liqu ids and  gases; a tom s and m olecu les; period ic  table o f  e lem en ts; chem ical 
substances; and  tem pera tu re  and  heat. T he  percen tage  o f  Irish  schoo l p rincipals



repo rting  th a t top ics w ere  em phasized  ‘a  lo t ' ranged  fro m  27  (lig h t and  sound) 
to  5 6  (a tom s and  m o lecu les) A veraged  ov er th e  e igh t top ics, P hysica l S ciences 
w ere  em phasized  ‘a  lo t’ m  41%  o f  In s h  p o st-p n m ary  schoo ls T h irteen  pe rcen t 
o f  p rinc ipa ls  rep o rted  th a t the  top ic  w as no t em phasized  a t all

R e sp o n se s  f ro m  sc h o o l p r in c ip a ls  m  so m e  c o u n tr ie s  in d ic a te  w id e r  
d iv e rs ity  m  th e  em p h a s is  p laced  on  to p ic s  in  P h y s ic a l S c ie n c e s  th a n  m  
Ire la n d  E ig h ty  fo u r  p e rc e n t o f  p r in c ip a ls  in  K o rea  re p o r te d  a  lo t o f  e m p h as is  
on  e le c tric ity  an d  m ag n e tism , b u t o n ly  10%  re p o r te d  s im ila r  em p h as is  on  
m a ss , m o tio n , an d  g ra v ity  In  T a iw an , th e  s i tu a tio n  w as rev e rse d , w ith  ju s t  
11%  re p o r tin g  a  lo t o f  e m p h as is  o n  e le c tr ic ity  an d  m a g n e tism , b u t 81%  
e m p h a s iz in g  m a ss , m o tio n , an d  g ra v ity  In  K o rea , o n ly  e le c tr ic ity  an d  
m ag n e tism  (8 4 %  re p o r tin g  a  lo t o f  e m p h a s is )  an d  a to m s an d  m o le c u le s  (7 4 % ) 
a re  g iv en  su b s ta n tia l em p h as is , w h ile  in  T a iw a n , c u rr ic u la r  fo c u s  is  on  m ass , 
m o tio n , and  g rav ity  (8 1 % ), a to m s an d  m o le c u le s  (5 6 % ), an d  so lid s , liq u id s , 
an d  g ases  (5 6 % ) S lo v e n ia  seem s to  c o n c e n tra te  on  th e  ch e m ic a l a sp ec ts  o f  
P h y s ic a l S c ien ce  In  c o n tra s t, In s h  sc h o o ls  se e m  to  p la c e  a  m o d e ra te  d e g re e  
o f  em p h a s is  on  e a c h  to p ic

Earth and Space Sciences
T h e  n in e  q u e s tio n s  re la tin g  to  E a rth  an d  S p ace  S c ien ce s  a sse ss  k n o w le d g e  

o f  so la r  sy s tem s , w a te r  cy c le s , fo ss ils , an d  so il e ro s io n  Ju s t o n e  q u e s tio n  on  
th is  to p ic  fa lls  in to  th e  K n o w s S c ie n c e  ca te g o ry , w ith  th e  re m a in in g  e ig h t fa ll 
in  th e  U ses  S c ien ce  c a te g o ry  T h e re  a re  no  In te g ra te s  S c ien ce  q u e s tio n s  on  
th is  to p ic

T h e  h ighest perfo rm ing  coun tries on  E arth  and  S pace  S ciences a re  K orea  and  
S w itzerland , each  o f  w hich  has an  average  p ercen tag e  co rrec t o f  75  p e rcen t M o st 
co u n tn es  hav e  an  ave rag e  perfo rm ance level on  th is top ic  com parab le  to  th e ir 
overa ll perfo rm ance  on  th e  science te s t T h e  average  perfo rm ance  o f  students in  
Ire lan d  is n o t sig n ifican tly  below  the  in te rna tiona l average  fo r th is  top ic  
H ow ever, in re la tiv e  term s, In sh  s tuden ts p erfo rm  ju s t  ab o u t the  sam e on 
questions on  E arth  and  Space  S ciences as on  the  test a s  a  w hole, w hen  sam p ling  
e rro r is taken  in to  accoun t O f co u n tn e s  in th e  c o m p an so n  g roup , on ly  S pam , 
S w itzerland  and K o rea  ou tperform  Ire land  N o  sta tistical d iffe ren ce  w as found  
b etw een  the  average  E arth  and Space  S ciences sco re  o f  In s h  s tuden ts and th e  
m ean  scores o f  s tuden ts  in E ngland , Sco tland , F rance, the  U n ited  S tates, o r 
C anada,

T h e  d ifference  m  perfo rm ance leve ls o f  In s h  boys and  g irls is g rea ter on 
questions on  E arth  and  S pace  S ciences than  on  questions on  L ife  S ciences o r 
P hysica l S ciences o r on  the tes t as a  w ho le  O n average , b o y s responded

\
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correctly  to  70%  o f  th e  E arth  and  Space S cience questions w h ile  g irls  responded  
to  62 percent.

T he question  answ ered  co rrecdy  by the  least num ber o f  studen ts (only  33%  
o f the  sam p le  w orldw ide) m easured  understand ing  o f the  re la tionsh ip  betw een  
barom etric  p ressu re  and  heigh t. T h is  question  is p resen ted  in F igure  4.6 . 
Jo rdanian  students do  best on the  question , 54%  o f  them  ind ica ting  th a t p ressu re  
read ing  w ou ld  be g rea test a t low est a ltitude  (in the valley). S tudents in  the 
B razilian  c ity  o f  F o rta leza  fare  w orst, on ly  17% iden tify ing  th e  co rrec t answ er. 
In  Ireland, 30%  o f  studen ts respond  correc tly  and  boys ou tperfo rm  girls.

FIGURE 4.6
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F igu re  4  7 con ta in s ano ther questio n  th a t c losely  m irro rs  the  re la tiv e  position  
o f  In sh  13-year o ld s  on  E arth  an d  Space S ciences O n  th is q uestion , w h ich  
p robed  s tu d en ts’ know ledge o f  the  struc tu re  o f  the  so la r system , the  overall 
p e rcen tag e  co rrec t in ternationally  is  80  T h is question  w as an sw ered  correc tly  
by  m ore  In s h  boys than  g irls

FIGURE 4 7 

STRUCTURE OF THE SOLAR SYSTEM

Topic Earth and Space Sciences Skill Knows Science

Each year the Earth makes one orbit around which of the following7

A * The Sun 
B Saturn 
C The Moon 
D All the planets

Ireland England Scotland France Spain Switz US Canada Korea
% Correct 80 79 75 88 87 88 84 81 88

S choo l p n n c ip a ls  ind ica ted  th e  deg ree  o f  em phasis p laced  on  th ree  top ics o f  
E arth  an d  S pace  S ciences ro ck s an d  m inera ls, w ea th e r and  c lim ate , an d  s ta rs 
and  p lane ts  In  no  coun try  d id  they  rep o rt a  h igh  deg ree  o f  em phasis on  all th ree  
top ics, and  in  several co u n tn es  little  em phasis w as p laced  on  any o f  th em  
P n n c ip a ls  in  F ran ce  (99% ) and  in  K orea  (71% ) repo rted  a  lo t o f  em phasis on  
r o c k s  a n d  m in e ra ls ,  in  J o rd a n  (7 8 % ), th e  S o v ie t  U n io n  (7 3 % ), a n d  
H ungary  (70% ), there  w as a  lo t o f  em phasis on  w ea th e r and clim ate , overa ll, 
little  a tten tion  w as devo ted  to  stars and  p lanets

In sh  p n n c ip a ls  ind ica ted  a  low  level o f  em phasis on  all th ree  to p ics  O n ly  6%  
repo rted  a  lo t o f  em phasis on ro ck s an d  m inera ls, w ith  10%  em phasiz ing  w ea th er 
and  clim ate , and  6% stars and  p lan e ts  A lm ost tw o-th ird s o f  p n n c ip a ls  repo rted  
th a t no  em phasis  w hatsoever w as attached  to  E arth  an d  Space  S ciences m  th e ir 
schools

Nature of Science
Q uestions on  the  N atu re  o f  S cience  w ere  designed  to  assess kn o w led g e  and  

u n d ers tan d in g  o f  th e  p n n c ip le s  and  p rocedures o f  sc ien tific  inqu iry  T h e  11 
questions on  th is top ic , c o m p n s in g  17%  o f  the  test, req u ire  s tuden ts to  in te rp re t
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data  from  charts, graphs, and  d iagram s; to  fo rm u la te  hypotheses; and to  deduce 
resu lts  from  described  experim ents.

A verage  Irish  perfo rm ance is h igher on th is top ic  than  on the  test as a  w hole. 
T his is a lso  the case  fo r Israel, C anada, F rance, Sco tland , and  th e  U nited  S tates. 
A verage  Irish  perfo rm ance on N atu re  o f  S cience  questions is iden tica l to  the 
in te rn a tio n a l av e rag e  o f  7 1 % , w h ich  c o n tra s ts  w ith  th e ir  be lo w -av erag e  
p e rfo rm a n c e  on  L ife  S c ie n c e s  an d  P h y s ic a l S c ien ce s . N o n e th e le s s , th e  
atta inm en t o f  Irish  studen ts is sign ifican tly  be low  that o f  studen ts in a ll bu t one 
coun try  in the  com parison  g roup  o f  e igh t countries. A  n um ber o f  countries 
perfo rm ed  below  the ir overall perfo rm ance  level on  N atu re  o f  S cience  questions, 
inc lud ing  T aiw an, the  S ov ie t U nion , Jo rdan , and  B razil. T he  N atu re  o f  Science 
is th e  on ly  sc ience top ic  on  w hich  the  perfo rm ance o f  g irls  in Ire land  w as 
com parab le  to  th a t o f  boys.

F igu re  4 .8  p resen ts a  question  dealing  w ith  th e  design  o f  experim en ts. A s the 
percen tage  co rrec t figures show , the re la tive  perfo rm ance o f  Irish  studen ts on 
th is question  reflects the ir position  on  th e  en tire  top ic . F ifty -five  percen t o f  Irish 
studen ts answ ered  the  question  correctly , com pared  to  5 7%  o f  all partic ipan ts in 
the study. T he Irish  score is be low  that o f  all th e  com parison  coun tries w ith  the 
excep tion  o f  Spain.

School p rinc ipals w ere asked  to  ind ica te  the  degree  o f  em phasis p laced  on 
ju s t  tw o  top ics in the  N atu re  o f  Science: sc ien tific  p rocesses (e .g ., observ ing , 
c lassify ing , m easuring , and record ing  resu lts), and  how  to  design  experim ents 
and test hypotheses. A s w ith  top ics from  o ther areas o f  th e  sc ience  test, there  is 
a  lo t o f  variation  across coun tries in  the  d eg ree  o f  em phasis repo rted . E ng land , 
S co tland , and  C anada all repo rted  a  lo t o f  em phasis on scien tific  p rocesses, and 
also  had average  studen t perfo rm ance  levels above  the in ternational average on 
the N atu re  o f  S cience  questions. H ow ever, several o ther coun tries w ith  high 
p e r fo rm a n c e  le v e ls  re p o r te d  m u ch  le s s  e m p h a s is  o n  s c ie n ti f ic  p ro c e s se s . 
F o r  e x a m p le , o n ly  19%  o f  K o re a n  a n d  2 3 %  o f  S w iss  p r in c ip a ls  sa id  th a t 
s c ie n ti f ic  p ro c e s s e s  w e re  e m p h a s iz e d  a  lo t  in  th e i r  s c h o o ls ; y e t s tu d e n ts  
in th e s e  tw o  c o u n tr ie s  a n sw e re d  o v e r  th r e e -q u a r te rs  o f  te s t  q u e s t io n s  
c o r re c tly ,  w h ic h  is  s ig n if ic a n tly  a b o v e  th e  in te rn a t io n a l a v e ra g e . In  h a lf  
o f  th e  I r is h  p o s t -p r im a ry  s c h o o ls ,  p r in c ip a ls  in d ic a te d  th a t  a  lo t  o f  
e m p h a s is  w as  p la c e d  on  th is  to p ic .

P r in c ip a ls  re p o r te d  le s s  e m p h a s is  on  h o w  to  d e s ig n  e x p e r im e n ts .  
C anada  (65% ) and  Israel (60% ) reported  the h ighest d eg ree  o f  em phasis. In  
Ireland , ju s t  22%  o f  p rinc ipals reported  tha t th is top ic  w as em phasized  a  lot.
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FIGURE 4 8

CHOOSE THE CORRECT EXPERIMENT TO TEST A HYPOTHESIS

SCIENCE PERFORMANCE OF 13-YEAR OLDS BY COGNITIVE PROCESS

Q uestions in th e  sc ience  tes t w ere  designed  to  assess s tu d en ts’ perfo rm ance  
a t th ree  d iffe ren t leve ls o f  cogn itive  func tion ing  K now s Science , U ses S cience , 
and  In teg ra tes S cience

Q uestions m  th e  K now s S cience ca tego ry  requ ire  s tuden ts to  ex h ib it basic  
know ledge  o f sc ien tific  fac ts and concep ts inc lud ing  sc ien tific  te rm ino logy  and  
p rin c ip les  T y p ica lly , reca ll o f  specific  sc ien tific  fac ts is stressed , thereby  
suggesting  a  re la tiv e ly  low  level o f  co g n itive  p rocessing  A pprox im ate ly  23%  
o f  questio n s on  th e  te s t fe ll in to  th is ca tegory  U ses S cience  questions req u ire  
studen ts to  co m b m e fac tual know ledge w ith  ru les and  fo rm u lae  fo r a  specific  
p u rp o se  Q uestions m  th is  ca tegory  req u ire  unders tand ing  o f  s im p le  sc ien tific  
p rinc ip les, in te rp re ta tion  o f  sim ple tab les, and m ak ing  in fe rences abou t th e
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ou tcom es o f  experim en ta l p rocedures, and  requ ire  a  h igher level o f  cogn itive  
p rocessing  than  the K now s Science questions. F orty -e igh t percen t o f  the  test 
questions assessed  the  ab ility  to  use  science. Q uestions in  the  In teg rates Science 
category  invo lve  advanced  cogn itive  p rocessing  w here studen ts are asked  to  
d raw  conclusions on  th e  basis o f  availab le  data. T h ese  questions assess the  ability  
to  generalize , hypo thesize , and reason  by syn thesiz ing  specific  in form ation . 
A pprox im ate ly  28%  o f  th e  questions in  the  test w ere o f  th is type.

In general, studen ts from  m ost o f  the  coun tries perfo rm ed  better on  questions 
from  th e  K now s S cience  ca tegory  than  on questions from  the  U ses S cience o r 
In teg rates S cience ca tegories. H ow ever, partic ipan ts from  Ire land , and from  fo u r 
o th e r co u n tr ie s  (Is rae l, C an ad a , F ran ce , and  C h in a ) h av e  lo w er ave rag e  
perfo rm ance  levels in  th is category  re la tive  to  th e ir overall perform ance. T he 
av e rag e  sco re  fo r Ir ish  s tu d en ts  is ab o u t 7 p e rcen tag e  p o in ts  be low  th e  
in ternational average. In  the U ses S cience  and  In teg ra tes S cience ca tegories, 
Irish  studen ts perfo rm  a t abou t the sam e level as on  th e  test as a  w hole.. T he 
ach ievem en t o f  Irish  boys is, on average, a lm ost 5%  h igher than  the  ach ievem en t 
o f  Irish  g irls  on the th ree  cogn itive  areas. T he d ifference  is especia lly  p ronounced  
in U ses S cience  (7% ).

CONCLUSION

T h e  ach ievem en t o f  studen ts in Ire land  in sc ience is low er than  tha t o f  students 
in m ore  than  th ree-quarters o f  the coun tries tha t partic ipa ted  in  th e  survey. B oth  
the  m ost and least scien tifica lly  ab le  Irish  studen ts ach ieve  a t levels w ell below  
com parab le  studen ts in a lm ost all o ther countries. T here is a  sign ifican t gender 
gap, in  fav o u r o f  boys, in m ost coun tries, includ ing  Ireland . In Ire land , g irls 
equalled  b o y s’ scores fo r only  N atu re  o f  S cience  item s. O n all o ther areas, 
inc lud ing  the  th ree  process areas, the  scores o f  boys are superior.

Irish  students ach ieve  a t low er levels re la tive  to  studen ts in  o ther coun tries in 
L ife  S ciences and  P hysical Sciences, bu t no t in E arth  and  Space S ciences o r in 
N atu re  o f  Science . S cores on  L ife  S ciences are particu larly  low . M ost em phasis 
in science  in first-year classes in Ire land  is  on P hysical Science; som ew hat less 
em phasis is p laced  on L ife  S ciences and  N atu re  o f  Science. V ery  little  em phasis 
is p laced  on E arth  and  S pace S ciences in Irish  classroom s, though  students do  
re la tive ly  w ell on the  test in  th is area



Chapter 5. Science Performance of 9-Year Olds

STRUCTURE OF THE TEST

A  tes t co n ta in in g  60  questions on  sc ience  w as ad m in is te red  to  9 -y ea r o ld s  in 
14 co u n tr ie s  T w o  q u e s tio n s  w e re  e lim in a te d  a f te r  p re lim in a ry  an a ly ses  
ind ica ted  th a t they  d id  no t function  m  the  sam e w ay  across all coun tries T hus, 
p up il sco res p resen ted  here  a re  based  on  responses to  58  questions T h e  sam e 
fo u r m a jo r co n ten t areas w ere  addressed  as in th e  su rvey  o f  13-year o lds , and  
questions w ere  designed  to  assess th ree  levels o f  co g n itiv e  fu nc tion ing  K now s 
S cience , U ses S cience , and  In teg ra tes S cience

TABLE51

NUMBERS AND PERCENTAGES OF QUESTIONS 
BY TOPIC ON SCIENCE TEST (AGE 9)

Life
Sciences

Physical
Sciences

Earth and 
Space Sciences

Nature of 
Science Total

Number of 23 17 10 8 58
Questions

Percentages 40 29 17 14 100

OVERALL PERFORMANCE

T h e  overa ll perfo rm an ce  o f  Irish  9 -y ea r o lds on  th e  sc ience  tes t w as re la tive ly  
p o o r com pared  w ith  ch ild ren  m  o th e r co u n tn e s  In s h  pup ils , to g e th e r w ith  pup ils  
in Portugal and  S loven ia , have  an  average  perfo rm ance level th a t is sign ifican tly  
below  the  in ternational average  o f  62%  o f  the  questions answ ered  co rrec tly  In  
c o n tr a s t ,  9 -y e a r  o ld s  in  K o re a , T a iw a n , th e  U n ite d  S ta te s ,  a n d  I ta ly  
(E m ilia -R om agna) have  an  average  perfo rm ance leve l sign ifican tly  above  th e  
in ternational average  A ll o ther co u n tn e s  p erfo rm  at ab o u t the  in te rna tiona l 
average  T here  is no  sign ifican t d iffe rence  betw een  th e  average  perfo rm an ce  
leve ls o f  In sh , P o rtuguese , and  S loven ian  pup ils  In s h  pup ils , therefo re , h av e  th e  
jo in t low est ave rag e  perfo rm ance leve ls o f  the  su rvey  co u n tn e s

T h e  average  p erfo rm an ce  o f  th e  14 co u n tn es  is show n  in  T ab le  5  2  a long  
w ith  d a ta  reg a rd in g  the  ach iev em en t o f  pup ils  a t th e  10th an d  90 th  percen tiles 
P up ils  m  K o rea  ach ieved , on average, a  score o f  68  p e rcen t P up ils  m  Ita ly  
(E m ilia -R om agna), T aiw an , and th e  U n ited  S tates a lso  perfo rm ed  w ell above
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the mean. Pupils in seven countries (England, Canada, Hungary, Scotland, 
Spain, the Soviet Union, and Israel) attained scores that are close to the 
international mean of 62 percent. The mean science score for Ireland is 57 
percent.

TABLE 5.2

AVERAGE PERCENTAGES CORRECT ON SCIENCE TEST:
OVERALL SCORES AND SCORES ATTAINED BY STUDENTS 

AT 10TH AND 90TH PERCENTILES (AGE 9)

Average Overall Percentage correct attained by students at:
Score 10th Percentile 90th Percentile

IAEP Average 62 (0.5)
Comprehensive Populations

Korea 68 (0.5) 50(0.0) 85(0.0)
Taiwan 67 (0.5) 45(7.2) 86(0.0)
United States 65 (0.9) 43(5.1) 85(0.0)
Canada 63 (0.4) 43(0.0) 81 (0.0)
Hungary 63 (0.5) 45 (0.0) 79 (0.0)
Spain 62 (0.7) 42(1.6) 81 (0.0)
Soviet Union 62 (1.2) 43 (1.4) 79(4.8)
Israel 61 (0.7) 41 (0.0) 81 (0.0)
Slovenia 58 (0.5) 40(0.4) 75 (0.0)
Ireland 57 (0.7) 3 6 (1 3 ) 76(0 .0 )

Special Populations
Italy (Emilia-Romagna) 67 (0.9) 48 (0.3) 86(1.7)
England 63 (0.9) 41 (0.0) 83 (0.0)
Scotland 62 (0.7) 43 (0.0) 81 (3.5)
Portugal 55 (0.7) 38(0.0) 72(0.0)

Note. Standard errors are presented in parentheses.

DIFFERENTIAL PERFORMANCE OF HIGH AND LOW ACHIEVERS

The relatively low average attainment of 9-year old Irish children in general 
in science is also evident among the highest performing tenth of the sample. The 
90th percentile for Irish pupils (the score on the science test above which the top 
10% of pupils are to be found) is 76% of questions answered correcdy (see Table 
5.2). The 90th percentiles in other countries are: England, 83%; Scotland, 81%; 
Spain 81%; US 85%; Canada, 81%; and Korea, 85 percent.
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The performance of low achieving 9-year olds in Ireland is also relatively low 
by international standards In Ireland, the 10th percentile is 36%, a score typically 
attained by pupils at the 5th percentile m almost all other countries Indeed, the 
sco re  a tta in ed  by pup ils a t the 10th p ercen tile  in K orea and Italy  
(Emilia-Romagna) is close to the mean score for all Irish pupils

SCIENCE PERFORMANCE OF 9 YEAR OLDS BY GENDER

In 8 of the 14 countries assessed, boys have a higher average performance 
level than girls This gender difference is evident m Ireland, Korea, Taiwan, 
Hungary, Canada, Spain, Israel, and Portugal In Ireland, boys outperform girls 
by 3 percentage points on average

In almost all o f the countries assessed, there appears to be agreement among 
9-year olds that science is equally appropriate for boys and for girls In Ireland, 
12% of pupils believe that science is more for boys, 7% think that it is more for 
girls, and 81% respond that it is equally for boys and girls The conception that 
science is a boys’ subject is more firmly rooted m Ireland than m any country 
with the exception of Korea. In that country, 31% indicate that science is more 
for boys and 26% that it is more for girls The biggest gender difference in 
performance is also to be found among Korean 9-year olds

SCIENCE PERFORMANCE OF 9 YEAR OLDS BY TOPIC

The science test for 9-year olds is composed of questions from four content 
areas of science Life Sciences (40%), Physical Sciences (29%), Earth and Space 
Sciences (17%), and the Nature of Science (14%) In the test for younger 
ch ild ren , there  is re la tiv e ly  g rea te r em phasis on L ife  S cience  and 
correspondingly less on Physical Sciences than in the test for 13-year olds As 
regards cognitive process categories, there is relatively greater emphasis on the 
Knows Science category and relatively less on the Uses Science and Integrates 
Science categories in the 9-year old test than in the test for older pupils

The average scores attained by pupils m the 14 countries m each topic area 
are presented in Table 5 3 along with average overall attainment A summary o f 
Ireland’s performance relative to six other countries is presented m Table 5 4 
Neither France nor Switzerland participated in the age-9 survey Information is 
presented for overall score and for the four content areas separately The number 
and pattern of minus signs m Table 5 4 indicate that, with the exception of Earth 
and Space Sciences, the average achievement of Insh pupils is below that o f 
pupils in all the selected comparison countries
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TABLE 5.3

AVERAGE PERCENTAGES CORRECT ON SCIENCE TEST: 
OVERALL SCORES AND SCORES BY TOPIC (AGE 9)

Overall
Life

Sciences
Physical
Sciences

Earth & Space 
Sciences

Nature of 
Science

IAEP Average 62 63 59 64 64
Comprehensive Populations 

Korea 68 69 68 62 71
Taiwan 67 65 68 67 67
United States 65 65 58 71 71
Ca lytrifl 63 63 58 67 67
Hungary 63 65 56 68 62
Spain 62 66 54 63 65
Soviet Union 62 64 58 63 60
Israel 61 61 60 61 64
Slovenia 58 59 57 58 54
Ireland 57 55 54 63 60

Special Populations 
Italy (Emilia-Rom) 67 71 61 67 67
England 63 62 60 66 66
Scotland 62 61 59 65 68
Portugal 55 58 50 57 52

TABLE 5.4

DIRECTION OF DIFFERENCE BETWEEN AVERAGE PERFORMANCE ON SCIENCE 
TEST OF IRISH PUPILS AND PERFORMANCE OF PUPILS 

IN SELECTED COUNTRIES (AGE 9)

Life Physical Earth & Space Nature of
Overall Sciences Sciences Sciences Science

England - 0
Scotland - 0
Spain - - 0 0 -
United States -
Canada . . . . .
Korea - 0
IAEP Average - 0

+ The average performance of Irish pupils is higher than that of other country 
0 No statistical difference in average scores
- The average performance of Irish pupils is below that of other country
Statistical difference calculations based on Bonferroni procedure (2.62 standard errors)
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Life Sciences
Questions on Life Sciences were designed to assess knowledge of and ability to 

classify plants and animals as well as to ascertain what pupils know about the human 
body The relative emphasis on Life Sciences was estimated to be approximately 
35% of the basic science element of the Environmental Studies syllabus for third 
classes in Ireland (Center for the Assessment of Educational Progress, 1991) 
Information provided by the primary school principals indicates that m 44% of 
schools the subtopic plant is emphasized ‘a lot'm  third class science Corresponding 
figures for animals and the human body are 54% and 8% respectively In contrast, 
over 70% of Spanish, Portuguese, and Soviet principals indicated that all three 
subtopics are emphasized a lot m then* schools

Irish pupils responded correctly to an average of 55% of the questions on Life 
Sciences H us average is significantly below the international average of 63% 
correct on the topic and is the lowest average score attained in any of the 14 countries 
Pupils in Italy (Emilia-Romagna) and Korea achieved the highest average scores 
For most countries, performance on the Life Science questions is comparable to their 
overall performance on science, though pupds from Italy (Emilia-Romagna) and 
Spain do rather better on Life Science questions than on the test as a whole Ireland 
is the only country in which average performance on Life Science questions is even 
lower than average performance on the test as a whole

FIGURE 51

PLANT GROWTH

Topic Ufe Sciences Skill Knows Science

When seeds are watered they swell up and within a few days small roots appear What is this 
process called7

A * Sprouting 
B Sowing 
C Blossoming 
D Planting

Ireland 
% Correct 52

England
76

Scotland
70

Spam
42

US Canada Korea 
67 58 91

Figure 5 1 provides a sample question on Life Sciences Pupils m many 
countries performed well on this question Nine out o f every 10 Korean pupils 
answered it correctly compared with 2 out of every 10 in the French-speaking
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school system in Ontario, Canada. Five out of 10 Irish children correctly 
answered the question, whereas the average for all countries was 6 out of 10.

Physical Sciences
Physical Sciences items on the test concentrate on understanding of space, 

time, matter, and energy. Questions deal with electricity and magnetism; mass, 
motion and gravity; light and sound; and solids, liquids, and gases. The relative 
emphasis on Physical Sciences (35%) in the basic science element of the 
Environmental Studies syllabus for third classes in Ireland was estimated to be 
equal to that of Life Sciences (Center for the Assessment of Educational 
Progress, 1991). The responses of principals, however, suggest that this topic 
receives scant attention, if any, from third class teachers.

Irish pupils performed relatively poorly on the Physical Sciences questions. 
On average, they responded correctly to 54% of questions, 5% below the 
international average. Though the Irish score is essentially equivalent to that of 
Spanish 9-year olds, it is well below that achieved by students in other countries, 
with the exception of Portugal where pupils, on average, correctly answered only 
half of the questions.

A significant gender difference in favour of boys is evident in Ireland on this 
topic; boys, on average, score 4 points higher than girls. Boys also outscore girls 
on average in Spain, Korea, the US, and Canada. In England and Scotland, the 
average performance of girls is equal to that of boys.

Only one question on Physical Sciences is knowledge-based. Twelve 
questions assess use of science and four assess integration of scientific 
knowledge. One of the latter types of question is presented in Figure 5.2. Over 
all countries, only 53% of children correctly identified option D as the answer, 
thus making this one of the questions in the entire test on which pupils did least 
well. Irish pupils did relatively well with almost half answering it correctly. This 
question calls for the integration of science knowledge to evaluate the best 
procedure under specified conditions for achieving a desired result. Though Irish 
pupils performed below the mean on Integrating Science, they were more 
successful on this category of question than on either Knowledge or Use of 
Science.

Figure 5.3 presents a question that more closely mirrors the performance of 
Irish pupils in comparison with students elsewhere. It requires a rudimentary 
knowledge of the laws of gravity. Over all countries, 65% of students recognised 
that gravity pulls objects to Earth after they have been thrown into the air. In 
Ireland, only 49% of girls answered the question correcdy, whereas 62% of boys 
did so.
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CHEMICAL CHANGES RECOVERING A SOLID FROM A SOLUTION

Topic Physical Sciences Skill Integrates Science

How can solid salt be recovered after it has been dissolved in water9

A By stunng the water 
B By means of a paper filter 
C By means of a strong magnet 
D * By boiling off the water

Ireland England Scotland Spain 
% Correct 47 47 51 58

US
41

Canada Korea 
43 79

FIGURE 5 3

GRAVITY

Topic Physical Sciences Skill Understands Science

Why does an object return to the Earth after it has been thrown into the air9

A The Earth is spinning 
B The Earth is magnetic 
C * Gravity pulls objects down 
D Air pushes objects down

Ireland England Scotland Spam 
% Correct 56 70 62 46

US
72

Canada Korea 
61 47

Earth and Space Sciences
Ten questions (17% of the test) measure pupils’ knowledge of rocks and 

minerals, weather and climate, and stars and planets More specifically they 
focus on the earth's place m the universe, the earth-moon-sun system, the solar 
system, the water cycle, water quality, water on and within the land, and 
elementary aspects of weathering and erosion Of the four topics comprising the 
test, one-fifth of the available time was estimated to be devoted to Earth and 
Space Sciences in the science syllabus for third class (Center for the Assessment 
of Educational Progress, 1991)
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Irish pupils performed better on the Earth and Space Sciences questions than 
on any other part of the science test. They performed approximately at the inter­
national average. With an average score of 63% of questions correcdy answered, 
their average score is approximately equal to the average in England, Scotland, 
Spain, and Korea, but not as high as in North America. Irish boys, on average, 
attained a score of 66% whereas girls responded correctly to only 60% of the 
questions. On the sample question shown in Figure 5.4,73% of children in the 
14 countries got the correct answer, and Irish boys outperformed girls.

FIGURE 5.4

STARS: PRODUCTION OF LIGHT

Topic: Earth & Space Sciences Skill: Knows Science

Which of the following gives off its own light?

A. A mirror
B. The Moon 
C* The Sun
D. A white piece of paper

Ireland England Scotland Spain 
% Correct 67 67 66 90

US
85

Canada
78

Korea
76

FIGURE 5.5

STRUCTURE OF THE SOLAR SYSTEM

Topic: Earth & Space Sciences Skill: Knows Science

Each year the Earth makes one orbit around which of die following?

A.* The Sun
B. Saturn
C. The Moon
D. All the planets

Ireland England Scotland Spain 
% Correct 53 61 53 72

US
69

Canada
55

Korea
66
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Figure 5 5 presents a knowledge-based question on the structure of the solar 
system Overall, 62% of 9-year olds answered the question correctly In Ireland, 
53% answered correctly and more boys than girls chose the correct answer

Responses from school principals suggest that the topic Earth and Space 
Sciences is emphasized ‘a lot’ in 18% o f third classes Fifty-six percent reported 
‘some’ emphasis, whereas 25% indicated that the topic is not emphasized at all 
This can be contrasted with averages for Physical Science where 65% of 
principals reported that the topic is not covered at all

Nature of Science
The eight questions on the Nature of Science were designed to assess pupils’ 

knowledge and understanding of the characteristics and methods of scientific 
inquiry This section of the test focuses on observing, organizing/classifying, 
measuring, recording results, and inferring meaning In addition, some questions 
assess familiarity with designing experiments and conducting inquiries Insh 
pupils correctly answered, on average, 60% of these questions, significantly 
below the international average of 64 percent Proportionally, girls achieve at 
the same level as boys on questions assessing the Nature of Science, making it 
and Life Sciences the only topics on which achievement does not seem to be 
associated with gender at the 9-year old level

Average Insh sco res lag behind those of the six co u n tn e s  in the co m p an so n  
group, as shown by the column of minus signs in Table 5 4 Pupils m the United 
States did particularly well on questions assessing the Nature o f Science In this 
context it may be relevant that 39% of Amencan pnncipals reported emphasizing 
scientific processes ‘a lot’ at this grade level In contrast, only 6% of Insh 
pnncipals indicated this degree of emphasis Half o f Scottish and 81% of English 
schools also lay heavy emphasis on this aspect o f science According to 
information provided by school pnncipals, the design of experiments is stressed 
‘a lot’ in the Environmental Studies syllabus in only a handful of Insh third 
classes

The question in Figure 5 6 required pupils to read a weight in kilograms from 
a scale Over all 14 countnes, the average percentage correct is 81 on tins 
question, whereas in Ireland it is 70 Insh boys performed better than girls As 
evident from the figures accompanying the question, the attainment of Insh 
9-year olds is not as good as that recorded in the companson countnes
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READING SCALES

Topic: Nature o f Sciences Skill: Knows Science

0 lp 20 3p 40 50 t

i t  li i l  1
jO 70 80 90

Il II 1 1
100

, V  _........ _

What weight does the scale drawn above show

A. 22 kilograms
B. 25 kilograms
C.* 27 kilograms
D. 30 kilograms

Ireland England Scotland 
% Correct 70 76 77

Spain
76

US
79

Canada Korea 
78 93

A more complex question (Figure 5.7) required pupils to understand the 
information contained in a table and draw a conclusion based on the information. 
Roughly half of pupils world-wide correctly selected option A. English children, 
with an average percentage correct of 60, performed best on this question 
whereas only 38% of Taiwanese children answered it correctly. Fewer Irish 
pupils chose the correct answer than pupils in any Western European country. 
Irish boys and girls answered the question correctly in equal proportions.
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DRAWING A CONCLUSION FROM AN EXPERIMENT 

Topic Nature o f  Sciences Skill Knows Science
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Name of Substance Will Attract Will Not Attract

Iron Nail X
Wooden tootpick X
Glass Marble \  
Steel Spoon

X
X

Silver Coin X
Copper Wire X

Sally tried a magnet on several objects and made the table above What can Sally correctly say 
from this information9

A * Magnets attract some metals but not others
B Magnets attract all metals and do not attract any non-metals
C Magnets attract some glass items
D Magnets attract wood

Ireland England Scotland Spam US Canada Korea 
% Correct 44 60 58_______ 48_______ 49_______ 49________55

SCIENCE PERFORMANCE OF 9-YEAR OLDS BY COGNITIVE PROCESS

The performance of pupils in all countries was fairly consistent across all 
three cognitive processes Insh pupils score below the mean m each of the 
categories Knows Science (-7%), Uses Science (-5%) and Integrates Science 
(-4%) The highest scorers in Knows Science are pupils m Italy (Emilia- 
Romagna) and Korea, the lowest scorers are in Ireland and Portugal Taiwanese 
and Koreans do best in Uses Science, Portuguese and Slovenians do worst On 
questions assessing Integration o f Science, Taiwan and Korea again lead the 
way, Ireland and Portugal are ranked lowest In Ireland, boys attain higher scores 
than girls m Knows and Uses Science but girls’ scores are equivalent m Integrates 
Science
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CONCLUSION

The average scores achieved by Irish pupils are among the lowest on the test 
administered to 9-year olds. Pupils in all but Portugal and Slovenia attain higher 
average scores. The relative performances of Ireland’s ‘best’ and ‘weakest’ 
pupils are also among the lowest of all countries. Many of the weakest Korean 
and Italian pupils attain scores comparable to average pupils in Ireland. The 
relatively low achievement of Irish pupils is evident in all aspects of the test with 
the exception of Earth and Space Sciences on which Irish scores are close to the 
international average. Moderate emphasis is said to be placed on Life Sciences 
and the Nature of Science in Irish third classes whereas very little is placed on 
Physical Sciences or on the Nature of Science.

In many countries, including Ireland, boys achieve at higher levels than girls. 
In Physical Sciences, Earth and Space Sciences, Knows Science, and Uses 
Science, the scores of Irish boys are higher. Girls perform just as well in Life 
Sciences, the Nature of Science, and Integrates Science.



Chapter 6. 13-Year Olds in School and at Home

CHARACTERISTICS OF THE COUNTRIES

The students who participated in the survey of 13-year olds were drawn from 
20 countries, which included countries in Western and Eastern Europe, North 
and South America, the Middle and Far East, and Africa Half o f the countries 
are European One participating country, China, is home to almost a quarter o f 
the earth’s people Other large countries are Brazil, the Soviet Umon, and the 
United States The smallest country in population, Slovenia, has fewer people 
than individual cities in many of the participating countries Demographic and 
other system-wide data for the participating systems are presented in Table 6 1 
In this table, the data reflect the entire country, even though only particular 
regions (e g , Emilia-Romagna in Italy, IS Swiss cantons) or cities (e g , Sao 
Paulo and Fortaleza m Brazil) may have been included m the study

Ireland is one of the least urbanized countries in the study, with 57% of the 
population living m urban areas Half of the countries are at least 75% urban, a 
fact that undoubtedly shapes educational practice, for example in relation to 
school size Great variation in wealth is evident across the countries The per 
capita Gross National Product is highest m Switzerland (IR£19,108), followed 
by the US, Canada, and France

Comparatively, Ireland spends a higher percentage of its wealth on education 
than do most other countries in the study The percentage of GNP spent on 
education m Ireland m the late 1980s was estimated to be around 6 7, compared 
to 102 in Israel and 2 7  m China Among the eight participating Western 
European countries, the average percentage of GNP spent on education was 4 9

In most countries, compulsoiy schooling begins at age six In England and 
Scotland, children commence the first o f the formal grades (equivalent to first 
class m Irish primary schools) one year earlier, whereas m Brazil, China, 
Mozambique, Slovenia, the Soviet Union, and the German-speaking part of 
Switzerland, entry to the first grade is delayed until children are aged seven 
Some countries provide education before the age of compulsory schooling also 
For example, though the law in Ireland does not require children to attend school 
until they are aged six, almost all are enrolled in primary schools for two years 
prior to their entry into the first grade During the course of these two years m 
‘infant’ classes, children receive substantial amounts of academic instruction m 
a relatively formal educational environment (O’Rourke & Archer, 1987) 
Similarly, though French children are not required to attend school until they are

74
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six, many are enrolled in state-provided preschool programmes from an early 
age.

TABLE 6.1

CHARACTERISTICS OF THE COUNTRIES

Percentage Per Capita Percentage GNP Age Start
Population Urban GNP*(£) on Education School

Brazil 150,368,000 75 1,549 3.3 7
riapfldji 26,620,000 76 11,943 7.4 6
China 1,133,683,000 26 246 2.7 6.5 or 7
Englandb 47,536,000 92 7,533 5.2 5
France 56,647,000 73 11,329 6.1 6
Hungary 10,437,000 62 1,718 5.7 6
Ireland0 3,509,000 57 5,246 6.7 6
Israel 4,666.000 89 6,129 10.2 6
Italy 57,512,000 65 9,532 4.0 6
Jordan 3,169,000 70 1,054 7.1 6
Korea 42,793,000 70 2,679 4.5 6
Mozambique 15,696,000 13 78 — 7
Portugal 10,388,000 30 2^81 4.4 6
Scotland b 5,094,000 92 7,533 5.2 5
Slovenia 1,948,000 74 4,991 3.4 7
Soviet Union 290,122,000 66 6,022 7.0 6 or 7
Spain 39,618,000 76 5,574 3.2 6
Switzerland 6,756,000 60 19,108 4.8 6 or 7
Taiwan 20,221,000 74 3,005 3.6 6
United States 251,394,000 77 13,654 7.5 6

Unless otherwise stated, data reflect the entire country, not merely the participating region, or 
city.

a Per Capita Gross National Product figures in Irish Pounds (calculated from US dollar figures 
at exchange rate of IR£1 = $1.45). 

b With the exception of population figures, English and Scottish figures are based on estimates 
for the United Kingdom. 

c The Age Start School figure for Ireland reflects the fact that children are legally required to 
begin school at age six. It should be noted, however, that almost all Irish children are enrolled 
for two years in primary school infant classes which are freely available to all children and 
which include significant academic work.
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CHARACTERISTICS OF SCHOOLS

System Characteristics
Hie duration and structure of the school year differs from country to country The 

school year in Irish post-pnmary schools begins in early September and concludes 
at the beginning of June, a pattern similar to that in North America However, m 
some countries, the tuning and structure of the school year is determined locally, 
especially in countries with federal governmental structures such as Switzerland and 
Germany This can result in substantial differences in practice from region to region 
Other aspects of time m school may also be of interest, such as its allocation to various 
subjects within the curriculum and the amount of time actually spent by students 
learning This latter aspect of time in school, sometimes referred to as ‘time-on-task,’ 
is based on calculations that specifically exclude time spent by students on 
school-based activities such as educational tours, sporting events, fund-raising, and 
other non-academic activities that are, nonetheless, integral parts of the school 
calendar m many educational systems

To get a more precise measure of time spent directly on school-related 
activities, school principals were asked to indicate the actual number of days per 
year devoted solely to instruction Further information was obtained about the 
amount of time devoted to mathematics and science in the curriculum each year 
This subject-specific information will be presented later in the chapter

By comparison with the educational systems mvolved m the study, Ireland has 
a relatively short school year for 13-year olds but a relatively long school day 
In Portugal, students spend on average 172 days a year in school, as compared 
with 173 days in Ireland France and the United States also have a relatively short 
school year with, on average, 174 and 178 days respectively In contrast, Korea and 
Taiwan both have school years, on average, o f 222 days duration, whereas 
Chinese 13-year olds attend school for 251 days per year Within some systems, 
there is considerable variation in the length of the school year from school to 
school It is likely that some of the variation reflects the policies of regional or 
otherwise decentralized school administrations within countries For example, 
recent research indicates that in Switzerland and Spam, most educational 
decisions are made at the school or regional level (Organisation for Economic 
Co-operation and Development, 1993), In Switzerland, each of 26 cantons 
formulates separate policies concerning educational policy, teacher certification, 
curriculum, instructional materials, and standards (Lapointe et al, 1992) In 
Ireland, 65% of schools report working fewer than 176 days with the remaining 
35% opening for between 176 and 200 days Average figures for Ireland and eight 
education systems of particular interest are presented in Table 6 2



EDUCATIONAL PROGRESS IN IRELAND: MATHS AND SCIENCE 77

TABLE 6.2 

TIME SPENT IN SCHOOL (AGE 13)

Ireland England Scotland France Spain Switz US Canada Korea

No. of Days*
151 -175 65 3 3 49 30 15 23 1 0
176 - 200 35 91 97 40 40 39 77 99 0
200 - 225 0 5 0 6 26 14 0 0 77

225 0 0 0 0 0 32 0 0 23
Average

Days0 173 192 191 174 188 207 178 188 222
Average

Hours 931 960 1031 1073 893 1052 1003 953 977

a Figures in the first four rows indicate the percentage of schools in each country reporting
school
year lengths in the different bands. 

b Number of days in the school year averaged over all sampled schools in each country. 
c Length of the school year in hours averaged over all sampled schools in each country.

At the time when this survey was conducted the official number of school 
days in the post-primary school year was 180 for students involved in public 
examinations and 168 for other students, including those in first year. The item 
on the questionnaire sent to school principals asked: ‘How many days of student 
instruction are there in the school year?’ Principals would probably not have 
included days assigned for trips, sports, meetings with parents, etc. in their 
estimate of the instructional year. It is also possible that some principals 
interpreted the question as referring to the school year for examination classes 
while some reported figures for non-examination classes. The average of 173 
days instruction per year confirms the findings of Burke, Dobrich, and Sugrue 
(1992) who reported the same figure.

The average duration of instruction during each school day in each country 
was obtained from school principals’ responses to a question concerning the 
number of minutes instruction in each school day. The question referred only to 
instruction for 13-year olds, not the entire student body in the school. Instruction 
included classes in art, music, and physical education, but excluded lunchtime, 
break, time spent changing classes, and study periods. The instructional day for 
Irish 13-year olds was reported to be, on average, 323 minutes (5 hours and 23 
minutes) which is longer than for most of the countries in the study. France, 
however, is the country in the study with the most time devoted to instruction
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each school day, with an average of 6 hours 10 minutes Though Ireland and 
F rance share a school year o f sim ilar duration, the extra 47 m inutes 
instruction each school day for French students accumulates to an extra 142 
hours instruction per year The United States also has a relatively long school 
(instructional) day of 5 hours and 38 minutes Over the course of the school 
year, Irish students receive an estimated 931 hours o f instruction on average, 
as shown in the bottom row of Table 6 2 This is less than in the other 
reference countries with the exception of Spain, where students receive 893 
hours instruction The figures for Ireland can be compared with the findings 
of Burke et al (1992) who found that the average time spent on instruction 
each day, including assessment and examination time with first and second 
year classes, was 304 minutes, which gives a total o f 828 hours each year 
These findings constrast with the those in our study and highlight the need 
to interpret data from surveys carefully

Various characteristics o f school-related life in Ireland and in some other 
countries are presented in Table 6 3 The average class size for first year students 
m Ireland is 27 Taken over all countries, the average class size is 30 students 
This average is influenced greatly by the inclusion of four systems with 
unusually large classes (Korea, 49, Taiwan, 44, China, 48, and Mozambique, 
51) When these systems are removed from the calculations, the average drops 
to 26 O f the Western European countries, only Spain, with 29, has an average 
class size that is larger than Ireland The lowest class size is in Switzerland, which 
has an average o f 18

Approximately one-quarter of Insh 13-year olds are enrolled in classes 
containing fewer than 25 students In contrast, over half of English, Scottish, and 
American students attend classes with fewer than 25 students On the other hand, 
the majority of Korean (93%) and Taiwanese (71%) students attend classes that 
have more than 45 students

On average, Insh  post-primary schools are smaller in size than schools in 
most participating countries According to information provided by school 
principals, approximately two-thirds of post-primary schools in the survey 
enrolled fewer than 500 students (67% of schools) This is roughly in agreement 
with Department of Education statistics (63% of schools) for the year when the 
survey was conducted (Ireland, Department of Education, 1992) In the survey 
schools, 8% of 13-year olds were enrolled m schools that had more than 750 
students (The population m Department of Education statistics is one-fifth) 

There is a tendency toward larger schools in many of the other countries m 
the study For example, over half the English and Scottish students are in schools 
of over 750 students and over three-quarters o f Korean and Taiwanese teenagers
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attend schools of more than 1000 students. Two interesting exceptions to this 
rule are France and Switzerland. In Switzerland, nearly two-thirds of students 
attend schools enrolling fewer than 500 students.

TABLE 6.3 

SCHOOL CHARACTERISTICS (AGE 13)

Average Large Computer Computer General
Class Size* Schools Availability0 Used Homework6

Ireland 27 21 45 13 65
England 22 51 88 44 30
Scotland 24 58 89 38 14
France 25 24 71 57 55
Spain 29 31 13 12 63
Switzerland 18 10 20 25 21
United States 23 44 88 37 30
Canada 25 30 69 42 27
Korea 49 79 55 10 40

a Average number of students in classes that include most 13-year olds
Percentage of students in schools with a total enrolment of more than 750 students 

c Percentage of students in schools with at least 10 computers available for use by 13-year olds .
Percentage of students who ever use a computer for schoolwork or homework 

c Percentage of students who spend 2 hours or more on general homework every day.
Percentages for each country reflect the average of responses to the homework question from 
the mathematics and science sample, i.e. (Mathematics + Science) + 2

The provision of computers to post-primary schools has increased in recent 
years. Most schools in Ireland have already invested in such equipment, and 
instruction in their use for various parts of the curriculum is provided for 
students. New Junior Certificate syllabi in Business Studies and Technical 
Graphics that incorporate computer-based learning have given new impetus to 
the introduction of computing technology to schools.

The school questionnaire sought information on the numbers of 
microcomputers or terminals available for 13-year old students to use. Students 
were asked about the degree to which computers are used by them in completing 
work either in school or at home. Not surprisingly, the availability of computers 
to 13-year olds varies from country to country. Almost all English and Scottish 
students attend schools that have 10 or more computers available for their use
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whereas only 13% of Spanish students have such a number of computers 
available in school In Scotland, over half the students are m schools that have 
more than 40 computers available for 13-year-olds Forty-five percent o f 
Irish students attend schools that have at least 10 computers while 18% have 
no com puters a t all m their schools M any o f the system s reporting  
widespread availability of computers also tend to have larger schools, for 
example England, Scotland, the US, Canada, Korea, and Taiwan Econom ies 
o f scale may partly explain the distribution o f computing facilities across the 
countries in the study

The use of computers for schoolwork or homework vanes also by country 
Such use is not common among Irish, Spanish, or Korean 13-year olds Only 
13% of Insh students reported ever using computers for school-related work as 
compared with considerably more Scottish, English, and French students The 
average percentage of questions answered correctly by students m Ireland who 
use computers does not differ from the average of those who do not use them

Insh students spend more tune completing their nightly homework m all 
subjects than is common in many other countnes Roughly two-thirds o f Insh 
13-year olds report spending two hours or more on general homework each day, 
a proportion similar to that recorded in Italy (Emilia-Romagna), Spain, and 
Hungary Spending this amount of time on general homework is much less 
com m on  am ong  students in S co tland , England, S w itzerland , and the U n ited  
States

This study does not reveal any simple relationship between the amount o f 
time spent m school and performance on the mathematics and science tests 
While some high-performing countnes have a longer school year or a longer 
school day, these charactenstics were also present among some low-achieving 
countnes For example, the high-achieving Onental countnes m mathematics 
(China, Korea, and Taiwan) do have long instructional years However, some 
countnes with relatively long school years perform at relatively low levels on 
the mathematics test (Slovenia, Spam, and Jordan) On the other hand, although 
the school year in Hungary is 273 hours shorter than m Ireland and despite the 
fact that a similar time is devoted to mathematics annually, the average 
mathematics achievement of Hungarian students is among the highest o f all 
countnes This ambiguity is in keeping with many studies that specifically 
examined the influence on achievement o f longer school years (for a review, see 
Fredenck & Walberg, 1980)

A senes of analyses linking school, classroom, and personal student vanables 
to achievement m mathematics and science were conducted It was found that 
the amount of time spent on general homework is positively and linearly related
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to mathematics and science performance in Ireland. Students who spend 
longer on general homework each day tend to achieve at higher levels on both 
tests. This association was also recorded in England, Scotland, France, 
Taiwan, Hungary, the Soviet Union, Jordan, and Fortaleza, Brazil. In 
some countries, even though higher mathematics scores are associated 
with more homework, higher science scores are not, and vice-versa. In one 
country, Canada, homework is negatively associated with mathematics and 
science achievement.

The Teaching of Mathematics
We saw earlier that Irish 13-year olds are in school for fewer hours in a 

year than students in most other participating countries. Irish students also 
receive the least amount of mathematics instruction in a year, being in 
mathematics class, on average, for 109 hours a year. Systems with roughly 
similar patterns in relation to mathematics are Hungary (110 hours), Jordan 
(115), Slovenia and Portugal (119 each). Schools in Switzerland, the Soviet 
Union, Taiwan, Israel, and Spain offer considerably more instruction in 
mathematics. Relevant figures for Ireland and other countries of interest are 
presented in Table 6.4.

According to information provided by school principals, Irish post-primary 
schools spend approximately 12% of the available instructional time in first year 
on mathematics, roughly the same as in France, Portugal, England, the US and 
Taiwan. One of the highest-achieving systems - the Soviet Union - spends just 
over one-fifth of curricular time on mathematics, as does Fortaleza, Brazil, one 
of the lowest-achieving systems. In Switzerland, approximately 16% of time is 
devoted to mathematics; in Korea the figure is 14%; and in Hungary, another 
high-performing country, 17% of the time during the relatively short school year 
of 658 hours is devoted to mathematics.

Regular tests or quizzes throughout the week at school are not common for 
Irish students, with only one-fifth reporting that they take at least one test per 
week. In no country is a lower level of regular testing evident. Within systems, 
the association between number of tests taken per week and student performance 
on the mathematics test is not consistent. In Ireland, frequency of testing is not 
associated with achievement. Positive relationships between testing and 
achievement, however, are evident for France, the US, Canada, Taiwan, the 
Soviet Union, and Mozambique. In nine countries, greater levels of testing is 
associated with lower achievement.
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TABLE64

THE TEACHING OF MATHEMATICS (AGE 13)

Hours % Instructional % Tested % Streamed % Taught

/
Maths Per 

Year®
Time on 
Mathsb

Once per 
Week*

by Maths 
Ability*1

by
Specialists0

Ireland 109 12 19 72 65
England 122 13 28 92 99
Scotland 134 13 17 18 100
France 133 12 64 19 94
Spam 147 16 31 2 87
Switzerland 173 16 40 14 32
United States 135 13 68 64 96
Canada 141 15 53 14 43
Korea 132 14 28 0 96

* Average hours of mathematics instruction received by students annually 
b Percentage of total annual instructional time for all subjects devoted to mathematics 
c Percentage of students who take a mathematics test or quiz at least once a week. 
d Percentage of students in schools that stream first year mathematics classes by ability 
c Percentage of students taught by teachers who teach mathematics most or all of the time

Streaming of post-prim ary students into mathematics classes using ability as 
a placement criterion is common m Ireland Seventy-two percent o f Irish 13-year 
olds are enrolled m schools that practice streaming Only in England is streaming 
more widely applied, where 92% of students are streamed Streaming for 
mathematics classes is also common m schools in Israel, Taiwan, and the United 
States M ost countries in the survey, however, prefer to place 13-year olds in 
mixed-ability classes For example, in France four-fifths of students and in 
Hungary all students are taught m mixed-ability classes

Insh 13-year olds are generally taught mathematics by specialist teachers, 
that is, teachers whose primary responsibility is to teach mathematics most o f 
the time There are specialist teachers of mathematics in 71% of Insh schools, 
catenng for 65% of students In most other countnes, higher proportions of 
students are taught by specialist mathematics teachers For example, virtually all 
students are taught by mathematics specialists in England, Scotland, France, 
Portugal, the Soviet Union, the US, Korea, Taiwan, and China School pnncipals 
in countnes that mamly use specialist teachers reported that most o f the teachers 
had taken some post-secondary course in mathematics apart from courses in how 
to teach the subject An interesting exception to this pattern is Korea, where seven 
out of ten pnncipals reported that none of the teachers had taken post-secondary
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mathematics courses. Therefore, the majority of teachers of mathematics in 
Korea teaching that subject most or all of the time have no formal academic 
qualifications in mathematics above those obtained in secondary school.

It was reported earlier that Irish 13-year olds spend more time on general 
homework than students in most other countries (see Table 6.3 and Table C-l 1 
in Appendix C). However, Irish students do not spend an unduly large amount 
of time on mathematics or science homework. For example, students in seven 
countries spend more time on mathematics homework each week. Seventeen 
percent of Irish students spend four or more hours on mathematics homework 
weekly, though half of them spend one hour or less. One hour or less was the 
most common response in most countries with the exception of China, Israel, 
and Korea. In China, the most common response was four hours or more, 
whereas in Israel and Korea it was two to three hours a week. In Ireland and in 
13 other countries, more time spent on mathematics homework is associated with 
higher performance on the mathematics test.

Irish students tend to work less often with mathematics objects such as 
counting blocks, geometric shapes, or geometric solids than do students in most 
other countries. The use of electronic calculators is also less common in Ireland 
than in most countries. Whereas in Ireland, just 25% of students report using a 
calculator in school, in England, Scotland, France, Canada, Hungary, and 
Taiwan, over two-thirds of students say that they used a calculator in school. In 
these six countries, the average mathematics score of the group of students that 
use calculators is significantly higher than the average scores of the group that 
does not. In Ireland, however, there is no difference between the average 
mathematics scores of the two groups.

The Teaching of Science
On average, first year students in Ireland receive approximately 2 hours and 

40 minutes of science instruction per week. Combined with information on the 
length of the school year, it can be calculated that, on average, Irish secondary 
schools provide 92 hours of science instruction per year for their first year 
students (Table 6.5). Only Fortaleza (Brazil) and Portugal offer fewer hours 
science instruction annually. In most countries, between 10% and 14% of 
curricular time is spent teaching science. The one-tenth of time devoted to 
science in the Irish curriculum is roughly similar to the proportion spent in 
Scotland, France, Switzerland, Canada, and Korea (see Table C-l in Appendix 
C). However, although the proportion of curricular time spent on teaching 
science in Ireland is similar to these countries, Irish students receive fewer hours 
science instruction annually because of their relatively short school year.
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TABLE6 5 

THE TEACHING OF SCIENCE (AGE 13)

Hours Science % Never % Special % Streamed % Science
Per Year9 Experiment1* Labs* by Science** Homework*

Ireland 92 27 61 34 5
England 124 2 79 49 2
Scotland 114 3 95 2 2
France 101 20 78 10 1
Spam 118 51 78 0 12
Switzerland 105 36 54 15 1
United States 138 25 54 27 7
Canada 98 13 38 7 4
Korea 107 35 41 1 9

* Average hours of science instruction received by students annually 
b Percentage of students who never conduct experiments individually or in groups in school 
c Percentage of students in schools with one or more specialized laboratories (chemistry,

biology physics)
d Percentage of students in schools that stream first year science classes by ability 
e Percentage of students who spend 4 hours or more on science homework every week.

Regardless of how long is spent in science class each year, little will be learned 
by students unless the time is used in a way that facilitates learning Various 
instructional strategies are typically used by teachers, for example,' lecturing, 
group work, discovery learning, and experimentation The introduction of audio, 
video, and computer equipment into secondary schools has further widened the 
instructional resources available, especially in the teaching of science The 
increasing emphasis on developing students’ laboratory skills in Britain and the 
United States reflects increasing interest in experimentation in science syllabi in 
those educational systems (Rosier & Keeves, 1991) In Ireland, laboratory work 
in secondary school science has received particular attention in the new science 
syllabus for the Junior Certificate recently introduced into schools Under the 
new guidelines, teachers are expected to develop in their students ‘manipulative 
skills procedural skills skills of observation and practical investigation’ 
(National Council for Curriculum and Assessment, 1989b, p 5)

In light o f these trends, it is revealing to note that less than half o f Irish 13-year 
olds conduct experiments on their own or in groups at least once a week and that 
slightly over a quarter never conduct science experiments at all in school Among
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participating countries, there is great variation in the extent to which students 
engage in experimental work in school. In Spain, for example, over half the 
students report never doing practical, hands-on science work. The fact that there 
is relatively little emphasis on practical work can be inferred also from responses 
from students in Italy (Emilia-Romagna), Switzerland, Korea, Israel, Portugal, 
and Brazil. Scientific experimentation is very much used as a teaching strategy 
in England and Scotland, however, where over 80% of students report practical 
work at least once a week and over half carry out experiments several times each 
week. In contrast, only 12% of Irish students engage in practical work more than 
once per week.

The nature of post-primary science syllabi would seem to require the 
existence of adequate laboratories in schools. However, almost one-quarter of 
Irish principals (representing schools enrolling almost one-fifth of students) 
reported that their schools had no science laboratories whatsoever. With the 
exception of Switzerland, where 45% of schools report no labs, no other Western 
European system has so few laboratories. The lack of science facilities in Swiss 
schools may be partly explained by the unusually small size of school in that 
system. In Ireland also, it is likely that many of the schools reporting that they 
have no laboratories are the smaller ones.

The availability of specialized laboratories for biology, chemistry, and 
physics for 13-year olds varies greatly across systems in the study. Almost all 
Soviet, Scottish, and Taiwanese students attend schools that have separate 
laboratories whereas such extensive facilities are rare in Italy (Emilia-Romagna), 
Jordan, and Mozambique. In Ireland, 61% of students attend schools that have 
separate specialized laboratories.

Thirty-four percent of Irish students attend schools where science classes are 
streamed by ability. This is a high percentage compared to other countries, only 
a few of which favour grouping by ability, namely Taiwan, England, the US, 
and Brazil (Fortaleza).

It was noted above that most Irish students report spending one hour or less 
on mathematics homework each week. The same is true of science, with just 
under three-quarters of students falling into this category. Two or three hours is 
spent weekly on science homework by one-fifth of students, while, as shown in 
the last column of Table 6.5,5% report spending four hours or more. Spending 
four or more hours on science homework each week is less common in other 
Western European countries with the exceptions of Portugal and Spain. Overall, 
students in 12 countries spend more time on science homework than 13-year 
olds in Ireland. In seven countries, including Ireland, spending more time on 
science homework was found to be related to higher science achievement; the
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group of Insh students who spent two or more hours on science homework 
attained, on average, at least 5 percentage points more on the test than the group 
who spent one hour or less

Weekly testing of students m science is not common m most systems in this 
study Only m four countries (the Soviet Umon, Taiwan, Jordan, and the United 
States) did more than two-thirds of students report taking a science test at least 
once a week In all other countries, fewer than half o f the students reported being 
tested as frequently as once a week Fewer than one-fifth of Insh students are 
tested so frequently, and the science scores of the frequently tested group were 
found to be no higher, on average, than scores of students who are tested less 
frequently

CHARACTERISTICS OF HOMES

Many studies ( e g ,  Coleman et al, 1966, Peaker, 1967, White, 1982), 
including ones in Ireland ( e g , Kellaghan, 1977, Kellaghan & Macnamara, 
1972), have documented the relationship between the home environment o f a 
child and achievement at school Data concerning home charactenstics included 
in the present study relate to family size, number of books m the home, television 
viewmg patterns, interest in reading, and parental attitude to education Data 
were also obtained on students* self-assessment of their mathematical and 
sc ien tific  know ledge The re la tionsh ips betw een these variables and 
achievements m mathematics and science were examined

Family size was found to be relatively small in most o f the industrialized 
countnes in the study As evident from Table 6 6, however, Ireland is unusual 
in that more than one-third of its 13-year olds reported that they have four or 
more brothers and/or sisters This proportion of students from large families far 
exceeds that recorded in most other countnes Only in Jordan and Mozambique 
are there higher proportions of students with such large families An examination 
of the relationship between family size and academic performance within each 
country found a negative relationship in most cases Ireland was one of the few 
exceptions to this pattern, no association was found between family size and 
achievement m either mathematics or science

Approximately one-quarter o f Insh 13-year olds come from homes m which 
there are fewer than 25 books This is comparable to the percentages reported 
for France, Scotland, and Korea, but higher than those in England, Switzerland, 
Canada, and the US In only two industnalized countnes (Taiwan and Portugal) 
do more than a quarter o f students say that they have fewer than 25 books in the 
home In almost all countnes, including Ireland, there is a positive association
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between the number of books in the home and student achievement in 
mathematics and science.

Approximately 4 out of 10 Irish students report reading for fun every day 
(32% read once or twice a week, 11 % read once or twice a month; and 16% never 
or hardly ever read for fun). The proportion reading each day is similar to that 
in most other Western European countries where reading almost every day is the 
most common response among students. Switzerland contains the highest 
proportion of daily readers, Korea and Taiwan, the lowest. Less than 30% of 
13-year olds in Korea, Taiwan, China, Jordan, and the United States report 
reading for fun on a daily basis. Indeed, only 11% of Koreans report reading 
daily, the lowest level in all the countries studied. This is also well below the 
25% of their 9-year olds who reported reading on a daily basis. Though a 
minority of Irish students report reading every day, a total of 73% read for fun 
at least once a week (including the every day group). More disturbing, perhaps, 
is the finding that 16% of Irish 13-year olds never or hardly ever read at home. 
In Ireland, as in most other countries, students who read more frequently tend to 
perform at higher levels on the achievement tests. This positive relationship 
holds also in countries such as Korea and Taiwan where relatively few students 
seem to read for fun every day.

A study of the television viewing patterns of students in the study reveals 
the most common response to be that between two and four hours television 
is watched each school night. In Ireland, almost two-thirds of students 
indicate this level of viewing. Twenty-seven percent report watching one 
hour or less. More prolonged television viewing, five hours or more daily, 
is reported by 9% of Irish teenagers. The percentage of Irish students that 
report such prolonged television viewing is substantially less than the 
corresponding percentage in England and Scotland. At 24%, Scotland’s 
percentage of students watching five or more hours television per day is the 
highest across all countries. Over one-fifth of 13-year olds in five systems 
(Israel, Scotland, the United States, Fortaleza, and Mozambique) report 
watching television for such extended periods, whereas in Slovenia, France, 
and China, the figures are one-twentieth or less. A majority of students in 
France and China watch one hour or less per evening. The reasons for this in 
the case of French youth are unclear. However, it can be assumed that the 
Chinese figure reflects the limited availability of television.
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TABLE66  

CHARACTERISTICS OF HOMES (AGE 13)

More Than Fewer Than 25 Read for Fun Watch TV 5+
4 Siblings* Books in Homeb Every Day* Hours/Dayd

Ireland 35 24 41 9
England 9 15 39 19
Scotland 9 25 38 24
France 11 25 40 5
Spam 11 20 35 11
Switzerland 4 16 50 7
United States 17 18 29 21

8 14 37 15
Korea 20 25 11 11

Note All figures in this table were obtained by averaging the percentages separately provided by 
the mathematics and science samples of students 

* Percentage of students who have 4 or more siblings 
b Percentage of students with fewer than 25 books at home 
c Percentage of students who read for fun almost every day
d Percentage of students who watch television at home for 5 hours or more every school day

In eight countries, including Ireland, lower achievement is found among 
13-year olds who watch greater amounts of television nightly In Ireland, this 
negative association is especially evident among students in the proionged- 
viewmg group (5 hours or more) In mathematics, the average percentage of 
items correctly answered by students in the 5+ hours group is 11% lower than 
in the group of students who watch television for two to four hours per night and 
14% lower than in the group that watch one hour or less Students who watch 
television for less than one hour per mght also have an average score which is 
three percentage points higher than the average score of the group who watch 
for two to four hours

Students were asked to indicate how often they watch a film, video, or 
television programme about science at home Almost half the Irish 13-year olds 
report that they never watch any television programmes containing substantial 
scientific content This is a high proportion compared to all other countries m 
the study, but especially compared to Western European countries, in most of 
which only between 20% and 30% of students report that they do not view 
scientific programmes Students m continental European countries are much 
more likely to watch television programmes containing scientific content than 
are students in Ireland, England, or Scotland
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Attitudinal Characteristics
Information on student and parental (as reported by the students) attitudes to 

mathematics and science was collected as part of the survey. Responses to four 
questionnaire items were combined to form one index of student attitude to 
mathematics (see Figure 6.1). A similar index of attitude to science was 
constructed. Students were asked to indicate to what extent they agreed with each 
of the statements in Figure 6.1 and, on the basis of their responses, were 
categorized as generally holding positive, negative, or neutral attitudes.

FIGURE 6.1

EXTRACT FROM IAEP STUDENT QUESTIONNAIRE: VIEWS ON MATHEMATICS

° Mathematics is useful in solving everyday problems.
0 It is important to know some mathematics in order to get a good job. 
° I am good at mathematics.
0 My parents want me to do well in mathematics.

The majority of students in the study expressed positive attitudes toward 
mathematics and science, though the proportion expressing positive attitudes is 
substantially lower for science than for mathematics, a finding in all countries 
with the exception of Jordan where science was more favourably viewed. In 
Ireland, 88% of respondents hold generally positive views on mathematics, 
whereas over 90% are positive about it in England, Scotland, the US, Canada, 
and Israel. In 11 countries, attitude is related to achievement levels in 
mathematics, though Ireland is not one of these countries. Many students in 
high-performing countries (Korea, Taiwan, the Soviet Union, and China) do not 
view mathematics as positively as might have been expected; only between 70% 
and 80% of them are positive about the subject. For example, 3 out of every 10 
Taiwanese children can be classified as holding negative, or at best neutral, 
positions about mathematics.

In all countries, with one exception, the majority of students exhibit generally 
positive attitudes to science. The exception is Korea, in which only 27% of 
students report positive attitudes. When combined with the fact that Koreans also 
seem to be the least positive about mathematics at age 13, it seems ironic that 
they do particularly well in both subjects. Fifty-seven percent of the Irish cohort 
can be classified as holding favourable attitudes to science, 36% arc undecided, 
and 9% are negative. The proportion who hold positive attitudes is comparable 
to that of most of the country’s Western European and North American
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neighbours The possible importance of student attitude is underscored by the 
finding that when analyses are conducted within each country, a positive 
association between science achievement and attitude is found in 14 countries, 
including Ireland

Approximately 6 out o f 10 Irish students report that they receive help with 
mathematics homework at home, a proportion roughly comparable to that found 
in most other Western countries The nature of the help offered by parents (or 
older siblings) is unknown However, it is clear from the analysis o f these data 
that m Ireland, the group o f students who receive help do not achieve at higher 
levels in mathematics than students who receive no help It may be that weaker 
students are more likely to obtain help

W hatever about actually receiving help with mathematics from parents, 
the vast majority of students in all countries agreed with the statement that 
their parents wanted them to do well in the subject In Ireland, 94% of 13-year 
olds hold this view W hen analysed within countries, agreement with the 
statem ent is positively related to mathematics performance in eight countries, 
including Ireland Seventy percent of Irish students report that they discuss 
what they learn in mathematics class in the home It seems that parents are 
more likely to convey an impression to their children that they want them to 
do well or to ask them about mathematics classes than they are to actually 
help them with homework

An indication of home support for science learning comes from student 
responses to a question as to whether or not anyone at home ever talks to them 
about what they learn in science class The level o f interest shown by Irish parents 
is roughly similar to that shown by Western European parents in general In 
Ireland, the average percentage of items correctly answered by students in the 
group whose parents talk to them about science is 4 points higher than in the 
group of students whose parents do not talk to them It seems that parents are 
more likely to inquire about science than actually help their children with 
hom ework Forty-four percent o f Irish 13-year olds indicated that they 
sometimes receive help with science homework

In most countries, between 30% and 60% of students agreed with the 
statement, ‘My parents are interested in science * In Ireland, the figure is 38 
percent Spanish students report the highest degree of parental interest in science, 
while only 19% of Taiwanese students, one of the high-performing science 
groups, agree with the statem ent A positive association between this variable 
and science achievement was observed in eight countries, including Ireland
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CONCLUSION

Ireland, one of the least urbanized countries that participated in the survey, 
has an average per capita GNP slightly below the international mean but spends 
a relatively high percentage of GNP on education. The age at which children 
must attend school is similar to most other countries.

The length of the school year varies considerably from country to country and 
even within countries. Students from Oriental countries in the study spend the 
greatest number of instructional days in school each year, students in Ireland 
almost the least. Irish first year students receive relatively fewer hours instruction 
per year in all subjects, including mathematics and science. The average class 
size for 13-year olds is higher in Ireland than in most Western countries but is 
highest in the Far East. School size in Ireland is small compared to other 
countries; two-fifths of Irish students attend schools that enrol less than 500 
students. There is wide variation in the availability and use of computers in 
schools, with more computers in countries that typically have larger schools. In 
Ireland, although half of students are in schools that have more than 10 
computers, only 13% of students report using them. The obvious conclusion to 
be drawn is that the presence of computers in schools does not necessarily mean 
that they will be used regularly by students, a view confirmed by a recent 
international study on the use and integration of computers in education 
(International Association for the Evaluation of Educational Achievement, 
1994). One-fifth of Irish first year students are enrolled in schools that have no 
computers. Students in Ireland tend to receive more homework in all subjects 
than in other countries but spend relatively less time on mathematics and science 
homework. The mathematics and science scores of students in Ireland who 
reported more hours spent at homework are higher than those reporting fewer 
hours.

Streaming of students into separate classes based on mathematics and science 
ability is more common in Ireland than in most countries. Students in Ireland 
take fewer tests and quizzes, work with calculators, practical objects, and other 
materials in mathematics less often, and engage in less experimentation and 
practical science work than in most other countries in the survey. One-quarter 
of Irish schools do not have any science laboratories.

The average family size in Ireland is relatively large and although in most 
countries, lower test scores are typically obtained by students from larger 
families, this was not the ease in Ireland. The number of students who engage in 
leisure reading each day in Ireland is roughly similar to numbers elsewhere, 
although a relatively high proportion say that they never read for fun. More
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regular reading is associated with higher test scores in many countries, including 
Ireland Television viewing patterns of Irish students are similar to those in other 
countries also Many more English and Scottish students, however, seem to 
spend a lot of time watching television each evening whereas French students 
say that they watch relatively little television Students in Continental European 
countries watch programmes about science more frequently than students m 
Ireland or Britain Lower test scores are obtained by students who watch greater 
amounts of television in Ireland and in many other countries

Students are, in general, positively disposed to mathematics, somewhat less 
to science In most countries, students who are more positive about a subject 
perform better on the test Many students reported that they receive help with 
homework, the percentage in Ireland is comparable to percentages elsewhere 
Students m Ireland perceive their parents to be interested in mathematics and 
science just about as much as students do in other countries



Chapter 7 .9 -Year Olds in School and at Home

CHARACTERISTICS OF THE SCHOOLS

System Characteristics
Obtaining accurate and reliable information from young children, who are 

limited in their ability to read and understand written questions, is problematic. 
To keep the burden on the younger children to a minimum, only a few questions 
were included on the background questionnaire administered to 9-year olds. The 
questions dealt with basic biographical information, reading and television 
viewing habits, homework, attitudes to mathematics and science, and activities 
undertaken in mathematics classes in school. Additional information was 
obtained from the principal teacher in each primary school, who completed a 
detailed questionnaire which solicited information on the school, classes, and 
teachers, and on the syllabi being followed. Questions related to curricular issues 
focused on third class, as this was the class in which most of the 9-year olds were 
enrolled.

The official length of the primary school year in Ireland was 184 days at the 
time when the IAEP survey was conducted. However, the number of days 
devoted to instruction is usually less due to festivals, sporting events, and other 
exceptional closures. All schools in Ireland reported school years of between 
176 and 200 days. The responses from most of the schools in Canada, England, 
Hungary, Italy (Emilia-Romagna), Scotland, Slovenia, and the United States 
also fall into the range 176-200 days. Portuguese, Soviet, and Spanish 9-year 
olds are more likely to be in school for fewer than 176 days, whereas the majority 
of Israeli, Korean, and Taiwanese pupils attend school for more than 200 days 
per year. All Korean schools enrol children for more than 200 days per year, with 
over one quarter offering instruction for more than 225 days. The percentages 
of pupils attending schools that offer more than 200 days instruction per year is 
given in Table 7.1 for selected education systems.

In half of the countries most 9-year old pupils receive between four and five 
hours instruction in school each day. These include Ireland (87% of pupils), 
England, Scotland, Canada, Portugal, Spain, and Taiwan. Over half the 9-year 
olds in the US receive between five and six hours instruction daily while a quarter 
receive more than six hours. Department of Education guidelines in Ireland 
mandate that ‘the period of secular instruction to be provided for in the time-table 
of cach school day must be at least four hours’ (Ireland. Department of 
Education, 1965, p. 28). When time allocated to instruction in Religion is added, 
the effective guideline for instructional time is 4 hours and 30 minutes each day
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in most primary schools in Ireland Burke et al (1992) calculated that the average 
instructional time during the school day is, in practice, 4 hours and 51 minutes, 
because teachers use some o f the time allocated to morning assembly and roll 
call for teaching The figures yielded in the IAEP survey would seem to confirm 
the findings of Burke et al

TABLE 7 1

SCHOOL CHARACTERISTICS (AGE 9)

200+ Days 5+ Hours In Schools One or More Behaviour
Per Year* PerDayb <11 Teachers0 Computers11 Problems“

Ireland 0 10 54 57 12
England 0 11 41 100 10
Scotland 4 8 29 97 11
Spain 23 16 5 25 32
United States 2 76 8 96 10
Canada 0 11 8 98 8
Korea 98 1 7 100 52

* Percentage of pupils in schools that provide instruction for more than 200 days per year 
b Percentage of pupils in school that provide instruction for more than 5 hours per day 
c Percentage of pupils in schools with fewer than 11 full-tune teaching members of staff

(excludes non-teaching principals or vice principals) 
d Percentage of pupils m schools that have at least 1 computer available for 9 year-olds 
e Percentage of pupils in schools with moderate or serious problems regarding pupil discipline

Though Insh primary schools tend to offer instruction for fewer days per year 
than some other countries, this is partially compensated for by a longer school 
day For example, Korea, in which the school year is at least 200 days, offers 
more than four hours instruction per day to just 6% o f its 9-year olds Almost all 
Insh pupils (97%) receive more than four hours instruction each day

O f all 14 countries, only Portugal has a higher percentage of small schools 
(fewer than 11 teachers) than Ireland Eighty-two percent o f Insh and 87% of 
Portuguese schools in the survey fell into this category In Ireland, such small 
schools contain 54% of pupils (Table 7 1), a finding that is confirmed by 
Department of Education statistics (Ireland Department of Education 1992) In 
contrast, only 20% of US schools are small, and just 8% of pupils attend them 
In Korea, 40% o f schools are small, enrolling 7% of 9-year olds The Oriental 
countries seem to have many more pupils attending very large schools, i e , 
staffed by over 40 teachers Over two-thirds of pupils in Korea and Taiwan attend 
such schools No pupils in Ireland or Scotland and relatively few m England,
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Spain, or the United States in the survey attended schools of this size. In some 
countries where average mathematics achievement was highest [Korea, 
Hungary, Taiwan, and Italy (Emilia-Romagna)], three-quarters or more of 9-year 
old children attended large schools staffed by more than 30 teachers.

It should be noted that there was a difference between the percentage of 
students found to be enrolled in schools of between 11 and 20 teachers in the 
IAEP study (41%) and percentages for the same school year provided by the 
Department of Education for schools of 11-19 teachers (33%). Similarly, 
Department statistics show that 12% of students attend schools that had 20 or 
more teachers, whereas responses to the IAEP survey showed 5% in schools that 
have more than 21 teachers. Slight variations in the cut-off figures used by both 
agencies (e.g., 11-20 teachers used by IAEP, 11-19 used by the Department) may 
explain some of the discrepancy.

The percentages of schools reporting that there are one or more computers 
available to the target age group are presented in Table 7.1. Fewer than half the 
pupils in Portugal, the Soviet Union, Spain, and Taiwan have access to a 
computer in school. Over all 14 countries, three of the four highest-achieving 
ones have relatively fewer computers than Ireland. Forty-seven percent of 
Hungarian, 46% of Italian (Emilia-Romagna), and 75% of Taiwanese children 
are enrolled in schools that do not provide any computers and who therefore, it 
can be assumed, do not teach mathematics or logic games using them. In 
England, Canada, and the United States, virtually all schools sampled provide 
computers for 9-year olds.

Twelve percent of Irish children are in schools in which principals report 
moderate or serious problems with pupil discipline. This is about the same as 
in England and Scotland. Fewer Canadian children are enrolled in schools with 
disciplinary problems. School environments with such problems are more 
prevalent in Spain and Korea than in Ireland. Other countries where principals 
report unusually high incidences of pupil misbehaviour are Hungary (32%), 
Slovenia (32%), and Israel (20%).

Typically, 9-year olds in the study spend less than one hour completing their 
homework for all school subjects each evening. In England, a majority of 
children reported that they usually do not have homework. In Ireland, 2% 
reported receiving no homework. One in six of the Irish 9-year olds reported that 
they spend two hours or more on all homework every day, roughly the same 
proportion as reported in the United States and Korea (see Table C -ll in 
Appendix C) but well above the proportions reported in Scotland and Canada. 
Spanish children spend more time on homework than Irish children.
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The linear relationship between the amount o f time spent on general 
homework and performance on the mathematics test was examined within each 
country in the study Time spent on homework was positively related to 
mathematics and science performance in Ireland, Israel, and Taiwan That is, 
pupils who spent longer on general homework each day tend to do better on both 
tests However, pupils who spend longer on homework in Scotland and Canada 
tend to do worse on the two tests

TABLE 7 2

PERCENTAGE DISTRIBUTION OF STUDENTS IN MODAL GRADE 
BY CLASS SIZE (AGE 9)

Percentage of Children in Class
<16 16-25 26-35 36-45 >45

Western Europe
Italy (Emilia-Rom) 46 48 0 0 6
England 1 21 75 3 0
Ireland1 11 9 56 24 0
Portugal 15 63 13 7 1
Scotland 5 28 66 0 1
Spain 2 30 53 15 0

Eastern Europe
Hungary 4 58 32 1 6
Slovenia 2 57 41 0 1
Soviet Union 3 34 61 2 0

America
PanaHa 2 36 60 0 1
United States 4 49 47 0 0

Middle & Far East
Israel 1 12 59 22 5
Korea 0 3 7 10 79
Taiwan 0 1 9 21 68

Note Rows may not add to 100 due to rounding 

a Irish figures are for third class where most 9 year olds are located
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Table 7.2 shows the distribution of pupils across classes of different sizes. It 
is evident that third class children are taught in classes that contain significantly 
more pupils in Ireland than in other Western countries. Almost one- quarter of 
Irish children are taught in classes with more than 35 pupils compared with only 
3% of English children. In contrast, 89% of Korean and Taiwanese children 
attend class with more than 35 pupils, the majority of them in classes with more 
than 45 pupils. None of the third class children assessed in Ireland were in classes 
that had more than 45 pupils. It is not possible from available statistics to directly 
compare the LAEP figures for Ireland with Department of Education statistics 
because of the way in which the data have been grouped. It does seem, however, 
that there is a considerable discrepancy between LAEP and Department figures 
for the percentage of students in very small classes. The LAEP figures show 11 % 
of pupils (third class) in classes (classrooms) containing fewer than 16 pupils, 
Department statistics show 2.4% in classsrooms containing fewer than 19 pupils.

The Teaching of Mathematics
Table 7.3 includes information relevant to the teaching of mathematics to 

9-year olds in Ireland and in the six countries in the restricted comparison group. 
Pupils in Ireland, England, Scotland, Italy (Emilia-Romagna), Portugal, and the 
United States typically receive more than five hours of mathematics instruction 
each week. Over a quarter of Irish pupils get less than four hours of instruction, 
however. Typically, between two and a half and three and three quarters hours 
of mathematics instruction is provided in Korean and Taiwanese schools, though 
these countries do have substantially more school days than Ireland or other 
European countries.

Irish pupils work on mathematics exercises on their own in class slightly more 
often than most other European children but they use mathematics tools and 
objects such as counting blocks, geometric shapes, and geometric solids about 
as frequently as children in most other countries. Korean pupils tend neither to 
work independently on problems nor with materials during school time. A 
majority of 9-year olds are in ability-based mathematics groups within their 
classes in Ireland, England, and Scotland. Grouping is less prevalent in all the 
other school systems. It should be noted that the countries with the highest 
achievement levels in Mathematics [Korea, Hungary, Taiwan, and 
Italy(Emilia-Romagna)] all report lower percentages of pupils in ability-grouped 
classes than Ireland, Scotland, or England. For example, in Taiwan, only 6% of 
children are grouped by ability for mathematics classes.
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TABLE73

THE TEACHING OF MATHEMATICS (AGE 9)
V

Work on Work Grouped 2+ Hours
5+ Hours Exercises on With Maths by Maths Maths
Maths Own Often Tools Often Ability Within Homework

Per Week* in Classb m Class0 Classes'1 Per Week*

Ireland 42 51 14 59 37
England 61 47 18 53 17
Scotland 72 48 13 90 16
Spain 55 60 23 13 54
United States 40 44 19 34 34
Par|flHa 32 48 13 34 29
Korea 0 23 11 41 49

a Percentage of pupils who receive more than 5 hours mathematics instruction per week 
b Percentage of pupils who often work by themselves on mathematics exercises during

mathematics class
c Percentage of pupils who often work with mathematics tools during class 
d Percentage of pupils m schools that group by ability within thud class mathematics classes 
e Percentage of pupils who spend 2 hours or more on mathematics homework every week.

The 9-year old pupils in the survey indicated that they typically spend less 
than one hour completing their mathematics homework each week Though less 
than one hour was the most frequent response o f pupils in Ireland also, almost 
4 out of 10 children reported spending more than two hours completing their 
weekly mathematics homework This is a considerably higher proportion than 
in either England or Scotland, which is not surprising given the higher 
proportions of pupils m those systems who reported receiving no homework in 
any subjects A majority of Hungarian, Spanish, and Taiwanese pupils spend 
more than two hours on mathematics homework weekly Bearing in mind the 
length of the school year, not only do Korean and Taiwanese pupils spend longer 
m school each year but many of them also spend longer practising the skills 
learned in school by spending extended periods completing hom ework 
assignments

In most countries, including Ireland, time doing exercises individually in class 
is associated with higher mathematics achievem ent In addition, lower 
mathematics scores are achieved by pupils who spend additional class time 
working with practical mathematics objects and materials in all but Korea, 
Taiwan, Spain, and Portugal
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The Teaching of Science
On average, three hours per week are devoted to Social and Environmental 

Studies in the middle classes of Irish primary schools (Review Body on the 
Primary Curriculum, 1990). This broad subject subsumes the areas of history, 
geography, nature study, civics, and basic science. With such a range of subjects 
to be covered, it is not surprising that relatively little time is devoted to basic 
science in third class.

Approximately one half of the Irish 9-year old pupils receive less than one 
and a quarter hours of science instruction each week, a proportion that is low 
compared with those recorded in all other countries in the survey (see Table C-2 
in Appendix C). However, this figure may be inaccurate since almost half of the 
school principals did not respond to the relevant item on the questionnaire. This 
untypically low response rate may reflect the difficulty of disentangling science 
from other topics covered in Social and Environmental Studies in the primary 
curriculum.

Typically, most education systems offer the majority of their pupils between 
one and a quarter and two and a half hours science each week, though in England, 
Spain, the United States, Korea, and Taiwan many pupils learn science for over 
two and a half hours a week. For example, three quarters of Spanish and almost 
all Korean and Taiwanese 9-year olds study science for more than two and a half 
hours a week.

In countries that did well in the science test, such as Korea, Taiwan, and the 
United States, there is considerably more time devoted to science each week in 
the curriculum, and in the case of Korea and Taiwan, the potential learning effect 
of this is magnified by the longer school year. Three-quarters of students in Italy 
(Emilia-Romagna), however, receive less than two and a half hours of science 
instruction per week, yet students in this country did very well on the science 
test.

The relatively low emphasis on science in general in third class in Ireland is 
accompanied by a lack of emphasis on experimental work (see Table C-10 in 
Appendix C). Half of the Irish pupils reported never completing any type of 
science experiment by themselves or with other pupils in school. Experimental 
work is substantially more common in other countries, with the exception of 
Italy (Emilia-Romagna). Even though the time devoted to basic science in Irish 
and Scottish schools is roughly equal, Scottish pupils follow a more hands-on 
syllabus.

Despite the relatively low emphasis given to basic science in Irish schools, a 
quarter of the 9-year olds report that they often read books about science and 
nature in school. This proportion compares favourably with other countries.
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Sixteen percent o f the Irish pupils did report, however, that they never read a 
science or nature book, almost twice the percentage m Spam, Portugal, and the 
United States It is not possible to determine from the responses to the 
questionnaire item (Figure 7 1) whether this is teacher-directed reading of 
elementary Environmental Studies texts or represents independent selection of 
science and nature-based books from school or other libraries For the majority 
o f countries, science performance is not related to reading science or nature 
books in schools Exceptions are Korea, Taiwan, the United States, and Hungary

FIGURE 7 1

EXTRACT FROM PUPIL QUESTIONNAIRE 
READING ABOUT SCIENCE AND NATURE1

How often do you read books about science and nature in school7

A Often 
B Sometimes 
C Never

CHARACTERISTICS OF HOMES
✓

As was evident from the responses of 13-year olds, family size m Ireland 
exceeds that in all other countries surveyed Almost one-third of 9-year olds 
have four or more brothers or sisters, confirming the findings from the study of 
the older students Families of this size are considerably less common elsewhere 
and are very rare in Hungary and Italy (Emilia-Romagna)

The availability of books in Insh homes is similar to that in other countries, 
with the exception of Portugal and Taiwan, where there are fewer books 
Information on reading and television viewing patterns for 9-year old pupils m 
seven countries is presented in Table 7 4 In most countries, pupils report that 
they read for fun every day Exceptions are Korea and Taiwan where the most 
common response by pupils was that they read once or twice weekly In contrast, 
two-thirds of Soviet children claim to be daily readers Though half o f the Insh 
9-year olds report reading for fun every day, one-quarter never read for fun

1 IAEP Student Questionnaire Science Age 9
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at home. This is one of the highest proportions of non-readers among all the 
countries. Only in Scotland do so many children read so little. In general, 9-year 
olds spent more time than their older schoolmates reading for fun. In Ireland, 
and in 11 other countries, pupils who read more frequently perform better on the 
mathematics and science tests.

Approximately three-quarters of pupils reported that they watch two hours or 
more television every school night in most countries, including Ireland. 
Prolonged television viewing, five hours or more daily, is more prevalent at age 
9 than among older pupils. Watching television for five or more hours per night 
is approximately as common in Ireland as in England, Scotland, the United 
States, and Canada, where about one-quarter of 9-year olds report this level of 
viewing. Such extended viewing is least common in Italy (Emilia-Romagna), 
Korea, Slovenia, and Taiwan, where less than 10% of pupils report spending 
more than five hours watching television. In eight countries, including Ireland, 
there is no clear tendency for 9-year old pupils who watch television for more 
than five hours a day to perform at lower levels in mathematics and science. Such 
a relationship is found, however in Canada, Korea, Taiwan, Hungary, and 
Slovenia.

TABLE 7.4

READING AND TELEVISION VIEWING PATTERNS (AGE 9)

Read for Fun Watch TV 5+
Every Day* Hours Per Dayb

Ireland 48 23
England 50 23
Scotland 45 24
Spain 55 19
United States 46 26
Canada 48 22
Korea 25 10

Note. Figures in this table were obtained by averaging the percentages separately provided by the 
mathematics and science samples of pupils.

* Percentage of pupils who read for fun almost every day.
b Percentage of pupils who watch television at home for 5 hours or more every school day.
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Pupil Atitudes
Between 80% and 90% of pupils in most countries, including Ireland, feel 

that their parents want them to do well in mathematics Spanish pupils more often 
report a positive attitude to mathematics m the home, whereas such support and 
interest is less apparent from the responses of Soviet pupils An indication of 
support for science in the homes was inferred from pupils’ responses to a 
question asking them if their parents were themselves interested in science 
Typically, between 40% and 50% o f pupils indicated that their parents were 
interested in science A greater level of support was reported by pupils m Italy 
(Emilia-Romagna) and less by pupils m the Soviet Union

In Ireland, 39% of 9-year old pupils considered that they were good at science 
Only Taiwan had a lower percentage of pupils who considered themselves good 
at science

Children from countries m the survey with the highest achievement levels m 
m athem atics (Korea, H ungary, Taiw an) feel less confident about their 
mathematics ability than do 9-year olds from other countries In the United 
States, where average performance on the mathematics test is relatively modest, 
almost three-quarters o f pupils think that they are good at mathematics In no 
other country do children demonstrate such faith in their mathematical ability 
The relationship between self-confidence and achievement, it should be noted, 
is inverse at the country level, it may not hold within countries (see also Kifer 
& Robitaille, 1989)

Pupils were asked whether they agreed that mathematics is equally for boys 
and for girls or whether it is more for one gender than another Responses are 
presented in Table 7 5 for selected countries In most countries, between 80% 
and 90% of pupils responded that mathematics is for boys and girls about equally 
In Ireland, the response was 83%, lower than that recorded in England, Scotland, 
or Spain Greater proportions of pupils m three countries, Korea, the Soviet 
Union, and Taiwan, tended to view mathematics as gender-linked Less than half 
of Korean pupils viewed mathematics as being equally for boys and girls In 
Ireland, the average percentage of questions answered correctly by the group of 
pupils who said that mathematics is for boys and girls equally was 18% greater 
than for the group that said it was more for boys and 24% greater than the group 
that said it was more for girls

Slightly more Insh  than Scottish or Spanish children considered that 
mathematics is more for boys than girls In the Soviet Union, however, 
mathematics is more clearly viewed as a boys* subject by a substantial proportion 
o f the 9-year old cohort
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Eighty one percent of Irish pupils said that science is for boys and girls about 
equally, 12% said that it was more for boys, 7% more for girls. This was a typical 
response pattern in many countries. The average science scores of the group of 
pupils who said that science is for boys and girls equally is 5% greater than for 
the group that said it was more for boys and 14% greater than the group that said 
it was more for girls.

TABLE 7.5

MATHEMATICS EQUALLY FOR BOYS AND GIRLS (AGE 9)

More For Boys 
Than Girls

More For Girls 
Than Boys

Equally For Boys 
And Girls

Ireland 10 7 83
England 7 4 89
Scotland 5 5 90
Spain 6 4 90
United States 10 7 83
Canada 8 7 84
Korea 25 27 48
Taiwan 10 11 79
Soviet Union 17 7 76

Figures are the percentage of pupils agreeing with each of the statements about 
mathematics.

CONCLUSION

The results of this survey indicate that school size in Ireland is relatively small 
compared to other countries, the majority of primary schools having fewer than 
11 on the teaching staff. Class size is larger than in most countries, with the 
exception of Korea and Taiwan where typical classes contain more than 45 
pupils. Information on length of school year and amount of instructional time 
may not be reliable, but it seems that children in Portugal, the Soviet Union, and 
Spain spend fewer days in school each year while children in Israel, Korea and 
Taiwan spend more. The availability of computers in schools in Ireland is the 
same as in other countries and incidences of pupil misbehaviour are roughly 
similar also. Time spent completing general homework (less than one hour a 
day) and mathematics homework (less than one hour a week) by Irish pupils is 
roughly the same as in other countries, though assignment of any homework is
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uncommon in England There is a positive association between homework and 
test scores among pupils in Ireland

In schools m most countries, including Ireland, five or more hours are 
typically devoted to mathematics instruction each week. Less time is allotted m 
Korea and Taiwan, but relatively long school years made up this shortfall Pupils 
in Ireland work on exercises on their own in mathematics classes more often and 
they work with mathematics tools and objects just about as often as children m 
other countries Whereas grouping of children by ability within mathematics 
class is the norm m Ireland, England, and Scotland, it is not as common 
elsewhere '

In most countries, between one and a quarter and two and a  half hours are 
devoted to science instruction each week, but in Ireland pupils typically received 
less Though science lessons are characterized by considerable experimental 
work m many countries, notably England, Scotland, and the United States, this 
was not found to be the case in Ireland

Typically, half the children in participating countries, including Ireland, read 
for fun every day but a relatively high proportion of Insh children never read at 
home Reading was found to be associated with higher test scores Insh pupils 
watch about as much television as children elsewhere, two to four hours each 
evening being common About one-quarter o f pupils in many countries, 
however, watch more than five hours television each night Television viewing 
is not associated with low mathematics or science achievement in Ireland 
Nine-year olds watch more television than 13-year olds

Most pupils feel that their parents want them to do well in mathematics and 
that their parents are themselves interested in science, but pupils m Ireland do 
not feel very confident about their science ability Pupils, in general, feel that 
mathematics and science are for boys and girls equally In Ireland, the 
achievement scores of pupils who hold this view are higher than the scores of 
those who do not



Chapter 8. What Have We Learned From Iaep n?
ACHIEVEMENT RESULTS

At age 13, students in Korea, Taiwan, Switzerland, the Soviet Union, 
Hungary, and China have the highest average performance in mathematics. Irish 
13-year olds achieve at similar levels in mathematics to students in most Western 
countries. They perform relatively well in Numbers and Operations but their 
achievement in Geometry and in Data Analysis, Statistics, and Probability is 
weak by comparison with achievement levels in Europe on these topics. Irish 
achievement in Measurement and Algebra and Functions is generally similar to 
that elsewhere in Europe but below the levels of the highest achieving 
populations in Korea, Taiwan, Switzerland, and the Soviet Union.

Among 9-year olds, the highest average mathematics performance is found 
in Korea, Taiwan, Italy (Emilia-Romagna), Hungary, the Soviet Union, and 
Israel. The average performance of Irish pupils is similar to that in most other 
European countries although they fare comparatively poorly in Geometry and 
in Data Analysis, Statistics, and Probability, a pattern that is also evident amongst 
the older age group. Achievement in Numbers and Operations, Measurement, 
and Algebra and Functions is close to the international average. Results of the 
mathematics tests at both age levels reveal that the pattern of relatively poor 
performance on Data Analysis, Statistics, and Probability evident amongst Irish 
9-year olds does not seem to be resolved by the time students reach the age of 
13. This is despite the fact that, at age 9, Ireland leads all countries in this study 
in terms of reported emphasis on the topic and is still sixth at age 13.

The science achievement of Irish 13-year olds is low compared to students in 
most other countries. Although many neighbouring European countries have 
average achievement levels in mathematics that are similar to Ireland, almost all 
have higher average performance in science. Average science achievement in 
Ireland is similar to that in Jordan, Brazil, and Portugal. Compared to students 
in other European and North American countries, Irish students perform 
relatively well in Earth and Space Sciences and in the Nature of Science but are 
weak in Life Sciences and Physical Sciences. The science achievement of Irish 
13-year old students is below that of students in some countries (e.g., 
Switzerland, Korea, Taiwan) in every topic area.

The pattern of achievement of Irish 9-year olds across science topics is similar 
to that of the 13-year old cohort and their average level of achievement is also 
well below the average levels of students in most countries. Pupils in the United

105



106 MICHAEL O MARTIN, BRENDAN L. HICKEY, DAMIAN P MUK CHAN

States and Canada outperform Irish pupils m all four topics at the 9-year old 
level

In general, the countries with the highest average performance m mathematics 
tend also to perform well on the science test at 13 years of age In science, a 
notable omission from the top group of countries is China, which has the highest 
average performance level in mathematics, but performs at the international 
average in science On the other hand, 13-year old students from Slovenia, whose 
performance in mathematics is close to the international average, do relatively 
better on the science test

The relative performance of Irish 13-year olds on the science test is not as 
good as on the mathematics test There are several countries in which students 
have an average level o f performance that is comparable to that o f Insh students 
in mathematics but have a supenor average performance level in science Among 
these countries are Slovenia, Italy (Emilia-Romagna), Israel, Canada, France, 
Scotland, and England Although Spanish 13-year olds answered, on average, 
fewer mathematics questions correctly than Insh students, they have a higher 
average science performance

Insh  9-year olds also perform relatively less well in science than in 
mathematics Ranked eighth in mathematics, they are thirteenth (out o f 14) in 
science There is considerable movement in rankings of the average performance 
of countries from mathematics to science at age 9, with a rank-order correlation 
of only 54 between the rank ordering o f countnes m the two achievement areas 
O f the systems that participated at both age levels, those that perform best in 
mathematics (Korea, Taiwan, Italy) tend also to do best in science Those that 
do worst m mathematics also fare poorly in science (Slovenia and Portugal) 
Many o f the other countnes, however, improve or fall in ranksing from one 
subject to another For example, the United States ranks twelfth m mathematics 
but is fourth in science Hungary, second in mathematics, is seventh m science 
England, eleventh m mathematics, is fifth in science

GENDER DIFFERENCES

A t age 9, boys and girls m most countnes, including Ireland, have 
approximately equal performance levels m mathematics At age 13, m Ireland 
and in seven other countnes, however, gender differences in favour of boys are 
evident Insh girls have a lower overall score than Insh boys and also perform 
less well m the areas of Measurement, Geometry, Algebra and Functions, 
Conceptual Understanding, and Problem Solving
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Gender differences in science are more widespread and more pronounced. At 
age 9, the average achievement of girls is below that of boys in over half the 
countries, including Ireland. By age 13, a gender difference appears in most 
countries. Among Irish pupils, a science achievement difference in favour of 
boys is evident on the overall science score, in Physical Sciences, in Earth and 
Space Sciences, as well as in the skill area of Knows Science. The main changes 
in differences between boys and girls between ages 9 and 13 are in the areas of 
Life Sciences and Integrates Knowledge, where there are no gender differences 
at 9, but differences do appear at age 13.

The pattern and timing of gender differences seem to indicate that differential 
performance in science is well established by the middle grades of primary 
school and that the difference increases by the end of first year in post-primary 
school. Of 14 countries, in which the science test is administered to both age 
groups, five have no gender difference at age 9 but have at age 13. With regard 
to mathematics, gender differences in achievement seem to be somewhat less 
established in primary school. Though a gender gap opens between ages 9 and 
13 in Ireland, it may be noted that in Israel and Korea, the gender difference 
present at age 9 has been eliminated by age 13.

CURRICULAR EMPHASIS

Irish 13-year olds spend relatively fewer hours per year learning mathematics 
and science than their peers abroad; the time devoted to mathematics in Ireland 
is less than in any other country. Compared to Irish students, 13-year olds in 
China, Switzerland, the Soviet Union, and Taiwan spend considerably longer at 
mathematics— between 40% (Taiwan) and 136% (China). Irish primary schools 
also teach considerably less science than elsewhere.

Irish post-primary schools spend about the same proportion of instructional 
time each week at mathematics as in many other countries. Much the same can 
be said about the relative emphasis on science within the overall curriculum, 
especially in relation to other European countries. This indicates that Irish 
schools devote as much of their curricular space to mathematics and science as 
elsewhere, but students in many other countries spend more time learning these 
subjects because they have a longer school year.

Countries differ in the emphasis they place on various topics within 
mathematics and science. In general, many high-achieving countries emphasize 
Geometry, Data Analysis, Statistics, and Probability, and Algebra with 13-year 
olds. Less emphasis is typically placed on Number and Operations and 
Measurement. Irish post-primary schools, on the other hand, seem to stress
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Numbers and Operations and Data Analysis, placing less emphasis on Geometry 
and Algebra Irish primary schools place unusually high emphasis on Numbers 
and Operations at the 9-year old level

In science, consistent curricular patterns are more difficult to detect Many 
countries devote a lot of time to Earth and Space Sciences with 13-year old 
students Though Ireland seems to place less emphasis on Earth and Space 
Sciences, it should be noted that the mam components of this topic are Rocks 
and Minerals, and Weather and Climate Both these areas receive substantial 
attention m the Jumor Certificate Geography Syllabus (National Council for 
Curriculum and Assessment, 1989b) Whereas many countries target only a few 
areas within Physical Sciences for detailed treatment, Insh schools place 
moderate emphasis on all aspects o f  Physical Science In most countries, less 
emphasis is placed on Nature of Science at age 13 than at age 9 In Ireland, little 
emphasis is given to this topic at either age level Moderate emphasis is given 
to Earth and Space Sciences with relatively little to Life Sciences or Physical 
Sciences with the younger age group

SCHOOL FACILITIES AND EDUCATIONAL PRACTICES

The typical primary and post-primary school in Ireland is small compared to 
schools in most other countries Average class size m Insh post-primary schools 
is similar to class sizes in many of the educational systems surveyed The Insh 
pnmary school system contains a  higher proportion of large classes than most 
other countnes

Computers and specialized science laboratones tend to be more common in 
schools m countnes where school size is relatively large Computer availability 
in Ireland is relatively low in post-pnmary schools, but on a  par with other 
countnes at the pnmary level In addition, fewer Insh post-pnmary schools have 
specialized science laboratones for chemistry, physics, and biology than is the 
case in most other countnes The fact that one-quarter o f Insh post-pnmary 
school principals report that their schools have no science laboratones 
whatsoever is remarkable given the place accorded to science in the Jumor 
Certificate programme

Calculator use m school amongst 13-year olds is common in a majonty of 
countnes but not m Ireland The use of calculators is generally less common 
among 9-year olds, especially in Ireland Insh students use mathematics and 
science matenals less often than in other countnes and it is relatively uncommon 
for Insh students in either age group to engage in expenmental work m science 
At pnmary level, practical work m science, if only watching the teacher carry
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out experiments, is reasonably common in most countries, but not in Ireland, 
though Irish 9-year olds do read about science and nature in schools just about 
as frequently as children elsewhere.

Grouping of 9-year old pupils into ability groups for mathematics classes is 
more common in Ireland than in most other countries. At post-primary level, 
Ireland is also one of relatively few countries where streaming of students into 
separate mathematics classes within schools is widespread. Streaming into 
separate science classes by science ability is also restricted to Ireland and to a 
handful of other countries.

Practice regarding the streaming of pupils varies very much from country 
to country. For example, a comparison of the 9-year old data with those for 
13-year old students indicates that within-class ability grouping in primary 
schools is followed by outright streaming of post-primary students into 
different mathematics classes in Ireland and England. In contrast, whereas 
almost all Scottish 9-year olds are grouped in mathematics classes, most 
13-year olds in that system are taught in mixed-ability mathematics classes. 
Similarly, schools in Hungary and Korea tend to group 9-year olds by ability 
within mathematics classes but do not stream mathematics classes for 13-year 
olds, preferring instead to educate their students in mixed-ability 
classes.Taiwanese schools, on the other hand, do not group 9-year olds by 
ability within mathematics classes but do stream mathematics classes for 
13-year olds.

Though most of the mathematics teachers of 13-year olds in Ireland are 
specialist teachers (i.e., they teach mathematics most or all of the time), the 
proportion of specialists is low by international standards. Almost all science 
teachers are science specialists in Ireland. Regular testing of 13-year olds in 
mathematics and science is less common in Ireland than in most countries in 
the study.

THE CHILDREN AND THEIR HOMES

Family size in Ireland is unusually large relative to almost all other countries 
that participated in the study. Only in a few developing countries are there so 
many children in each family. Irish homes contain approximately the same 
number of books as homes elsewhere and, although regular reading for fun is 
quite common in almost all countries, a sizeable number of Irish children do not 
seem to engage in leisure reading at all.

Watching television is a more popular pastime than reading amongst both age 
groups. Watching extensive amounts of television is more prevalent at age 9 than
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at age 13 although, at both age levels, two to four hours per night is not unusual 
Sizeable proportions of children in many countries seem to watch more than five 
hours of television each school evening, especially at the younger age level 
Though m Ireland television viewing seems to decrease as children enter early 
teenage years, this is not the case in England or Scotland Nonetheless, a large 
majority o f Insh 13-year olds still watch more than two hours television each 
evening French children watch relatively little television, although they and 
their continental peers are more likely to watch films, videos, or television 
programmes about science at home than are children in Ireland, England, or 
Scotland

In general, the vast majority of children m most countries hold positive 
attitudes to mathematics Attitudes to science are somewhat less positive The 
children also reported that their parents, while generally very interested in 
mathematics, are less concerned about science Students m general consider that 
they are good at mathematics and science, though Insh students* confidence in 
their science ability is relatively low Parents in most countnes give considerable 
help with mathematics homework, but rather less with science homework They 
do, however, frequently converse with their children about what they learn in 
science class Overall, Insh attitudes and beliefs m relation to the two subjects 
reflect those prevalent m other countnes

FACTORS ASSOCIATED WITH ACHIEVEMENT

The test results for each student can be viewed as a snapshot of their 
achievement at a single point m time Clearly visible in the background of the 
snapshot are many additional vanables, simultaneously viewed For example, 
responses to the questionnaires allow us include background information about 
students, information about the schools that they attend, and data concerning 
teaching methods employed in the schools at the time when the students were 
tested W hat is important to realize is that all such information is gathered at one 
point in time, namely, close to the time that the students sat the test For that 
reason, nothing is known about the achievement levels of students at the 
beginning of the school year, or pnor to that, so that inferences about what factors 
influenced the test scores are largely speculative

It is preferable to view the data in terms that are associative rather than causal 
For example, it is clear from information m the survey that students who spend 
more time reading for fun tend also to be those who score highest on the tests 
This relationship is found in three-quarters of the countnes, including Ireland 
However, we cannot say that increased levels o f reading cause higher



achievement; rather that students who read most tend also to have high 
achievement scores. Though we might like to conclude from the association that 
more reading causes higher test scores, to look at those two variables in isolation 
ignores a myriad of other factors that may interact in the relationship.

Bearing in mind that the existence of an association does not necessarily 
imply a causal relationship, it is possible to identify associations between certain 
variables and test scores. The most consistent associations are found between 
some of the student background factors and achievement. In addition to the 
positive relationship between reading and achievement in most countries, the 
number of books in a child’s home is also found to be associated with 
achievement; students reporting more books at home tend also to be those 
students who score highest on the tests. This is found in all countries with the 
exception of Mozambique. Less consistent associations are found between 
students’ attitude to subject matter, parents’ interest in subjects, and 
achievement. In Ireland, students who report greater levels of parental interest 
in mathematics and science tend to score higher on the test than students who 
report lower interest levels. Though Irish students who themselves have positive 
attitudes to science perform better on the science test than those who have less 
positive attitudes, no such relationship is found between interest in mathematics 
and mathematics test scores.

In three-quarters of the countries, students who come from large families tend 
to perform at levels on the tests that are significandy below students from smaller 
families. Exception to this finding are Ireland, Italy (Emilia-Romagna), Jordan, 
and Mozambique where no consistent relationships are found.

Television viewing habits are significandy associated with achievement in 
many countries at both age levels. At age 13 in nearly half of the countries, 
including Ireland, students who watch more television tend also to be those who 
perform poorly on the mathematics and science tests. In most of the remaining 
countries, no relationship is found. In Portugal, however, students who watch 
more television have higher scores in both mathematics and science than those 
who watch less, a relationship also found with Israeli 9-year olds. The association 
between television and achievement is less consistent among 9-year olds. In five 
of the countries, more television is associated with lower scores whereas in eight 
countries, including Ireland, no relationship is found.

School-related factors found to be associated with student achievement 
include the amount of time spent completing homework, the amount of time 
students spend doing mathematics exercises on their own in class, and the 
amount of time they spend listening to the teacher give a mathematics or science 
lesson. In Ireland and about half the countries, the relationship between time at
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general homework and test scores is positive among 13-year olds Less 
consistency is found among 9-year olds, though Irish pupils who report spending 
longer at general homework do tend to outperform those who devote less time 
to homework At age 13, there is a tendency for Insh students who spend more 
time completing mathematics and science homework to perform better on the 
tests in those subjects This pattern is evident across many countries, especially 
m relation to mathematics homework

Spending time completing mathematics exercises on their own in class is also 
associated with higher test scores in a majority of countries, including Ireland 
In half o f the countries, students who report spending more time listening to a 
teacher give a mathematics or science lesson achieve higher scores than students 
who report that they spend less time listening to the teacher

Variables found to be negatively associated with achievement m many 
countries are the amount of time spent solving problems in small groups during 
mathematics class, time spent doing science experiments m school, and 
frequency of working with mathematics equipm ent The positive relationship 
between achievement and time spent completing mathematics exercises m 
isolation seems to confirm the negative association between lower levels of 
group w ork and m athem atics scores T hat g reater levels o f  science 
experimentation is associated with lower achievement levels may, perhaps, be 
partly explained by the pencil-and-paper format of the IAEP science test The 
consistently negative association (m 10 countries) between test scores and 
working with mathematics equipment such as counting blocks, geometric 
shapes, or geometric solids in mathematics class may come as a surprise 
However, it may be that difficulties in understanding terminology (for example, 
geometric solids) in the question asked of pupils may have contaminated the 
responses of 9-year old children or that this is an activity more typical of younger 
children and only engaged in by lower-achieving 9-year olds

It was often difficult to establish a clear association between curricular 
emphasis as reported by the principal and student achievement For example, the 
two highest performing countries on Physical Sciences are Korea and Taiwan 
Korea emphasizes electricity and magnetism, Taiwan does not, Korea does not 
emphasize mass motion and gravity but Taiwan does It may be significant that 
both of these high-performing countries seem to place emphasis on specific areas 
o f  Physical Science at th is age level Sw itzerland is unusual am ong 
high-performing countries in that no particular area appears to receive a lot o f 
emphasis

Possibly a clearer relationship exists in relation to mathematics topics As 
mentioned in Chapter 3, Insh schools appear to pay relatively less attention to
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Measurement than to Numbers and Operations in third class. Few of the 
high-achieving countries report much emphasis on Measurement in the modal 
grade level for 9-year olds, though in Italy (Emilia-Romagna) almost all school 
principals reported that the topic is emphasized ‘a lot.’ Conflicting patterns such 
as this highlight the difficulty of linking variations in school curricular policies 
to pupil achievement scores.

CONCLUSION

The Second International Assessment of Educational Progress provides a rich 
source of information that is of relevance to teachers, parents, educational policy 
makers, and the general public. For some, interest may focus on the achievement 
levels in mathematics and science among Irish students and how these levels 
compare to achievement in other countries. Others might be primarily interested 
in the educational facilities available in Irish schools, and how these compare to 
facilities elsewhere. Those concerned with gender equity in education may wish 
to consider carefully the findings in relation to achievement differences between 
Irish boys and girls. They may also compare these differences to gender 
differences evident in other countries. Curriculum planners may be interested to 
know how the emphases within mathematics and science curricula in Ireland 
compare to curriculum structures elsewhere. Teachers may note differences in 
the organization of instruction from country to country, for example, in relation 
to streaming.

It is hoped that the findings of the study will help inform the ongoing debate 
on the future direction of the Irish educational system. Outcomes and 
recommendations from this debate will set the agenda in educational practice far 
into the next century, a century that is likely to be characterized by increasing 
levels of international contact in varying spheres of human activity. In light of 
increasing mobility of people, goods, services, and ideas across national 
boundaries, it would seem important in determining Irish educational policy to 
be able to take into account information about the functioning of educational 
systems in other countries.
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Appendix A: Populations Participating in Iaep II

Population
Brazil,
Age 9

Canada, 
Age 9

China, 
Age 13

Israel, 
Age 9

Israel, 
Age 13

Italy, 
Age 9

TABLE A-l

DESCRIPTIONS OF LIMITED POPULATIONS

Included Excluded
3% 13-year olds in grades 5 through

8 in cities of Sao Paulo and 
Fortaleza.

74% 9-year olds in English-speaking 
schools in British Columbia and 
New Brunswick. 9-year olds in 
English- and French-speaking 
schools in Ontario and Quebec.

38% 13-year olds in 17 provinces and 
independent cities of Beijing, 
Tienjing, and Shanghai in 
middle schools (grades 7 
through 9).

71 % 9-year olds in public
Hebrew-speaking schools.

71 % 13-year olds in public
Hebrew-speaking schools.

4% 9-year olds in schools in 
Emilia-Romagna.

97% 13-year olds in grades other than 
5 through 8 in Sao Paulo (20% 
of those in school) and in 
Fortaleza (34%).
13-year olds not in school (8% 
of those in Sao Paulo and 15% 
of those in Fortaleza).
13-year olds in schools in other 
cities and rural areas.

26% 9-year olds in French-speaking 
schools in New Brunswick. 
9-year olds in six other 
provinces and territories.

62% 13-year olds below grade 7 in 20 
provinces and cities (10% of 
those in school). 13-year olds 
not in school (about 49% of 
13-year olds).
13-year olds in schools in 9 
provinces and autonomous 
regions with predominantly 
non-Chinese populations.

29% 9-year olds in non-public
Hebrew-speaking schools (7%). 
9-year olds in Arabic schools 
(about 20% of 9-year-olds).

29% 13-year olds in non-public
Hebrew-speaking schools (about 
10%). 13-year olds in Arabic 
schools (about 20% ).

96% 9-year olds in 19 other Italian 
provinces.
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Population Included
Italy, 6% 13-year olds in schools in
Age 13 Emilia Romagna

Excluded 
94% 13-year olds in 19 other Italian 

provinces

Mozambique 1 % 13-year olds m schools of cities
Age 13 of Maputo and Beira.

99% 13-year olds not in school 
(about 75% of 13-year-olds) 
13-year olds in other cities and 
rural areas

Portugal 
Age 9

9 year olds in grades 3 and 4 19% 9-year olds in grades other than 
3 and 4 (16%)

Portugal 
Age 13

68% 13-year olds in grades 5 through 
9

32% 13 year olds in grades other than 
5 through 9 (about 18% of those 
in school) 13-year olds not in 
school (about 16%)

Soviet Union, 63% 
Age 9

9-year olds in Russian-speaking 
schools in 14 republics

37% 9-year olds in
non-Russian-speaking schools in 
14 republics 9-year olds in 
schools in Uzbeckistan

Soviet Union, 60% 
Age 13

13-year olds tn
Russian-speaking schools in 14 
repubhcs

40% 13 year olds in
non-Russian-speaking schools in 
14 republics 13 year olds in 
schools in Uzbeckistan

Spain, 80% 9-year olds in all
Age 9 Spanish-speaking schools except

those in the Catalan autonomous 
community

20% 9-year olds in all schools in 
Catalan region 9-year olds in 
exclusively Valencian and 
Basque-speaking schools

Spain, 80% 13-year olds in all
Age 13 Spanish-speaking schools except

those in the Catalan autonomous 
community

20% 13 year olds in all schools in the 
Catalan region 13-year olds m 
Valencian and Basque-speaking 
schools

Switzerland, 76% 13-year olds in German-,
Age 13 French- and Italian-speaking

public schools in 15 cantons

24% 13-year olds in pnvate and 
Romansch schools in 15 
cantons 13-year olds in the 
remaining 11 cantons

Note Unless noted above all populations included 90% or more of their age-eligible children
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TABLE A-2

OVERALL SUMMARY OF TEST ADMINISTRATION BY COUNTRY AND CANADIAN
PROVINCES

Scheduled
Assessment

Month

Who Gave Test Test
Admin­
istrator
Trained

Practrice
Test
Used

% of
Site

Visits

% o f
Accurate
Scores1

Brazil, both cities 
Canada,

Sept. ’90 External Admin. Yes No 23 99.5

Alberta March ’91 School Personnel No No 20 99.7
British Columbia March ’91 School Personnel No No Informal 99.5
Manitoba March ’91 School Personnel Yes No 18 99.6
New Bruns. English March ’91 School Personnel Yes Opt. 15 99.8
New Bruns. French March ’91 School Personnel Yes Yes 39 Not done
Newfoundland March ’91 School Personnel No No 21 99.0
Novia Scotia March ’91 School Personnel No No 21 99.9
Ontario March ’91 School Personnel Yes Yes (9) 

Opt (13)
19 98.1

Quebec March ’91 School Personnel Yes Yes 22 98.2
Saskatchewan March ’91 School Personnel No No Informal 99.3

China March ’91 School Personnel Yes No 19 99.3
England March ’91 School Personnel No No Informal 99.6
France March ’91 School Personnel Yes Yes 21 99.4
Hungary March’91 External Admin. Yes No 16 99.5
Ireland March ’91 School Personnel No No Informal 99.6
Israel March ’91 School Personnel Yes No 19 100.0
Italy, Emilia-Romagna March ’91 School Personnel Yes No 21 98.0
Jordan March’91 School Personnel Yes Yes 24 99.3
Korea Sept’90 School Personnel Yes Yes 20 99.5
Mozambique Sept ’90 External Admin. Yes No Informal Not done
Portugal March ’91 External Admin. Yes Yes (9) 

No (13)
20 99.8

Scodand March ’91 School Personnel No Opt. (9) 
No (13)

Informal 99.2

Slovenia March ’91 External Admin. Yes Opt. 10 99.8
Soviet Union March ’91 (9) School Personnel 

April ’91 (13)
Yes Yes 52 99.3

Spain March ’91 External Admin. Yes Opt. (9) 
No (13)

20 99.7

Switzerland March ’91 School Personnel Yes No Informal 99.5
Taiwan March ’91 School Personnel Yes No 20 99.8
United States March ’91 School Personnel No No 16 99.8

Admin. -  Administrators, Opt. = Optional
a This number represents the mean of the percentages of accurate scores for mathematics 
constructed-response questions.
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TABLE A-3

NUMBER OF SCHOOLS AND PUPILS ASSESSED AND RESPONSE RATES (AGE 13)

Weighted Number Number % Combined
Number School of Pupils of Pupils Pupil Overall %

of Schools Response Assessed in Assessed Response Response
Assessed Rate Mathematics m Science Rate“ Rate*

Brazil, Fortaleza 118 97 1482 1505 93 89
Brazil, Sao Paulo 108 95 1,484 1,469 93 88
Canada6 1,373 97 19691 19,738 94 91
China 119 100 1,774 1775 99 96
England 83 52 890 929 91 47
France 103 93 1768 1,787 97 90
Hungary 144 100 1,632 1623 93 93
Ireland 110 96 1654 1657 94 90
Israel 110 98 1,583 1,584 95 93
Italy, Emilia-Romagna 90 82 1478 1,485 95 78
Jordan 106 85 1,580 1,588 99 84
Korea 110 100 1 637 1,635 99 99
Mozambique 13 100 1 174 --- 66 66
Portugal 89 82 1,510 1520 94 77
Scotland 92 82 1,564 1,584 90 74
Slovenia 114 100 1*596 1 598 95 95
Soviet Union 138 97 1816 1839 95 86
Spain 109 93 1,624 1609 96 89
Switzerland 397 82 3644 3 653 98 80
Taiwan 108 100 1780 1786 98 98
United States 96 77 1407 1404 92 71

*Pupil and Overall Response Rates represent figures for the mathematics sample With the 
exception of a few small differences (one to two percent) these rates are identical to die figures 
for pupils who were assessed m science
bMany more schools and pupils are included in the assessment in Canada than in any other 
population Nine Canadian provinces are included separately m the mathematics assessment at 
Age 13



EDUCATIONAL PROGRESS IN IRELAND: MATHS AND SCIENCE 121

TABLE A-4

NUMBER OF SCHOOLS AND PUPILS ASSESSED AND RESPONSE RATES (AGE 9)

Number
Weighted

School
of Schools Response
Assessed Rate

Canadab 797 97
England 89 56
Hungary 144 100
Ireland 126 94
Israel 116 100
Italy, Emilia-Romagna 70 65
Korea 114 100
Portugal 128 89
Scotland 90 62
Slovenia 113 100
Soviet Union 139 98
Spain 110 89
Taiwan 110 100
United States 105 80

Number Number % Combined
of Pupils of Pupils Pupil Overall %
Assessed in Assessed Response Response

[hematics in Science Rate* Rate1

9,365 9,362 95 92
1,071 1,086 94 53
1,632 1,607 94 94
1,261 1,282 97 91
1,612 1,627 96 96
1,142 1,157 94 61
1,630 1,638 98 98
1,419 1,439 97 86
1,151 1,154 93 58
1,609 1,593 94 94
1,842 1,853 92 84
1,624 1,620 95 85
1,814 1,799 99 99
1,489 1,464 93 74

* Pupil and Overall Response Rates represent figures for the mathematics sample. With the 
exception of a few small differences (one percent), these rates are identical to the figures for 
pupils who were assessed in science.

b Many more schools and pupils are included in the assessment in Canada than in any other 
population. Four Canadian provinces are included separately in the mathematics assessment at 
Age 9.



Appendix B: Achievement Scores and Framework 
for Assessments In Mathematics And Science

TABLE B-l

AVERAGE PERCENTAGES CORRECT AND STANDARD ERRORS 
ON MATHEMATIC TEST (AGE 13)

Total Male Female

IAEP Average 583(09)

Brazil Fortaleza 324(06) 35 2(09) 305(06)
Brazil Sao Paulo 370(08) 379(09) 362(0  9)
Canada 620(06) 63 0(07) 609(06)
China 80 2 (1 0) 81 7 (1 0) 78 5(1 1)
England 606(2.2) 608(3 0) 604(2.2)
France 642(08) 655(09) 628(09)
Hungary 684(08) 685  (10) 68 3 (09)
Ireland 605(09) 626(12) 584(1 1)
Israel 631(08) 644(09) 618(1 1)
Italy, Emilia-Romagna 640(09) 65 8 (1 I) 621(09)
Jordan 404(10) 41 4 (1 2) 39 1 (1 9)
Korea 73 4(06) 744(09) 722(10)
Mozambique 28 3(03) 28 8 (0 5) 27 8(0 3)
Portugal 48 3 (0 8) 48 9 (13) 479(0  9)
Scotland 60 6(09) 604(1 0) 608(1 1)
Slovema 57 1 (08) 581(08) 56 1 (1 0)
Soviet Union 702(10) 700(1 3) 70 3 (09)
Spam 55 4(0  8) 57 1 (1 1) 538(0  8)
Switzerland 70 8 (1 3) 72 8 (1 5) 68 7(1 1)
Taiwan 72 7 (0 7) 731(09) 724(0  9)
United States 55 3 (1 0) 55 8(1 1) 548(1 3)
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MICHAEL O MARTIN BRENDAN L HICKEY, DAMIAN P MURCHAN

TABLE B-3

AVERAGE PERCENTAGES CORRECT AND STANDARD ERRORS 
ON MATHEMATICS TEST (AGE 9)

Total Male Female

IARP Average 63 3 (09)

Canada 599(05) 599(07) 600 (06 )
England 59.5 (1 9) 585(15) 603 (29 )
Hungary 68 2(0 6) 682(08) 68 2 (0 8)
Ireland 600(0  8) 59 9(09) 601(11)
Israel 644(07) 66 0(08) 62 7(09)
Italy, Emilia-Romagna 67 8(09) 69 5 (1 0) 65 9(1 1)
Korea 74 8(06) 77 2(07) 724 (0  8)
Portugal 555(09) 56 8 (1 1) 54 2(1 1)
Scotland 65 7 (09) 65 8 (1 1) 65 6(1 1)
Slovenia 55 8(06) 55 8(07) 55 9 (07)
Soviet Union 65 9 (1 3) 664(12) 65 4 (1 4)
Spain / 61 9 (1 0) 61 9 (1 3) 61 8(1 1)
Taiwan 68 1 (0 8) 684(08) 67 8(09)
United States 584(10) 587(1 1) 58 0 (1 2)
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MICHAEL O MARTIN, BRENDAN L HICKEY DAMIAN P MURCHAN

TABLE B-5

AVERAGE PERCENTAGES CORRECT AND STANDARD ERRORS 
ON SCIENCE TEST (AGE 13)

Total Male Female

IAEP Average 669(05)
t

Brazil Fortaleza 464(06) 491(07) 443(0  8)
Brazil, Sao Paulo 527(06) 563(08) 49 6(07)
Canaria 688(04) 70 5 (0.5) 671(04)
China 67 2(1 1) 69 4 (1-2) 648(1 1)
England 687(12) 703(16) 67 1 (1 8)
France 686(06) 707(0  7) 665(07)
Hungary 73 4(05) 756(06) 714(07)
Ireland 63 3(06) 661(09) 608(08)
Israel 697(07) 716 (0 8) 680(08)
Italy, Emilia Romagna 69 9(07) 122  (0 8) 67 6(0  8)
Jordan 566(07) 57 1 (0 8) 55 9(1 3)
Korea 77 5(05) 796(06) 75 0 (07)
Portugal 626(08) 650(10) 603(0  8)
Scotland 679(06) 696(07) 663(09)
Slovenia 70 3(05) 72.5 (07) 68 2 (06)
Soviet Union 71 3 (1 0) 729(1 1) 696(10)
Spam 67 5(06) 692(0  8) 660(07)
Switzerland 737(09) 764(1 1) 709(0  8)
Taiwan 756(04) 76 3 (0 6) 749(0  6)
United States 670(10) 694(1 2) 645(09)
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MICHAEL O MARTIN, BRENDAN L. HICKEY DAMIAN P MURCHAN

TABLE B 7

AVERAGE PERCENTAGES CORRECT AND STANDARD ERRORS 
ON SCIENCE TEST (AGE 9)

Total Male Female

IAEP Average 621 (05)

PanaHa 62 8(04) 636(04) 62 0(05)
England 629(09) 63 8 (1 3) 62.0 (1.2)
Hungary 62.5 (05) 63 4(06) 616 (06 )
Ireland 565(07) 58.2 (1 0) 54 8(09)
Israel 61 2(07) 630(0 9) 594 (07 )
Italy Emilia-Romagna 669(09) 67 9 (1 0) 65 8 (1 0)
Korea 67 9 (05) 704(07) 65 1 (05)
Portugal 54 8(07) 56 3(09) 53 3 (09)
Scotland 622(07) 619(07) 625 (1 0)
Slovenia 57 7 (05) 583(06) 57 0 (06)
Soviet Union 61 5 (1.2) 627(14) 604(1 2)
Spam 617(07) 63 4(09) 59 7 (07)
Taiwan 667(05) 68 5(06) 646(07)
United States 647(09) 655 (1 1) 63 8 (0 8)



TABLE B-8

TOPIC AND PROCESS AVERAGE PERCENTAGES CORRECT AND STANDARD ERRORS ON SCIENCE TEST (AGE 9)

Life Physical
Earth and 

Space Nature of Knows Uses Integrates
Sciences Sciences Sciences Science Science Science Science

IAEP Average 63.3 (0.6) 58.6 (0.5) 64.1 (0.7) 63.9 (0.4) 63.9 (0.6) 62.7 (0.5) 56.9 (0.7)

Canada 63.3 (0.4) 57.7 (0.4) 66.8 (0.4) 67.3 (0.5) 63.4 (0.4) 65.3 (0.4) 56.4 (0.4)
England 62.4 (0.9) 60.1 (0.9) 66.3(1.1) 66.0(1.1) 64.5(1.0) 63.6 (0.9) 58.2(1.0)
Hungary 64.7 (0.6) 56.3 (0.6) 68.2 (0.5) 62.0 (0.6) 66.1 (0.5) 61.1 (0.5) 57.4 (0.7)
Ireland 54.7 (0.8) 53.8 (0.7) 62.9 (0.8) 59.5 (0.8) 57.2 (0.8) 57.4 (0.7) 53.0 (0.8)
Israel 61.4 (0.8) 59.8 (0.6) 60.6 (0.7) 64.1 (0.9) 61.0(0.8) 63.0 (0.6) 57.7 (0.8)
Italy, Emilia-Romagna 71.3 (0.9) 61.0 (0.9) 66.8 (0.9) 66.9(1.1) 71.6 (0.9) 66.1 (0.9) 58.2(1.1)
Korea 69.1 (0.5) 68.2 (0.5) 62.4 (0.6) 70.7 (0.6) 67.3 (0.5) 70.1 (0.5) 64.5 (0.5)
Portugal 58.1 (0.8) 50.0 (0.6) 57.3 (0.9) 52.4(1.1) 58.4 (0.9) 54.1 (0.7) 48.5 (0.8)
Scotland 61.3 (0.7) 59.1 (0.8) 65.1 (0.7) 67.7 (1.0) 62.5 (0.6) 62.7 (0.7) 60.4 (0.8)
Slovenia 59.4 (0.5) 56.6 (0.5) 58.3 (0.7) 54.1 (0.6) 60.3 (0.5) 57.0 (0.5) 52.9(0.7)
Soviet Union 63.8(1.4) 58.1 (0.9) 63.1 (1.4) 60.2(1.4) 63.9(1.4) 62.3(1.1) 54.7(1.4)
Spain 65.7 (0.7) 54.1 (0.7) 62.7 (0.7) 65.1 (1.0) 66.7 (0.7) 60.3 (0.7) 53.8 (0.8)
Taiwan 65.3 (0.6) 68.1 (0.5) 66.6 (0.7) 67.4 (0.6) 65.3 (0.6) 69.5 (0.6) 63.6(0.6)
United States 65.2 (0.9) 57.5 (0.8) 70.6(1.1) 70.7(1.0) 67.0(1.0) 65.5 (0.9) 57.9 (0.8)
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TABLE B-9

FRAMEWORK FOR ACHIEVEMENT ASSESSMENT IN MATHEMATICS 
NUMBER AND PERCENTAGE OF ITEMS ON TEST (AGE 13)

CONTENT
Data

Numbers
and

Operations
Measure­

ment Geometry

Analysis 
Statistics & 
Probability

Algebra
and

Functions Total (%)

SKILL
Conceptual
Understanding 12 3 5 3 2 2 5(33)
Procedural
Knowledge 8 3 3 5 7 2 6(35)

Problem
Solving 7 7 3 1 6 2 4(32)

Total (%) 27(3 6 ) 13(17) 11 0 5 ) 9 (1 2 ) 15(20) 75 (100)

TABLE B-10

FRAMEWORK FOR ACHIEVEMENT ASSESSMENT IN MATHEMATICS 
NUMBER AND PERCENTAGE OF ITEMS ON TEST (AGE 9)

CONTENT
Data/

Numbers
and

Operations
Measure­

ment Geometry

Analysis 
Statistics & 
Probability

Algebra
and

Functions Total (%)

SKILL
Conceptual
Understanding 10 4 5 3 2 24(39)
Procedural
Knowledge 15 4 0 3 0 22(36)
Problem
Solving 7 1 1 2 4 15(25)

Total (%) 32(52) 9 (1 5 ) 6 (1 0 ) 8 (13 ) 6 (10 ) 61 (100)
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TABLE B-ll

FRAMEWORK FOR ACHIEVEMENT ASSESSMENT IN SCIENCE: 
NUMBER AND PERCENTAGE OF ITEMS ON TEST (AGE 13)

CONTENT
Earth and

Life Physical Space Nature of

SKILL
Sciences Sciences Sciences Science

Knows Science 10 4 1 0
Uses Science 6 13 8 4
Integrates Science 3 8 0 7

Total (% ) 19(30) 25(39) 9(14) 11(17)

TABLE B-12

FRAMEWORK FOR ACHIEVEMENT ASSESSMENT IN SCIENCE: 
NUMBER AND PERCENTAGE OF ITEMS ON TEST (AGE 9)

CONTENT
Earth and

Life Physical Space Nature of

SKILL
Sciences Sciences Sciences Science

Knows Science 17 1 5 1
Uses Science 3 12 4 4
Integrates Science 3 4 1 3

Total (%) 23(40) 17 (29) 10(17) 8(14)

Total (%)

15(23) 
31 (48) 
18 (29)

64(100)

Total (%)

24(41)
23(40)
11(19)

58 (100)



Appendix C: Contextual and Background Variables
TABLE C-l 

TIME SPENT IN SCHOOL (AGE 13)

Average Percent­ Average Percent­
Average Average Average Hours age Hours age
Number Minutes Hours Maths Instruct­ Science Instruct­

of Instruct­ Instruct­ Instruct­ ional Instruct­ ional
Days ion Per ion Per ion Per Time on ion Per Tune on

/ Per Year Day Year Year Maths Year Science

Brazil Fortaleza 183 223 680 140 21 76 11
Brazil Sao Paulo 181 271 817 136 17 107 13
Canada 188 304 953 141 15 98 10
China 251 305 1276 257 20 277 22
England 192 300 960 122 13 124 13
France 174 370 1,073 133 12 101 9
Hungary 177 223 658 110 17 122 19
Ireland 173 323 931 109 12 92 10
Israel 215 278 996 147 15 130 13
Italy, Emilia Romagna 204 * 289 983 149 15 94 10
Jordan 191 260 828 115 14 115 14
Korea 222 264 977 132 14 107 11
Mozambique 193 272 875 140 16 - -

Portugal 172 334 957 119 12 90 9
Scotland 191 324 1031 134 13 114 11
Slovenia 190 248 785 119 15 179 23
Soviet Union 198 243 802 170 21 255 32
Spain 188 285 893 147 16 118 13
Switzerland 207 305 1,052 173 16 105 10
Taiwan 222 318 1,177 151 13 181 15
United States 178 338 1003 135 13 138 14

Note -  Mozambique did not participate in the science assessment

132
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TABLE C-2 

TIME SPENT IN SCHOOL3 (AGE 9)

Number of Days 
Instruction Per Year

Number of Hours 
Instruction Per Day

panaria
England
Hungary
Ireland
Israel
Italy, Emilia- 

Romagna 
Korea 
Portugal 
Scotland 
Slovenia 
Soviet Union 
Spain 
Taiwan 
United States

176 - 200

100
97
72

100
10

53
0
4

94
96
16
37

3
75

More
than
200

0
0
1
0

90

47
98
0
4
0

41
23
89
2

4 -5

85
86 
6

87
39

8
5

93
90
5
3

81
55
20

More
than
5

11
11
1

10
3

10
1
5
8
0
1

16
7

76

Hours Per 
Week Maths

More
than
5

32
61
1

42
7

95
0

83
72

5
0

55
0

40

Hours Per 
Week Science

Less
than
1 1V4-2V*

21
5
2

48
2

3
0
0

46
1

13
0
0
3

64
57
92
47
95

72
9

16
37
71
87
Z5
2

52

a Entries in each cell are the percentages of pupils receiving instruction for the specified duration.
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TABLE C-3 

SCHOOL AND CLASS SIZE (AGE 13)

Percentage of Percentage of Percentage of
Pupils m Schools Pupils in Schools Pupils in Classes

Enrolling Enrolling Containing Average
500 - 750 More Than More Than Class
Pupils 750 Pupils 25 Pupils Size

Brazil, Fortaleza 6 90 82 32
Brazil, Sao Paulo 4 94 93 38
PunflHfl 24 30 66 25
China 17 67 99 48
England 22 51 41 22
France 39 24 60 25
Hungary 34 23 57 27
Ireland 36 21 74 27
Israel 32 43 85 32
Italy .Emilia-Romagna 5 0 4 21
Jordan 19 43 68 27
Korea 8 79 100 49
Mozambique 3 95 100 51
Portugal 14 79 68 25
Scotland 30 58 45 24
Slovenia 32 41 60 25
Soviet Union 12 67 80 22
Spain 33 31 75 29
Switzerland 28 10 1 18
Taiwan 1 96 100 44
United States 32 44 40 23

\
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TABLE C-4 

SCHOOL AND CLASS SIZE (AGE 9)

Percentage of Percentage of
Pupils in Percentage of Pupils in 
Schools Pupils in Schools

Enrolling Schools Enrolling
Fewer Than Enrollling More Than 
251 Pupils 251 - 500 Pupils 500 Pupils

Canada 18 55 28
England 39 53 8
Hungary 14 29 57
Ireland 46 32 22
Israel 10 34 56
Italy, Emilia-Romagna 4 29 67
Korea 6 7 86
Portugal 64 23 13
Scotland 39 49 12
Slovenia 7 23 69
Soviet Union 9 12 79
Spain 6 23 71
Taiwan 3 10 87
United States 12 32 56

Percentage of 
Pupils in 

Classes With 
More Than 35 

Pupils

1
3
7

24
27
6

89
8 
1 
1 
2

15
89
0
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TABLE C-5

PROBLEMS IN SCHOOL PERCENTAGES OF 13-YEAR OLDS ENROLLED IN SCHOOLS 
WITH MODERATE OR SERIOUS PROBLEMS REGARDING

Overcrowd 
mg in

Shortage of 
Educational 
Materials 

and Pupil
Lack of 
Pupil

Vandalism 
of School

Classrooms Equipment Absenteeism Discipline Property

Brazil Fortaleza 26 57 27 41 48
Brazil, Sao Paulo 25 65 40 51 59
Canada 37 20 14 11 5
China 42 33 4 14 17
England 32 30 11 14 10
France 55 18 12 25 19
Hungary 40 32 15 32 39
Ireland 40 48 32 13 12
Israel 72 23 9 19 27
Italy, Emilia-Romagna 12 35 8 24 26
Jordan 71 37 21 15 25
Korea 50 49 12 46 17
Mozambique 67 98 57 57 94
Portugal 64 76 35 25 22
Scotland 13 21 24 13 13
Slovenia 68 56 11 31 38
Soviet Umon 85 75 29 25 24
Spain 49 41 19 32 18
Switzerland 35 7 4 20 20
Taiwan 37 23 4 9 23
United States 36 10 37 32 25
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TABLE C-6

PROBLEMS IN SCHOOL. PERCENTAGES OF 9-YEAR OLDS ENROLLED IN SCHOOLS 
WITH MODERATE OR SERIOUS PROBLEMS REGARDING:

Shortage of 
Educational

Overcrowd­ Materials Lack of Vandalism
ing in and Pupil Pupil of School

Classrooms Equipment Absenteeism Discipline Property

Canada 36 22 6 8 5
England 57 37 7 10 14
Hungary 40 32 16 32 39
Ireland 64 46 6 12 12
Israel 63 24 3 20 12
Italy, Emilia-Romagna 24 70 12 15 31
Korea 69 42 8 52 12
Portugal 24 65 12 16 22
Scotland 42 37 2 11 14
Slovenia 62 49 12 32 31
Soviet Union 80 77 22 19 22
Spain 41 39 13 32 19 .
Taiwan 37 27 0 2 9
United States 28 16 20 10 5
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TABLE C-7

AGE 13 THE TEACHING OF MATHEMATICS PERCENTAGES OF PUPILS

Who
Who Ever Never Use Tested in

Streamed Taught
Who Ever 

Use

Use 
Computer 
for School

Mathe­
matics

Objects/

Mathe­
matics At 

Least
by Maths by Maths Calculator or Materials Once Per
Ability Specialists in School Homework in Class Week

Brazil Fortaleza 28 85 4 3 45 56
Brazil Sao Paulo 14 99 2 4 56 45
Canada 14 43 75 42 60 53
China 4 94 7 6 48 63
England 92 99 90 44 37 28
France 19 94 94 57 36 64
Hungary 0 56 71 31 9 17
Ireland 72 65 25 -  13 69 19
Israel 77 92 49 59 63 36
Italy,

Emilia Romagna 19 15 64 40 39 19
Jordan 8 99 5 5 37 68
Korea 0 96 4 10 64 28
Mozambique 22 100 5 13 18 94
Portugal 5 99 19 7 61 21
Scotland 18 100 82 38 32 17
Slovenia 2 100 46 61 15 28
Soviet Union 29 97 19 6 45 52
Spain 2 87 45 12 30 31
Switzerland 14 32 51 25 30 40
Taiwan 66 99 62 6 37 87
United States 64 96 54 37 51 68
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TABLE C-8

AGE 9: THE TEACHING OF MATHEMATICS. PERCENTAGES OF PUPILS:

In Schools
Grouped By In Schools Where At Least Who Work

Ability Within Where 1 Computer With Maths
Maths Calculators Are Available For Tools Often
Classes Not Permitted Use By Pupils In Class

Canada 34 12 98 13
England 53 2 100 18
Hungary 44 23 53 20
Ireland 59 47 57 14
Israel 29 5 88 21
Italy, Emilia-Romagna 23 25 54 18
Korea 41 55 100 11
Portugal 49 29 11 17
Scotland 90 0 97 13
Slovenia 48 23 57 20
Soviet Union 45 11 9 21
Spain 13 40 25 23
Taiwan 6 32 25 30 •
United States 34 5 96 19
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TABLE C-9

AGE 13 THE TEACHING OF SCIENCE PERCENTAGES OF PUPILS/

In School
With One or Who Never

More Who Never Watch a
Streamed ' Taught Specialized Conduct Science

by Science by Science Science Experiments Film/Video
Ability Specialists Laboratories m School in School

Brazil Fortaleza 27 82 14 44 36
Brazil Sao Paulo 11 99 15 35 40
Canada 7 48 38 13 27
China 2 80 63 29 27
England 49 100 79 2 16
France 10 93 78 20 27
Hungary 0 66 40 31 31
Ireland 34 99 61 27 67
Israel 18 93 54 35 32
Italy Emilia-Romagna 15 8 21 59 27
Jordan 11 94 19 26 35
Korea 1 96 41 35 66
Portugal 5 96 88 48 44
Scotland 2 95 95 3 12
Slovenia 0 95 44 22 34
Soviet Union 21 95 97 13 25
Spam 0 71 34 51 39
Switzerland 15 35 54 36 18
Taiwan 60 100 94 25 43
United States 27 92 54 25 12
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TABLE C-10

AGE 9: THE TEACHING OF SCIENCE. PERCENTAGES OF PUPILS:

Who Never Read 
Books About Science 
and Nature in School

Who Never Watch 
Their Teacher Do 

Science Experiments

Who Never Do 
Science Experiments 

in School

Canada 13 27 27
England 14 15 11
Hungary 9 5 40
Ireland 16 41 50
Israel 14 14 14
Italy, Emilia-Romagna 9 8 50
Korea 12 8 19
Portugal 9 15 22
Scotland 16 25 28
Slovenia 3 13 21
Soviet Union 9 18 44
Spain 6 37 40
Taiwan 3 4 10
United States 9 22 22
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TABLE C-11

AGES 13 AND 9 HOMEWORK PERCENTAGES OF PUPILS 
WHO SPEND SPECIFIED TIME COMPLETING HOMEWORK

Age 13 Age 9

4 Hours or 4 Hours or 2 Hours or 2 Hours or
2 Hours or More More 2 Hours or More More
More All Maths Science More All Maths Science

Homework Homework Homework Homework Homework Homework
Each Day® Each Each Each Day* Each Each

Week Week Week Week

Brazil Fortaleza 49 18 8 _ _ _

Brazil Sao Paulo 47 16 8 - - -

panada 27 15 4 13 29 20
China 40 37 16 - - -

England 30 6 2 10 17 13
France 55 17 1 - - -

Hungary 60 11 13 27 50 38
Ireland 65 17 5 17 37 18
Israel 50 17 4 36 45 30
Italy,
Emilia Romagna 79 27 2 22 38 29

Jordan 55 14 12 - - -

Korea 40 33 9 21 49 31
Mozambique 42 11 - - -

Portugal 30 9 6 21 41 37
Scotland 15 4 2 5 16 8
Slovenia 28 15 7 15 40 32
Soviet Umon 52 33 59 29 48 25
Spam 63 22 12 29 54 49
Switzerland 21 15 1 - - -

Taiwan 43 24 10 30 50 41
United States 30 15 7 20 34 22

* Average of responses to the homework question from the mathematics and science samples 
le  (Maths + Science)+2

— Did not participate in the survey of this population or subject
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TABLE C-12

AGE 13: HOME ENVIRONMENT OF THE PUPILS. PERCENTAGES OF PUPILS WHO:

Have 4 or
Are From 

Homes With Read For
Watch TV 
for 5 Hours

Never 
Watch TV 
Programme 

About
More Fewer Than Fun Almost or More Science at

Siblings1 25 Books1 Every Day1 Each Day1 Home

Brazil, Fortaleza 33 47 41 21 27
Brazil, Sao Paulo 16 46 32 19 29
Canada 8 14 37 15 40
China 12 28 28 5 14
England 9 15 39 19 40
France 11 25 40 5 28
Hungary 3 10 44 15 4
Ireland 35 24 41 9 47
Israel 19 10 40 20 19
Italy,
Emilia-Romagna 2 23 46 6 18

Jordan 88 50 23 9 10
Korea 20 25 11 11 36
Mozambique 64 55 41 20 _
Portugal 8 32 46 11 21
Scotland 9 25 38 24 48
Slovenia 3 18 43 5 15
Soviet Union 12 12 48 18 33
Spain 11 20 35 11 25
Switzerland 4 16 50 7 27
Taiwan 12 35 18 9 32
United States 17 18 29 21 40

1 Figures obtained by averaging the percentages separately provided by the mathematics and 
science samples of pupils.

— Mozambique did not participate in the science survey.
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TABLE C 13

AGE 13 ATTITUDES IN THE HOMES PERCENTAGES OF PUPILS

Who Talk
Whose With

Who Have
Parents
Want

Who
Receive Who Have

Someone 
at Home

Who
Receive

Positive Pupil To Help With Positive About Help With
Attitudes Do Well Maths Attitudes Science Science
to Maths in Maths Homework to Science Gass Homework

Brazil Fortaleza 86 89 46 74 68 39
Brazil, Sao Paulo 83 82 48 69 65 39
Canada 94 96 69 62 47 47
China 79 81 37 74 80 40
England 91 94 65 66 61 60
France 81 86 53 55 62 44
Hungary 85 93 80 69 75 61
Ireland 88 94 61 57 59 44
Israel 90 97 53 62 56 31
Italy
Emilia Romagna 86 91 34 73 67 14

Jordan 77 91 43 82 79 40
Korea 71 92 53 27 53 44
Mozambique 88 85 65 - - -
Portugal 84 79 27 71 63 37
Scotland 91 95 65 66 60 47
Slovenia 83 87 62 78 84 59
Soviet Union 76 84 32 66 67 26
Spain 89 90 58 78 72 61
Switzerland 85 85 42 59 54 26
Taiwan 79 90 51 51 59 45
United States 90 96 74 57 50 53

-  Mozambique did not participate in the science survey
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TABLE C-14

AGE 9: HOME ENVIRONMENT OF PUPILS. PERCENTAGES OF PUPILS WHO:

Are From Watch TV for
Homes With Read for Fun 5 Hours or

Have 4 or Fewer Than 25 Almost Every More Each
More Siblings* Books* Day* Day*

Canada 7 20 48 22
England 10 22 50 23
Hungary 3 16 51 16
Ireland 30 27 48 23
Israel 16 15 56 24
Italy, Emilia-Romagna 2 35 51 9
Korea 19 31 25 10
Portugal 9 48 61 19
Scotland 6 23 45 24
Slovenia 3 26 62 9
Soviet Union 22 13 64 18
Spain 11 27 55 19
Taiwan 12 50 31 10
United States 16 23 46 26

* Figures obtained by averaging the percentages separately provided by the mathematics and 
science samples of pupils.
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TABLE C-15

AGE 9 ATTITUDES IN THE HOMES PERCENTAGES OF PUPILS WHO BELIEVE THAT

I Am Good at 
Maths

My Parents 
Want Me To 
Do Well in 

Maths

My Parents Are 
I Am Good at Interested In

Science Science

Canada 69
England 49
Hungary 40
Ireland 63
Israel 65
Italy Emilia Romagna 59
Korea 38
Portugal 49
Scotland 55
Slovenia 67
Soviet Umon 57
Spam 68
Taiwan 39
United States 71

89 60 47
88 45 47
88 46 62
86 39 43
91 64 43
91 63 74
86 42 42
85 51 54
87 41 46
85 63 65
75 58 34
92 67 68
90 30 37
89 61 42




