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Foreword 

The purpose of this report is to provide users of the data 
derived from this study with a summary of the survey procedures 
used by the countries participating in this study. The 
information about sampling procedures, population definitions, 
and response rates were prepared by each of the national ce11ters 
which participated in the Second IEA International Mathematics 
study. Each of the research centets submitted statements of the 
sampling procedures to the International Coordinator, Mr. Robert 
Garden at the New Zealand Department of Education, who prepared 
this report at the request of the U.S. Department of Education's 
Center for Education Statistics. The research center in each 
country was responsible for the proper implementation of the 
sampling procedures described in the report attached as 
Apprndix II. 

The U.S. sample was designed and implemented by a designated 
u.s. national center located at the University of Illinois. 
Participation of school districts and schools in this study was 
strongly affected by the length of the survey instrument which 
demanded several hours of student and teacher participation. The 
Center for Education Statistics wishes to thank each national 
center for its cooperation and participation in the study. 
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.1. 

SECOND IF.A MATHEMATICS STUDY 

SAMPLING REPORT 

INTRODUCTION 

1.1 Purpose of the Report 

In this comparative study of secondary school mathematics 
education, data was collected for variables at system, 
school, teacher, classroom and student levels. It is 
essential that the statistics obtained from measures used 
to quantify these variables be able to be evaluated for 
the degree of accuracy with which they estimate within 
country parameters and for the extent to which they are 
comparable between countries. This report summarizes the 
known characteristics of the samples in participating 
countries and is thus concerned with sample comparability. 
In making cross-national comparisons between statistics 
for some Study variables it should be remembered that 
structural features of education systems, curricular 
differences and cultural differencer must also be considered. 

1.2 Internation~l Population Definitions 

Two populations were specified by the IEA International 
Mathematics Committee. These were selected because of 
intrinsic interest in mathematics education at these 
levels and also in order to allow comparisons to be made 
with results of the First IEA Mathematics Survey (Husen, 
1967). Population A, the younger population, is at a.n . 
age when all students are still in school in most of the 
participating countries and Population Bis the group of 
students studying the highest level of mathematics taught 
in the school system of each country. The formal 
definitions are as follows: 

Population A: All students in the grade (year level) 
where the majority has attained the age of 13.00 to 
13.11 years by the middle of the school year. 

Note: National Centers were advised that in the event 
of the 13-year old population being split 
equally over two grades in any country, then 
the grade for which the cognitive mathematics 
tests were most appropriate to the curriculum 
should be chosen 

Population B: All students who are in the normally 
accepted terminal grade of the secondary education 
system and who are studying mathematics as a substantial 
part (approximately five hours per week) of their 
academic p~ogram. 

Note: In th~ event students in the target population 
in most ~ountries study mathematics for somewhat 
less than 5 hours ?*r week. 
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Some National Centers found it necessary or desirable 
to depart from the intention of these definitions in 
defining the populations at national level. For 
Population A, Nigeria and Swaziland students ·studying 
at an appropriate curriculum level have a mean age 
considerably greater than 13.00 to 13.11 years. On 
the other hand, students in Hong Rong and Ontario are, 
on average, about one year younger. 

At Population B level, Ontario and Scotland have two 
grade lev~ls which can be regarded as "the normally
accepted terminal grade." Ontario designated one of 
these (grade 13) as containing the target population
but Scotland's Population B sample contains students 
fran SS and S6 (grades 11 and 12). The Hungary sample
contains a substantial proportion of students who, 
although studying mathematics for "approximately 5 hours 
per week", are taking courses which are not pre-unlversity 
type mathematics. These discrepancies will be noted under 
the separate ·country sections of the repoxt. 

1.3 Cross-sectional and Longitudinal Comp0nents of the Study 

The full mathematics Study at Population A level was 
envisaged as a !ongitudinal study with pre-testing 
early in the school year and post-testing late in the 
same school year. The focus of interest was on the 
teaching and learning of mathematics at •he classroom 
level. 

The recommended sampling design was thus: 

i) Stratification based, where possible, on 
groupings seen by each National Center as 
having some significance for education in 
their country. 

ii) Random selection of schools with probability
proportional to size of the target group 
within each school. 

iii) Random selection of two cl£sses within each 
school at the target grade lev,'l. 

The alternative strategies used by various countries are 
described below under the separate country sections of 
the report. 

Some National Centers judged that the full study would 
make more demands on teachers and resources than could 
be easily justified in their countries and others had 
as their main inter~st either a comparison with First 
IEA Mathematics Survey results or an assessment of the 
extent to whi~h mathematics objectives were currently
being met. These countries chose to administer a cross­
sectional study based on the post-test and background
instruments. 

10 



•3. 

Countries/systems which took part in the two components 
of the study are: 

Longitudinal S~ Cross-sectional Study 

Belgium (Flemish) Belgium !French) 
British Columbia England and Wales 
France Finland 
Japan Hungary 
New Zealand Hong Kong 
Ontario Israel 
Thailand Luxembourg 
USA The Netherlands 

Nigeria 
Scotland 
Swaziland 
Sweden 

At Population B level a longitudinal study was not seen 
as feasible fox most countries and was designated a 
national option. Countries participating at this level 
were: 

Belgium (Flemish) 
Belgium (French) 
British Columbia 
England and Wales 
Finland 
Hungary 
nong Kong 
Israel 
Japan 
New Zealand 
Ontario 
Scotland 
Sweden 
Thailand 
USA 

In addition USA and Ontario undertook longitudinal 
studies. 

Note: i) School questionnaires for both compo~ents 
were identical. 

TP.acher questionnaires for the cross­
sectional component were a subset of those 
used for the longitudinal component. 

Student questionnaires for both components 
were identical. 

Student cognitive mathematics tests contained 
157 items common to both components. Com­
parisons between countries are based on 
subtests drawn from these common items. 
Results for all 20 countries are thus 
included in the report of the cross­
sectional study. 

11 
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ii) In Swaziland a longitudinal study based on 
a reduced pre-test was carried out. Cross­
sectional results only have been included 
in the international reports. 

1.4 The International Sampling Committee 

The Sampling Committee fc- the Second IEA Mathematics 
Study had the following merru.ers: 

Dr Malcolm Rosier, Austra\ian Council for Educational 
Research, (Chai:anan) 

Dr John Keeves, Australian Council for Educutional 
Research 

Mr Ian Livingstone, New Zealand Council for Educational 
Research 

Mr Ken Ross, Australian Council for Educational Research 

Dr Rosier was appoint~d Sampling Referee for the Study. 

The Sampling Committee met at the Australian Council for 
Educational Research in Melbourne in February 1979 and 
prepared a sampling manual (IEA (MATHS-NZ)/A/122) which 
was based on th~ authors' experience in previous IEA 
studies. In addition, considerable weight was given to 
the published reports of Gilbert Peaker, who was sampling 
consultant for earlier IEA studi~s (Husen, 1967, Volum~ 1: 
Chapter 9 and Peaker, 1975) and to a monograph by Ross 
(19i3). The 68-page manual contained six sections: 

A. an introduction in which populations were 
defined and the airns of the study related to sampling 
designs; 

B. basic sampling theory with sampling decisions 
tables and examples in the~r use; 

C. factors t~ be considered in preparing a 
sampling design for the cross-sectional study and 
detailed procedures for each of several possible designs; 

D. additi~nal considerations and procedures 
needed for the longitudinal study; 

E. an action schedule related to sampling 
indicating steps which National Centers needed to take 
with an appropriate time scale; and 

F. questionnaires to be completed at National 
Centers which sought details about their population 
definitions, sample designs, marker variables, estimated 
sampling errors and schedules. 
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1.5 Further Guidance for National Centers 

Natioral renters forwarded details of their p%jposed 
sampling procedures to the Sampling Referee. 
Dr Rosier either approved the sampling plans or, in 
the case of many National Centers, sought further 
information or recommended modifications that were to 
be made before his approval could be given. 

During the phase of the Study when sampling was a major 
concern for National Centers, or when issues relating 
to samples arose, Or Rosier issued sampling memoranda 
to all National Centers. 

These had as subjects: 

October 1980 Surv/80.18 The necessity for full 
sampling information from 
countries with an explanation 
of the purposes for which each 
element of information is needed. 

General comments O> sampling 
designs. 

Summary of the current status 
of national center sampling 
plans. 

November 1980 Surv/80.35 Achieved samples ?n~ wei9hting 
procedures. 

May 1981 Surv/81.23 Problems associated ~ith 
sampling areas and jntact 
classes. 

February 1983 Surv/83.16 Comments on SIMS Sampling 
and Weighting. 

National Research Coordinators were also able to discuss 
their sampling plans and any problems they were 
encountering in pe•rson with Or Rosier at international 
meetings in Osnab1-uk and Bielefeld in January 1980 and 
with Mr G Pollock (Scottish Council for Research in 
Education) acting on behalf of the Sampling Committee 
at an international meeting held ~t Urbana in December 
1980. 

1.6 Recommended Sampling Procedures 

The Sampling Manual (IEA (Maths-NZVA/122) detailed a 
variety of procedures which could be followed at ea~h 
stage of sampling. The most common pattern followed 
by National Centers was: 

13 
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i) Stratification by geographical region, 
school type or some other variable(s) of 
interest in a particular country. 

ii) Systematic ordering of schools within strata 
followed by pseudo-random selection of schools 
by the random start-constant interval method. 

iii) Random selection of one or two intact classes 
within selected schools. 

iv) Replacement of refusing schools either from 
a parallel sample or by selecting the next 
on the list. 

Inteided sample size was determined by a priori 
cal~Jlation of the sample size required to meet specific 
confidence limits for statistics. The calculations were 
based on values of intraclass correlations from previous 
national studies, where these were known. 

In general, sampling and data collection were well 
executed by participating countries. Deviations from the 
above procedures are outlined in the separate country 
sampling descriptions in sections 2 and 3 of this report 
and where samples are such that there is reason to be 
cautious in interpreting statistics derived from them 
this is indicated. A conservative approach has been 
taken and, even for those countries in which less than 
very good 5amples and response rates have been obtained, 
enough is known about the achieved samples for informed 
interpretations within country, and comparison between 
countries, to be made. 

References 

Husen, Torstin (ed) International Study of Achievement in 
Mathematics; John Wiley and Sons; New York;
i967. 

Peaker, Gilbert F. An Em irical Stud of Education in Twent -One 
Countries: A Tee nica Report; John Wi ey 
and Sons; New York; 1975. 

Ross, Ken Searching for Uncertainty, A.C.E.R., 
Melbourne, 1979. 
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2 NATIONAL POPULATION DEFINITIONS AND SAMPLING PROCEDURES -
POfULATION A 

2.1 Belgium (Flemish) 

2.1. 1 Population Definition 

All students in the second year of the general 
secondary education, technical secondary 
education, and vocational secondary education 
programs in both Type I and Type II forms of 
school organizatibn. 

Note: Type I refers to schools in which a 
modernization of the organization and 
curriculum had occurred; Type II refers 
to schools still operating in a 
traditional mode. 

2. 1. 2 Excluded Population 

Students in special schools for the 
handicapped. Students in Provincial 
"General and Technical" and "General" 
schools (0.6% of the pop~lation). 

2. 1.3 Stratification 

Stratification variables wera initially: 

Stratum Number Description 

1 Organizing authority: Catholic 
General and technical (compre­
hensive) school, Type I 

2 Organizing authority: Catholic 
General school, Type II 

3 Organizing authority: Catholic 
Technical school, Type II 

4 Organizing authority: Catholic 
Vocational schools, Type I and II 

5 Organizing authority: State 
General and Technical (compre­
hensive)school, Type I 

6 Organizing authority: State 
General school, Type II 
No schools in this stratum 

15 
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Stratum Number Description 

7 Organizing authority: State 
Technical school, Type II 
No schools in this stratum 

8 Organizing authority: State 
Vocational schools, Type I 

9 Organizing authority: Provincial 
General and technical, Type I 
No sample schools 

10 Organizing authority: 
General, Type II 

Provincial 

No sample schools 

11 Organizing authority: 
Technical, Type II 

Provincial 

12 Organizing authority: Provincial 
vocational schools, Types I and II 

13 Organizing authority: Communal 
General and technical, Type I 

14 Organizing authority: Communal 
General, T:;pe I I 

15 Organizing authority: Communal. 
Technical, Type II 

16 Organizing authority: Communal 
Vocational, Type I and Type II 

These sixteen strata were collapsed to six at the 
International Center for two reasons. First, the 
National Center advised that during the course of 
the study the process of "modernization" which 
was occurring within the school system meant. that 
the balance between Type I and Type II schools 
changed rapidly and, second, some strata contained 
too few schools to allow reliable weighting. 

The new strata formed were as follows: 

Stratum 1 . 1 + 2 above 

.Stratum 2 . 3 + 4 above 

Stratum 3 .. 13 + 14 above 

Stratum 4 11 + 12 + 15 + 16 above 

.Stratum 5 . 5 above 

Stratum 6 8 above 

16 



Thus the strata for weighting consist of: 

Stratum Percent of 
Number ~ulation Description 

1 36.4 Catholic •General and Tech­
nical" and "General" schools 

2 34. 5 Cath\",lic "Technical" and 
"Vocational" schools 

3 2.9 Communal "General and 
Technical" and "General" 
schools 

4 5.2 Provincial and Communal 
"Technical" anJ "Vocational" 
schools 

5 15.5 State "General and Technical" 
schools 

6 5.6 State "Vocational" schools 

2.1.4 Selection of Sample 

Schools were orderrJ by (National Center) strata 
and by geographical criteria within strata. 

The random start-constant interval method was 
used to select schools with probability propor~ 
tional to size of target grade. 

One class was then randomly selected within 
school. 

2.2 Belgium (French) 

2.2.1 Population Definition 

All students in the second year of the "general, 
technical and vocational" program in both Type I 
and Type II forms of (school) organization. 

Note: Type I and Type II as for Belgium (Flemish) 

2.2.2 Excluded Population 

Students in special schools for the handicapped. 

17 
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2.2.3 Stratification 

Stratification variables were initially: 

Statum 
Number Description 

1 Organizing authority: Catholic 
Comprehensive academic school (general 
education) - non traditional 

2 Organizing authority: Catholic 
Comprehensive technical and vocational 
school - non traditional 

3 Organizing authority: Catholic 
Traditional academic scho~l 

4 Organizing aut11ority: Catholic 
Traditional technical and vocational 
education 

5 Organizing authority: Local authorities 
or boards 
Comprehensive academic sch~ol - non 
traditional 

6 Organizing authority: Local boards 
Comprehensive technical and vocational 
education - non traditional 

7 Organiz'"g authority: Local boards 
Traditional academic school 

8 Organizing authority: Local boards 
Traditional technical and vocational 
educ:ltion 

9 Organizing authority: State 
Comprehensive academic - non traditional 

10 Organizing authority: State 
Comprehensive technical and vocation~l -
non traditional 

These ten strata were collapsed to six at the 
International Center on the advice of the 
National Center because of the rapid change in 
the distribution cf students between Type I and 
Type II schools during the course of the study. 

18 
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The new strata formed were as follows: 

Stratum 1 1 + 3 above 

Stratum 2 2 + 4 above 

Stratum 3 5 + 7 above 

Stratum 4 6 + 8 above 

Stratum 5 9 above 

Stratum 6 10 above 

Thus the strata for weighting consist of 

Stratum Percent of 
Number Population Description 

1 40.0 Catholic general education 
(academic) schools 

2 8.8 Catholic technical and 
vocational schools 

3 13.0 Local board general academic 
schools 

4 10.2 Local board technical and 
vocational schools 

5 21.7 State general academic 
schools 

6 6.4 State technical and 
vocational schools 

2.2.4 Selection of Sample 

Schools were ordered by (National Center) strata 
and by geographical criteria within s·.:rata. The 
random start-constant interval method was used to 
select schools with probability proportional to 
size of the target grade. 

One class was then randomly selected within 
school. 

2.3 British Columbia 

2.3.1 Population Definition 

All students enrolled in regular grade 8 classes 
in September, 1980 in the British Columbia 
public school system. 
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2.3.2 Excluded Population 

i) Slower students requiring extensively 
modified programs to suit their needs 
(approximately 5% of age cohort). 

ii) Students enrolled in private schools 
(approximately 5% of age cohort). 

The total excluded population is thus of the 
order of 101 of the age ~ohort. 

2.3.3 Stratification 

Stratification by geographical zone. 

Stratum Percent of 
Number Po:eulation Descri;etion 

1 14.7 Zone 1 
" 

2 38.5 Zone 2 

3 10.5 Zone 3 

4 18.0 Zone 4 

5 6.7 Zone 5 

6 11.5 Zone 6 

2.3.4' Selection of Sample 

Samples were drawn independently from each stratum. 
For sample selection an additional stratification 
variable, school size, was used. 

In effect schools and classes were simultaneously 
selected with probability proportional to number 
of grade 8 classes. In all but a few schools the 
procedure resulted in one class per school being 
selected. 

Note: Schools agreeing to cooperate were 
informed that the desired procedure was 
to use the randomly selected classes but 
that if this was not feasible it would be 
left to the schools' judgment as to which 
classes were included. The number of 
schools that made their own selection of a 
class cannot be ascertained. 

20 
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2.4 England and Wales 

2.4.1 Population Defjnition 

All pupils in the third year of normal secondary 
schools (or their equivalent where a middle 
school operated) who were born between 
1 September 1966 and 31 August 1967. 

2.4.2 Excluded Population 

Pupils in special schools for the educationally 
subnormal or severely maladjusted, or in special 
units for similar pupils in normal schools. 

2.4.3 Stratification 

Four stratification variables were initially used: 

School type a) Comprehensive to age 16 

b) Comprehensive to age 18 

c) Other maintained 

d) Independent 

Region a) North 

b) Midlands 

c) South 

d) Wales 

Location a) Metropolitan 

b) Non-metropolitan 

School size a) up to 80 pupils 
by size of 
target group b) 81 - 160 pupils 

c) 161 - 240 pupils 

d) more than 240 pupils 

This gave 128 possible strata. Many cells were 
found to be empty or to include very few schools 
and for this and other reasons the strata were 
collapsed to 16. 
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Description 
Str.atum Percent of (Region x Size of Target group 
Number PoEulation x School Ty12e 

1 3.1 North, 1-160, Comprehensive to 16 
2 2.2 North, 1-160, Comprehensive to 18 
3 6.4 North, 161+, Compreher.sive to 16 
4 16.4 North, 161+, Comprehensive to 18 
5 2.3 North, al~. Other maintained 
6 3.1 Midlands, 1-160, Comprehensive to 16 
7 1. 6 Midlands, 1-160, Comprehensive to 18 
8 15.3 Midlands~ 161+, All comprehensive 
9 1.8 Midlands, al 1 , Other maintained 

10 2.1 South, 1-160, Compreher1sive to 16 
11 4.6 South, 1-160, Comprehensive to 18 
12 7.0 South, 161+, Comprehensive to 16 
13 19.6 South, 161+, Comprehensive to 18 
14 5.9 South, a11. Other maintained 
15 5.9 Wales, all, All maintained 
16 2.3 Al 1, a11. Independent 

2.4.4 Sampling Procedures 

A random sample of schools was draw?l for each 
stratum and then a random sample of students from 
the selected schools. The proportion of students 
sampled from each school was male inversely · 
proportional to the size of the target population 
in the school by selecting only those students born 
during a particular range of days in each month. 

Note: Classes were not the sampling unit in 
England and Wales. 

2.5 Finland 

2.5.1 Population Definition 

Pupils receiving standard mathematics instruction 
in the normal comprehensive school or corresponding 
schools at a grade-level where the majority of 
pupils are 13 years old (in the mddle of the 
school year). In Finland this age cohort is 
concentrated in grade 7 of tt,e comprehensive 
school. 
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Stratum 
(National) 

Center 

01 

02 

03 

04 

2.5.2 Excluded Population 

Schools in the province of Ahvinanmaa. 

Schools for the aurally, visually or motor 
handicapped. 

Schools in which the language of instruction is 
other than Swedish or Finnish. These schools 
represent approximately 11 of the population. 

2.5.3 Stratification 

The Finnish National Center stratified first by 
language of instuction (Finnish, Swedish). 
Finnish speaking schools were stratified by 
geographical region, 11 provinces, while S~edish 
sp-aaking schools constituted one stratum. The 
third stratification variable was school location 
(urban, rural). Thus there were 24 (national) 
strata. 

A complication due to the sampling procedure 
(q.v.) necessitated post hoc stratification by 
course type (long course, Short course and 
Heterogeneous course) at the International Center. 
This gave rise to a total of 53 strata. 

Stratum Percent of 
International Population 

Center 
(Weighting) OescriEtion 

01 3.2 Uusimaa, Urban, Short course 
25 11.0 Long course 
48 2.0 Heterogeneous course 

02 0.7 Uusimaa, Ru, !l, Short course 
26 2.6 Long course 

03 2.1 Turku & 
Pori, Urban, Short course 

27 6.4 Long course 

04 0.5 Turku & 
Pori, Rural, Short course 

2f; 2.1 Long course 
4$' 2.5 Heterogeneous course 

II 

05 1.3 Hame, Urban, Short course 
29 7.1 Long course 

II 

06 1.1 Hame, Rural, Short course 
30 3.9 Long course 

23 

05 

06 
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Stratum Stratum Percent of 
(National) Intemational Population

Center Cente!' 
fWeighting) Descri12tion 

07 07 1. 3 Kymi, Urban, Short course 
31 3.2 Long course 

08 08 0.5 Kymi, Rural Short course 
32 2.1 Long course 

09 09 0.2 Mikkeli, Urban, Short co~rse 
33 0.5 Long course 
50 1.3 Heterogeneous course 

10 10 0.6 Mikkel i, Rural, Short course 
34 0.2 Long course 

11 11 0.3 Vaasa, Urban, Short course 
35 0.3 Long course 
51 1.7 Heterogeneous course 

12 12 0.7 Vaasa, Rural, Short course 
36 3.5 Long course 

13 13 0.2 Keski-Suomi, Urban, Short course 
37 1. 7 Long course 

14 14 0.6 Keski-Suomi, Rural, Shc"'t course 
38 2.6 Long course 

15 15 0.3 Kuopi, Urban, Short course 
39 2.5 Long course 

16 16 0.2 Kuopi, Rural, Short course 
40 0.9 Long :curse 
52 1. 7 Heterogeneous course 

17 17 0.7 Pohjois-
Karjala, Urban, Short course 

41 1.0 Long course 

18 18 0.3 Phjois-
Karjala, Rural, Short course 

42 1. 6 Long course 

19 19 0.9 Oulu, Urban, Short course 
43 3.0 Long course 

20 20 1.0 Oulu, Rural, Short course 
44 5.1 Long course 

21 21 2.1 Lappi, Urban, Heterogeneous course 

22 22 0.4 Lappi, Rura1, Short course 
45 2.2 Long course 

24 
. ---~---~ -~·-· -
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Stratum Stratum Percent of 
(National) International Population 

Center Center Description(Weighting:) 

23 

24 

2.5.4 

2.6 France 

2. 6 .1 

2.6.2 

2.6.3 

23 0.4 Swedish 
Speaking, Urban, Short Course 

46 2.6 Long Course 
53 0.2 Heterogeneous C..:our~ 

24 0.5 Swedish 
Speaking, Rural, Short course 

47 1.6 Long course 

Sampling Procedures 

Schools were randomly selected with probability proportional 
to size of target grade using random start-const-arit interval. 

Two classes per school were randomly selected, one from the 
Short Course and one from the Long Course. F~om schools 
where no sets existed two (or sometimes more) heterogeneous 
classes were randomly selected. 

This procedure resulted in Short Course (low ability) classes 
being very 111uch over-represented. The International Center 
introduced a further stratifying variable (Course Type) result­
ing in 53 strata. 

Population Definition 

All students in class de 4e (grade 8) of colleges, private 
and public education in metropolitan France. 

Excluded Population 

Students in eighth grade classes of public and private 
colleges in overseas territories and departments of France 
(4%~ Students in Technical Education (1%). 

Stratification 

The stratificati"n variables are State/Private education 
and school location. 

Stratum Percent of 
Number Population Descripition 

1 4.6 State education, rural outside 
industrial and urban regions. 

2 3.3 State education, rural within 
industrial and urban regions 

3 48.3 State education, urban 

4 5.3 State education, Paris conurbation 

25 
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Stratum Percent of 
Number PQPUlation DeacriEtion 

5 2.2 Private education, rural outside 
industrial and urban regions 

6 0.9 Private education, rural within 
industrial and urban regions 

7 17.3 Private education, urban 

8 4.3 Private education, Paris 
conurbation 

2.6.4 Selection of Sample 

Systematic drawing of 6 acadamies (university
regions) out of the 26 acadamies in metropolitan
France. For this acadamies were arranged in 
decreasing order according to percent of private
education students. Region,aelected were: 
Levres, Dijon, Lyon, Toulouse, Versailles, Reims. 
Information supplied by National Center indicates 
SES distribution for the sample matches 
di.t~ibution for the population very closely. 

S'chools were selected with probability proportional 
to size of eighth grade. 

Two 1:lasses were randomly selected within each 
achool. 

Note: Pseudoschools were created by combining 
two small schools where only one eighth
grade class existed in a selected school. 

2. 7 Hong JCong 

2.7.l Population Definition 

All students in Form 1/Middle l with mathematics 
offered as part of the achool curriculura. 

~ote: Thia corresponds to the grade level in 
which the majority of students reach the 
age of 13 years by the middle of the 
school year. 

Form l - schools with English •• the medium of 
instruction. 

Middle l - schools with Cantonese as the medium 
of instruction. 

26 
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2.7.2 Excluded Population 

None stated: 

2.7.3 Stratification 

Stratification variables were School Types 
(Public/Private), Language of Instruction 
(English/Cantonese) and Gender of School 
Population (male, female, coeducational). 

Stratum Percent of 
Number ~ulation Description 

1 8.6 Public, Boys, English 

2 1.0 Public, Boys, Cantonese 

3 6.4 Public, Girls, English 

4 2.0 Public, Girls, Cantonese 

5 21.7 Public, Coeducational, English 

6 5.5 Public, Coeducational, 
Cantonese 

7 0.6 Private, Boys, English 

*8 Private, Boys, Cantonese 

9 s.o Private, Girls, English 

*10 Private, Girls, Cantonese 

11 44.1 Private, Coeducational, English 

12 5.2 Private, Coeducational, 
Cantonese 

2.7.4 Selection of Sample 

Cla~s was used as the sampling unit. All classes 
were listed within each stratum and selected 
using random start and constant interval. 

Classes were thus chosen with probability 
proportional to size. 

27 
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2.8.1 

2.8.2 

2.8.3 

.20. 

Population Definition 

All pupils in the 8th grades of elementary schools 
where classes contain 8th grade pupils only. 
(This excludes a small number of ungraded village 
schools). 

Excluded Population 

Ungraded village schools. Schools for the 
handicapped. (Note: The excluded population is 
less than SI of the total population.) 

Stratification 

Stratification was by a combination of community 
size and cultural/administrative weight 
categorization. 

Stratum Percent of 
Number Po12ulation Descri12tion 

2.8.4 

2.9 Isra12l 

2.9.1 

2.9.2 

1 14.5 Capital (Budapest) 

2 7.8 Large towns 

3 26.2 Smaller towns 

4 7.4 More significant villages 
(better cultural facilities) 

5 44.1 Less significant villages 
(poorer cultural facilties) 

Selection of Sample 

Classrooms were listed witl1in stratum and then 
selected by random start-constant interval. 
They were selected with probability proportional 
to number of classes in a stratum. 

Population De~inition 

All students in grade 8 classes of schools in 
which Hebrew i~ the language of instruction. 

Excluded Population 

Students in schools in which Arabic is the 
language of instruction. 

28 
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2.9.3 Stratification 

Stratification variables in the sampling plan 
approved by the sampling referee were: 

1 Size of school (schools having one or two 
parallel grade 8 classes/schools having 
more than two parallel grade 8 classes). 

2 Type of school (Old system (elementary) , 
having grades 1-8/Reformed system (secondary) 
having grad~s 7-9). 

3 Organizing authority (State/Religious) 

4 Pe7centage of culturally disadvantaged 
learners in the school (0-20%/21-401/ 
41-601/61-801/81-1001). 

The s'ampling plan was revised at the time of data 
collection to have only two scratification 
variables, Type of School and Percent of 
Culturally Disadvantaged Learners. 

Stratum Percent of 
Number Population Descri~tion 

1 18.5 Elementary school, O - 20% 
disadvantaged 

2 16.9 Elementary school, 21-401 
disadvantaged 

3 10.4 Elementary school, 41-601 
disadvantaged 

4 6.8 Elementary school, 61-801 
disadvantaged 

5 4.7 Elementary school, 81-1001 
disadvantaged 

6 3.1 Secondary school, 0-201 
di sadvantagec'. 

7 7.0 Secondary school, 21-401 
disadvantaged 

5.1 Secondary school, 41-601 
disadvantaged 

9 3.2 Secondary school, 61-801 
disadvantaged 

10 5.4 Secondary school, 01-1001-
disadvantaged 

.. 
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Stratum Percent of 
Number l'opulation Description 

11 3.4 Elementary school, no 
information about disadvantaged 

12 15.4 Secondary school, no infor-
mation about disadvantaged 

2.9.4 Selection of Sample 

Schools were clustered in cells of the original 
sampling frame (four stratification variables) 
~nd listed by size of school within cells. 

Schools were then selected by the random start, 
constant interval method. Different intervals 
were used in small schools than in large schools 
(more than 2 grade 8 classes) because in small 
schools all grade 8 students were tested while 
in large schools only 2 grade 8 classes were 
tested. Intervals were determined by average 
clas~ size in school types so the procedure gives 
an approximate probability proportional to size 
method. 

Classes within large schools 
selected. 

were randomly 

2.10 Japan 

2.10.1 Population Definition 

Students in grade 1 Lower Secondary School 
grade 7 equivalent). 

(U.S. 

2.10.2 Excluded Population 

Students of private schools and schools for the 
handicapped. 

Note: Statistics from "Educational Statistics 
Japan", 1976 et.aition, Ministry of 
Education, Science and Culture indicate 
that approximately 31 Lower Secondary 
students attend private schools and 
approximately 1% of students are in 
special classes. 

2.10.3 Stratification 

St~atification variables were Community Size and 
School Size. 

30 
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Stratum Percent of 
Number PoEulation Descri:etion 

11 

12 

13 

14 

21 

22 

23 

24 

25 

31 

32 

33 

34 

35 

42 

43 

44 

45 

56 

Note: 

Town/village, population <50,000 
2.6 School size <150 

14.4 School size 150-499 

12.3 School size 500-999 

2.5 School size 1000-1499 

Small city, population <200,000 
0.4 School size <150 

3.5 School size 150-499 

12.9 School si:e 500-999 

6.6 School size 1000-1499 

0.7 School size >1500 

Large city, population <l,000,000 
0.2 School size <150 

2.3 School size 150-499 

10.3 School size 500-999 

10.5 School size 1000-1499 

2.3 School size >1500 

Metropo11~, population >l,000,000 
1.3 School size 150-499 

9.6 School size 500-999 

5.8 School size 1000-1499 

0.8 School size >1500 

0.8 National Schools 

National schools select high ability 
students for enrollment. 

2.10.4 Selection of Sample 

Schools were ordered by stratum and selected with 
probability proportional to size. 

One class per school was then randomly selected. 

31 
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2.11 Luxembourg 

2.11.1 Population Dcfiuicion 

Population A comprises all students in nonnal 
classes at year 8 level across all school types 
in the whole country. 

2.11.2 Excluded Population 

All studeqts of "classes speciales" and "classes 
de fin d'etudes". Students of the "European 
School" of Luxembourg. Excluded population 
estimated at 71. 

2.11.3 Stratification 

Classes selected directly, one class in every two 
chosen. The sample is thus approximately half of 
the populatio~ and all school types are represented 
in this ratio. 

Post hoc stratification was by two variables, 
School Type and Streaming/Non-streaming. 

Stratum Percent of 
Number Populatir.>n Description 

10 21.0 Only classes of Lycee, no streaming 

20 23.0 Only classes of Lycee secondaire 
technique, no streaming 

21 11.8 Only classes of Lycee secondaire 
technique, streaming 

30 10.4 Only 11 complementaire11 classes, 
no streaming 

40 10.6 Classes of Lycee and one other type,
either "Lycee secondaire 
technique" or 11 compl ementai re", 
no streaming 

41 2.7 Classes of Lycee and one other type,
either "Lycee secondaire 
technique" or "complementaire",
streaming 

50 3.2 Classes of Lycee secondaire 
technique and of complementaire, 
no streaming 

51 6.5 Classes of Lycee secondaire 
technique and of complementair~.
streaming in at least some classes 

f •' 
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Stratum Percent of 
Number Population Description 

60 5.5 Classes of Lycee, Lycee secondaire 
technique and comPlementaire 
in the school, no streaming 

61 5.3 Classes of Lycee, Lycee secondaire 
technique and complementaire
in the school, streaming in at 
least some classes 

2.11.4 Selection of Sample 

Approximately 50% of classes in the population 
selected by random start-constant interval. 
Selection is thus with probability proportional 
to size of class. 

2.12 The Netherlands 

2.12.1 Population Definition 

All students in the second year of VWO/Havo, Mavo, 
LTO and LHNO (Schoc,l types) • 

Note: i) The year level in The Netherlands is 
AES. 

ii) The school system is very complex ~nd 
this definition includes approximately 
80% of students at the year 8 level. 

2.12.2 Excluded Population 

Students in some lines of vocational education 

LAO (agricultural) 
LEAO (commercial) 
LAVO (general) 
LMO (tradesman) 
LNO (nautical) 
ITO (individual technical) 
IHNO (individual domestic science) 
IAO (individual agricultural) 

This is approximately 20% of students at the 
year 8 level. 

.13 
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2.12.3 Stratification 

The only stratification variable was course type. 

Stratum Percent of 
Number Population Descrietion 

1 31.9 VWO/Havo 
2 42.0 Mavo 
3 14.4 LTO 
4 11.7 LHNO 

2.12.4 Selection of Sample 

Within strata, schools were selected with 
probability proportional to size using the random 
start-constant interval technique. 

Within school, one class was selected by the 
interval met.~od with th~ number of students the 
size factor. 

Note: Strata 3 and 4 were oversampled to allow 
adequate between strata comparisons. 

2.13 New Zealand 

2.13.1 Population Definition 

"All students who are in normal classes in Form 3". 
This is the year level where the majority has · 
attained the age 13.00 to 13.11 years by the 
middle of the school year. 

2.13.2 Excluded Population 

Students enrolled with the Correspondence School 
and those in special schools for the handicapped. 

The excluded population is 0.6% of the target 
population. 

2.13.3 Stratification 

Stratification Variables we,·e School Type (rrivate, 
and *Integrated/State) and Sex of Students (Boys/ 
Girls/Coeducational). 

* Integrated schools are schools which were formerly 
private (most~y Roman Catholic) schools which have 
now been integrated into the state system. At 
the time of the study these schools had integrated 
comparatively recently and it was judged that their 
characteristics would resemble those of private 
schools on a number of study variable~ • 

• 
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Stratum Percent of 
Number POJ2Ulation DescriEtion 

1 5.8 Private and Int~rated, Boys 

2 5.7 Private and Integrated, Girl

3 1.6 Private and Integrated, 
Coeducational 

4 9.8 State, Boys 

5 9.0 State, Girls 

6 68.1 State, Coeducational 

2.13.4 Selection of Sample 

s 

Schools were ordered by geographical criteria 
within strata and selected, with probability 
proportional to number of students in the target 
grade, by the random start-constant interval 
method. The random start-constant interval 
method used to select schools also identified 
the first class. The second class in each 
school was randomly selected. Intact classes 
were sampled. 

2.14 Nigeria 

2.14.1 Population Definition 

All students who were 

i) in Form 3 in state-owned Secondary Grammar 
Schools which prepare students for the 
West Africaa School Certificate Examin­
ation. 

ii) attending regular classes in the year of 
data collection. 

iii) in the 8 (of 10) Southern states defining 
the strata. 

Note: The target population was originally 
intended to include students from all 
states. Logistic and financial constraints 
caused the National Center to reduce this 
to the 10 Southern States (which included 
89.61 of school enrolments). Of these 
10 states no data was received from one and 
only 1 school (22 students) returned data 
from another. These strata were discarded. 
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2.14.2 Excluded Population 

Students in Trade Schools, Technical ·and other 
Vocational and Pre-Vocational institutions. 

Students in schools which have been established 
for less than 5 years or in schools for the handi­
capped. (Percent of population not known). 

2.14.3 Stratification 

The sample was stratified by state. 

Stratum Percent of 
Number Po2ulation Descrietion 

1 16.8 Anambra 
3 19.9 Bendel 

11 6.6 I<ware. 
12 15.3 Lagos 
14 
15 

7.0 
10. 3 

Oc}un 
JUdo 

16 
18 

16.0 
8.1 

Oyo 
Rivers 

2.14.4 Selection of Sample 

Schools wer2 selected in each state with 
probability proportional to the number of schools 
in each state. One class per school was randomly 
selected and at the final stage 30 students were 
randomly selected in each class. 

2.15 Ontario 

2.15.1 Population Definition 

Students enrolled in normal grade 8 classrooms 
in Ontario. 

2.15.2 Excluded Population 

Special schools (military, hoapital, reformatory, 
handicapped, etc). 

Very small schools 
grade 8). 

(fewer than 10 students in 

The total excluded population is estimated by the 
Ontario National Center to be less than 2%. 

,16 
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2.15.3 Stratification 

Stratification variables were: 

Size of School - Big (SO or more grade 8 students) 
- Small (fewer than 50 grade 8 

students) 

School Type - Public (English language) 
Separate (English language) 
Private (English language) 
French language 

Location Rl City of Toronto 
R2 Etobicoke and York Metropolitan 

Toronto Boroughs 
R3 East and North York Metropolitan 

Toronto Boroughs 
R4 Scarborough Metropolitan Toronto 

Borough 
RS Toronto Suburbs (Mississuaga, 

Brampton, Oshawa) 
R6 Ottawa 
R7 Windsow 
RB London 
R9 Waterloo, Kitchener, Cambridge 
RlO Hamilton 
Rll Northern Ontario Cities (Thunder Bay, 

Sault Ste Marie, Sadbury) 
Rl2 Smaller Southern Ontario Cities 

(Sarnia, Brantford, St Catharines, 
Burlington, Oakville, Barrie 
Kingston, Peterborough) 

Rl3 Rural Eastern Ontario (Ottawa Valley) 
Rl4 Rural Northwest Ontario (Thunder Bay

area) 
RlS Rural North Centre Ontario (Sudbury

area) 
Rl6 Rural Northeast Ontario (North Bay 

area) 
Rl7 Rural Southwest Ontario (Windsor Area) 
Rl8 Rural Central Southwest Ontario 

(Kitchener area) 
Rl9 Rural Niagara area 
R20 Rural Central Ontario (Barrie area) 
R21 Rural East Central Ontario (Lindsay 

area). 
R22 Rural Southeastern Ontario (Kingston 

area) 
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Stratum Percent of 
Number Poeulation Description 

1 4.7 Small Public Rl-R12 
2 2.5 Small Public Rl3~R22 
3 2.0 Small Public R14, RlS, Rl6 
4 3.3 Small Public Rl7, Rl8 
5 3.0 Small Public Rl9, R21 
6 2.5 Small Separate Rl-RS 
7 3.8 Small Separate R6-Rl2 
8 4.3 Small Separate Rl3-R22 
9 2.4 Small French 

10 1.9 Private 
!l 3.2 Big Public Rl 
12 2.8 Big Public R2 
13 4.3 Big Public R3 
1 ,- .. 3.3 Big Public R4 
15 4.7 Big Public RS 
16 4.7 Big Public R6, RS, R9 
17 3.3 Big Public R7, RlO, Rll 
18 4.2 Big Public Rl2 
19 4.8 Big Public Rl3, R22 
20 4.0 Big Public Rl4-Rl6, R20 
21 5.7 Big Public Rl7, Rl8 
22 6.5 Big Public Rl9, R21 
23 5.7 Big Separate Rl-RS 
24 4.8 Big Separate R6-Rl2 
25 4.3 Big Separate Rl3-R22 
26 2.8 Big French 

2.15.4 Selection of Sample 

Small schools (on the stratum list) are those with 
less than 50 grade 8 students (median 25). 

Schools were chosen with equal probability for 
strata 1-9 and with probability proportional to 
size (of grade 8) within stratum for strata 10-26. 
For strata 1-9 all students were selected, in 
stratum 10 one class was randomly selected and in 
strata 11-26 two classes were randomly selected. 

Five schools (with replacements) were drawn for 
each stratum. Nwnbers of schools and classes were· 
chosen to give correct representation to small 
schools and large schools. 

Note: Not all schools declining to participate 
were able to be replaced and there are 
minor deviations from the above plan. 

Mean cluster sizes vary considerably 
between strata. 

,18 



.31. 

2.16 Scotland 

Note: Scotland did not draw a fresh sample but 
followed up a national sample of students 
drawn when the students were in their final 
year of primary school in 1978. 

2.16.1 Population Definition 

Students at state schools in the second year of 
secondary schooling (S2)who were in the final 
year of Scottish primary schools in 1978. 

2.16.2 Excluded Population 

Students in independent schools (approx 1.71) 
Students in special schools for the handicapped 
,etc (Approximately 1.91) 
Immigrants to Scotland since 1978 (a very small 
numbei:) 

2.16.3 Strati.fication 

For the sample drawn in 1978 the stratification 
variables were: 

Local authority (including grant-aided); 
Size of school in 1974. 

Samples were confirmed in 1978 as 
being representative of primary schools at that 
date. 

2.16.4 Selection of sample 

For the 1978 sample 24 students were chosen from 
each school by date of birth, or where the number 
of students at the P7 grade level was less than 
24, all students were included in the sample. 
Only studE~ts in P7 in 1978 were selected. These 
students were therefore in S2, the IEA target 
grade, in 1980 since grade repeating is almost 
non-existent in Scottish schools. 

2.17 Swaziland 

2.17.1 Population Definition 

Students in Form 2, ie. the grade level in whi~h 
13 year old students should be found according to 
the school system. 
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Note: In Swaziland 13 year old students are 
distributed across all 10 grades of 
schooling with more than 901 'not having 
reached Form 2. Form 2 is the grade 
level where 13 year olds woul'd be found 
if they entered grade 1 at 5 years of age 
and did not repea~ grades. More 
significantly, it is the grade level at 
which the curriculum was judged by the 
National Committee to be most appropriate 
for the IEA cognitive tests. 

The actual agEi distribution of the c;ample was: 

Age
Percent 

12 
1.8 

13 
10.3 

14 
20.6 

15 
22.s 

16 
18.1 

17 
17.2 

18 
4.7 

19 
2.7 

20+ 
2.8 

2.17.2 Excluded Population 

In terms of the defined population the excluded 
population is nil. It should be noted that in 
Swaziland in 1980 19.91 of 12-17 year olds were in 
school. (Worl~ 3ank Education Sector Policy Paper 1980) 

2.17.3 Stratification 

No stratification used. 

2.17.4 Selection of sample 

The approved sampling plan was for random 
selection of 25 schools with probability 
proportional to size. 

In the event, only 35 of the 82 Swaziland secondary 
schools responded to a circular asking whether they 
were willing to participate. Of these 27 responded 
positively and 8 negatively. Two of the schools 
responding positively were excluded (no information 
on the method of exclusion is available) and the 
remaining 25 were formally invited to participate. 
All agreed to do so and hence comprise the sample. 
One class from each school was selected at ~andom 
by the National Research Coordinator. 

2.18 Sweden 

2.18.1 Population definition 

Students in grade 7 of the compulsory school. 
These students study either a general course in 
mathematics or an advanced course. 

2.18.2 Excluded population 

Not stated 
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2.18.3 Stratification 

Sweden is divided into 24 administrative provinces 
which consist of some 270 municipalities. The 
National Center created 14 strata consisting of 
municipalities stratified by 4 variables: 

Number of inhabitants: 
Percentage of socialist seats in local government:
Percentage employed in the local administration: 
Percentage of i,mnigrant students. 

A fifth stratifying variable, type of c~urse, was 
introduced for weighting purposes because the 
selection procedure resulted in a disproportionate 
sampling of advanced course and general course 
classes. 

%Socialist 
Stratum 
Number 

%of Pop-
ulation 

Population eats in 
govt. 

% in local 
admin 

%irrmigrant 
5tudents' 

Course 

1 2.7 25,000 50% 25% 8% General 
2 2.1 25,000 50% 25% 8% General 

3 1.1 25,000 50% 25% 8% General 
4 1.3 25,000 50% 25% 8% General 

5 2.3 25,000 50% 25% 8% General 
6 4.8 r!"fonnation not supplied General 

7 0.9 II II II General 

8 0.6 II II II General 

9 1.4 II II II Gener·al 

10 1.2 II II II General 

11 1.4 II II II General 

12 0.6 I' II II General 

13 3.2 II II II General 

14 2.7 II II II General 

15 7.1 25,000 50% 25% 8% Special
(Advanced) 

16 6.1 25,000 50% 25% 8% Special 

17 3.2 25,000 50% 25% 8% Special 

18 3.2 25,000 50% 25% 8% Special 

19 7.7 25,J00 50% 25% 8% Special 

20 14.2 Infonnation ~ot supplied Spec1 al 

a 2.2 II II II Spec1 al 

41 
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,; Socialist 
Stratum S of Pop- Population seats in S in local S inmigrant Course 
Number ulation govt admin students 

22 
23 
24 
25 
26 
27 
28 

1.7 

2.9 
3.1 
4.1 
1.6 

7.9 
8.6 

Information not supplied 
II II" 

II II II 

II II II 

II II II 

II II II 

II II II 

Special 
Special 
Special 
Special 
Special 
Special 
Special 

2.18.4 Selection·of sample 

Schools were randomly selected with probability 
proportional to size of target grade within eacl, 
of the 14 national center strata (ie. Strata, 1, 
15; Strata 2, 16, etc). 

Two classes per school were selected, one class 
taking the advanced course. Classes were 
selected by drawing a student at random from each 
of the two course lists provided by the school and 
letting the classes those two students belong to be 
represented in the sample. 

2.19 Thailand 

2.19.1 Population definition 

All students in normal classes in grade 8 in all 
71 provinces. 

2.19.2 Excluded population 

None stated but note that approximately 851 of the 
age cohort was enrolled in grade 8 at the time of 
the Study. 

2.19.3 Stratification 

Stratification is by geographical region. Approved 
sampling plans indicated 12 regions, but in the 
executed sample Bangkok was included as a separate
region to give 13 strata. 
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S.,_ratum Percent of 
Number l'OJ2Ulation Description 

1 6.9 Description not supplied 

II II2 2.2 " 
II3 11.8 " 

II II4 2.7 " 
II II5 5.7 " 

6 8.7 " II II

7 6.4 " II II

8 7.9 " " " 

9 7.1 II " II

10 8.1 " II II

11 7.8 II II " 

12 6.1 " II " 

13 18.S Bangkok 

SLlection of sample 2.19.4 

Schools were randomly selected with probability 
proportional to size of target grade. 

One class per school was then randomly selected 
by the National Center. 

2.20 United States of America 

2.20.1 Population Definition 

All students in the eighth grade of mainstream 
public and non-public schools. 

2.20.2 Excluded Population 

Students with disabilities (mental, physical, 
emotional or learning) (sufficiently severe to 
require their placement in special education 
classes rather than in mainstream classes). 
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2.20.3 Stratification 

Stratification variables were: 

School Type (Public/Private); 
Regional Standard Metropolitan Statistical 
Area (SMSA) Location (East-Central/South-West); 
Metropolitan Status Grade (City/Suburb/other or 
district outside SMSA); 

Stratum Percent of 
Number Po12ultatic,n Description 

1 10.4 East-Central/SMSA City 

2 20.4 East-Central/SMSA Suburb 

3 11.5 East-Central/Non-SMbA 

4 10.7 South-West/SMSA City 

5 20.3 South-West/SMSA Suburb 

6 15.6 South-West/Non-SMSA 

7 11.1 Private 

.4 Selection of Sample 2.20

Separ'"te national probability sample-3 were dra\lql 
for 1 ic and private schools. 

The Jnal probability sample of public schools 
was i. ~wo stages: (administrative) district and 
school within district. In the first stage 
districts were selected with probability propor­
tional to size of grade eight enrolment. In the 
second stage public schools were selected without 
replacement, two per grade eight level, with 
probability proportional to the estimated number 
of 8th grade students in district schools. 

The national probability sample of private schools 
was selected with probability proportional to size 
of total school enrolment. From both school types 
two intact classes per school were selected with 
equal probability from content - ability substrata. 

Sampling plans called for the total number of 
school districts selected to be dependent on the 
co-operation rate among school districts, i.e. for 
a co-operation rate of 501; 140 school districts 
were to be sampled to achieve the designed sample 
size of 70 school districts. The co-operation rate 
did prove to be of this order. 
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3 ~ATIONAL POPULATION DEFINITIONS AND SAMPLING PROCEDURES -
POPULATION B 

3.1 Belgium (,.;•lemish) 

3.1.1 Population Definition 

All students who are in the normally accepted 
terminal grade of secondary education and who 
are studying a minimum of 5 hours of mathematics 
per week. 

3.1.2 Excluded Population 

Defined by National Center as those students in 
the normally accepted terminal grade of secondary 
educatiqn who are studying mathematics for less 
than 5 hours per week. 

Note: National Center estimated 25-301 of 
students in the termihal grade 
constitutes Population B. 

Approximate size of age cohort• 90,000 
Number in population B = 12,900 
i.e. Population Bis of the order of 141 of the 
age cohort (International Center estimate). 

3.1.3 Stratification 

Education Authority: 

by 

Curriculum: 

Stratum Percent of 
Number Po;eulation 

1 3.7 

2 0.3 

3 70.4 

State, 
Catholic, 
Local Board ("Provincial" 

and "Communal") 

Academic type 1 - Renewed -
comprehensive 

Technical type 1 - Renewed -
comprehensive 

Academic type 2 - Traditional 
- selective 

Technical type 2 - Traditional 
- selective 

Descri;etion 

Catholic, 

Catholic, 

Catholic, 
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academic type 1 

technical type 1 

academic type 2 
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Stratum Percent of 
Number Population Description 

4 2.6 Catholic, techni.cal type 2 

5 1.9 Local Board, Academic type 1 

6 0.2 Local Board, technical type 1 

7 0.7 Local Board academic type 2 

8 0.1 Local Board technical type 2 

9 11.1 State, academic type 1 

10 2.1 State, technical type 1 

11 6.5 State, academic type 2 

12 0.3 State, technical type 2 

3.1.4 Selection of Sample 

Schools were ordered by geographical criteria 
within strata. 

"Tickets" were allocated, one for each school 
with 40 or less students, two for each school 
with more than 40 students and then schools 
selected by the random start-constant interval 
method. Where a selerted school had 40 or less 
students all students were tested. Where a 
selected school had more than 40 students half 
of the students were included in the sample. 
These students may be drawn from several classes. 

3.2 Belgium (French) 

3.2.1 Population Definition 

All students in the sixth year of the secondary 
school system who are studying mathematics for 
a minimum of 5 hours a week. 

3.2.2 Excluded Population 

All students st~dying mathematics for less than 
5 hours a week. Population Bis approximately 14% 
of the age cohort. 
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3.2.3 Stratification 

Initially stratification was School type 
(Catholic, Local Board, State) by Curriculum 
type (General, Traditional) by Course Type
(General, Technical) giving 12 atrata. 

By the time data collection was carried out the 
proportion of Traditional Curriculum type 
versus Renewed type had changed considerably so 
a reduced stratification frame was used at the 
suggestion of the Belgium (French) National 
Center. 

This was School type (Catholic, Local Board, 
State) by Course type (General, Technical) 
giving 6 strata. 

Stratum Percent of 
Number Population Description 

1 47.5 Catholic, general 

2 1.5 Cath~lic, technical 

3 8.6 Local board, general 

4 2.2 Local board, technical 

5 38.8 State, general 

6 1.3 State, technical 

3.2.4 Selection of Sample 

Identical to that for Belgium (Flemish). 
See 3.1.4. 

3 British Columbia 3.

3.3.1 Population Definition 

All students in the British Columbia public 
schools who are enrolled in the course Algebra 
12 as of September, 1980. 

3.3.2 Excluded Population 

Students enrolled in private schools at grade 
12 level. (Less than 3% excluded.) 
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3.3.3 Stratification 

Stratification was by geo~raphical zone. 

Stratum Percent of 
Number Population Description 

1 13.0 zone 1 

2 48.2 zone 2 

3 6.8 zone 3 

4 18.1 zone 4 

5 5.8 zone 5 

6 8.1 zone 6 

3.3.4 Selection of Sample 

Samples were draw.1 independently from each zone. 
Within zone the total number of classes was 
determined and classes selected with probability 
proportional to size of Population B enrolment. 
In most schools only one class was selected but 
in a few with large Population B enrolments 2 or 
3 classes were drawn. 

3.4 Enqland and Wales__. 

3.4.1 Population Definition 

Final year Sixth form pupils in the second year 
of study for A or S level qualifications in 
mathematics including pupils in sixth form 
colleges and independent schools. 

3. 4. 2 Excluded Population 

A very small number of students taking similar 
courses at polytechnics and other further ed11cation 
institutions. 

Apprr ·-ately 161 of the age cohort is in 
schot . this level. Of these approxi-
mate11 ~vi study (Population B) mathe­
matics. Population Bis thus approxi­
mately 6% of the age cohort. 
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3.4.3 Stratification 

Stratification variables were Region, Location, 
Size of Target Grade, School Type. 

Stratum Percent of 
Number Population Description 

1 3.2 North, Metropolita~, target
grade 1-35, Comprehensive to 18 

2 1.9 North, Non-Metropolitan, target
grade 1-35, Comprehensive to 18 

3 3.6 North, Metropolitan, target
grade 36-60, Comprehensive to 18 

4 2.4 North, Non-metropolitan, target
grade 36-60, Comprehensive to 18 

5 4.8 North, Metropolitan, 61+ 
Comprehensive to 18 

6 3.3 North, Non-metropolitan, 61+ 
Comprehensive to 18 

7 2.5 North, All, All, Other 
Maintained 

8 5.9 North, All, All, 6th fonn 
colleges 

9 1.4 Midlands, Metropolitan, 1-~5, 
Comprehensive to 18 

10 2.8 Midlands, Non-metropolitan, 1-35 
Comprehensive to 18 

11 1.4 Midlands, Metropolitan, 35-60, 
Comprhensive to 18 

12 3.4 Midlands, Non-metropolitan,
35-60, Comprehensive to 18 

13 4.5 Midlands, All, 61+ Comprehensive 
to 18 

14 2.4 Midlands, All, All, Other 
maintained 

15 3.3 Midlands, All, All, 6th fonn 
colleges 

16 3.7 South, Metropolitan 1-35, 
Comprehensive to 18 
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Stratum Percent of 
Number I>o12ulation Descri12tion 

17 4.5 South, Non-metropolitan, 1-35 
Comprehensive to 18 

18 4.1 South, Metropolitan, 35-60 
Comprehensive to 18 

19 5.7 South, Non-metropolitan, 35-EO, 
Comprhensive to 18 

20 3.3 South, Metropolitan, 61+, 
Comprehensive to 18 

21 7.2 South, Non-metrJpolitan 61+, 
Comprehensive to 18 

22 7.2 South, All, All, Other 
maintained 

23 7.7 South, All, All, Sixth 
fonn co11 eges 

24 3.2 North, All, All, Independent 

25 1.5 Midlands, All, All, Independent 

26 4.2 South, All, All, Independent 

27 0.2 Wales, All, All, Independent 

28 0.8 Wales, All, All, Other maintained 

3.4.4 Selection of Sample 

A two stage stratified sample was drawn. Schools 
were stratified as above and a random sample of 
schools drawn from each stratum combination. In 
the second stage a random sample of students was 
drawn from the selected schools. The sampling 
proportion of students in a school was inversely 
proportional to school size. 

3.5 Finland 

3.5.1 Population Definition 

Students studying the long course in mathematics 
(four 45 minute periods per week) in grade 3 of 
Finnish speaking upper secondary schools. 
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3.5.2 Excluded Population 

Swedish speaking upper secondary schools 
Evening classes of upper secondary schools 

Province of Uusimaa: Alppila upper secondary 
school 

Helsinki French-Finnish 
school 

Finnish-Russian school 
Rudolph Steiner school 

Province of Vaasa: upper secondary school of 
music 

Kaustinen 

Note: Disregarding evening classes, the 
excluded sample is probably of the 
order of 51 of the target population 
(International Center estimate). Exact 
statistics not available. 

" 
Population Bis 12.41 of the age cohort. 

3.5.3 Stratification 

Stratification variables were Province and 
Location (Urban/Rural) 

Stratum Percent of 
Number Population Description 

01 19.3 Uusimaa, towns 
02 2.1 Uusimaa, rural 
03 10.3 Turku and Pori, towns 
04 4.9 Turku and Pori, rural 
05 9.7 Hime, towns 
06 4.3 Hime, rural 
07 6.7 Kymi, towns 
08 Kymi, rural 
09 3.1 Mikkeli, towns 
10 1.9 Mikkeli, rural 
11 3.5 Vaasa, towns 
l2 3.9 Vaasa, rural 
13 2.4 Keski - Suomi, towns 
14 3.1 Keski - Suomi, rural 
15 4.1 Kuopio, towns 
16 2.7 Kuopio, rural 
17 1.9 Pohjiois - Karjala, towns 
18 1.8 Pohjiois - Karjala, rural 
19 5.0 Oulu, towns 
20 5.0 Oulu, rural 
21 2.5 Lappi, towns 
22 1.9 Lappi, rural 

Note: Stratum 08 was represented by only 1 school 
in the designed sample and data was not 
received for this school. The stratum was 
thus eliminated and N adjusted accordingly. 
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3.5.4 Selection of Sample 

Schools were selected with probability 
proportional to size of target population by 
the random start-constant interval method. 

One class per school was randomly selected. 

3.6 Hong Kong 

3.6.1 Population Definition 

Population Bis made up of two sub-populations: 

Population Bl. All students in Lower Six or 
Middle Six who are studying mathematics as a 
S\tbstantial part (approximately 5 hours or more 
per week) of their academic program. 

Population B2. All students in Upper Six or 
Form 7 studying mathematics as a substantial part 
(approximately 5 hours or more per week) of their 
academic program. 

Note: The situation in Hong Kong is complex as 
there are two grade levels which are pre­
university years. The ages of Lower Six 
and Middle Six students correspond to 
those of students in their terminal year 
in most countries. Upper Six and Form.7 
students are one year older. The fou~ 
groups are ccllectively referred to as 
Form 6 or matriculation classes. 

For the purposes of intemational analyses the 
two sub-populations are treated as one combined 
population, which can be described as: 

All students in matriculation classes who are 
studying mathematics as a substantial part 
filproximately 5 hours or more per week) of 
their academic program. 

3.6.2 Excluded Population 

Nil 

Note: The target population is a highly selected 
group within the Hong Kong school system 
(approximately 61 of the age cohort). 

52 



.45. 

3.6.3 Stratification 

Stratification variables are School Type (Public/ 
Private) by Sex of Students (Boys/Girls/ 
Coeducational) by Language of Instruction 
(English/Cantonese) 

Stratum 
Number 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Percent of 
Population 

14.6 

0.8 

7.8 

1.6 

3.2 

6.6 

0.9 

ss.s 

9.1 

Description 

Public, Boys, English 

Public, Boys, Cantonese 

Public, Girls, English 

Public, Girls, Cantonese 

Public, Coeducational, 
English 

Public, Coeducational, 
Cantonese 

Private, Boys, English 

Private, Boys, Cantonese 

Private, Girls, English 

Private, Girls, Cantonese 

Private, Coeducational, 
English 

Private, Coeducational, 
Cantonese 

Note: Strata 8 and 10 contain no schools. 
Stratum 9 contains 6 schools but was not 
included in the sample. 

3.6.4 Selection of Sample 

Classes were listed within strata and selected 
by the random start-constant interval method, 
ie. with probability proportional to size of 
class. 



3.7.1 

3.7 Hungary 

3.7.2 

3.7.3 
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Population Definition 

The set of all pupils in the 4th grades of 
Hungarian grammar schools, specialised 
vocational secondary schools and technical 
schools. 

Note: (International Center). Although they 
study mathematics for approximately 
5 hours per week a substantial proportion 
of students at specialised vocational 
secondary schools and technical schools 
are undertaking courses at a lower level 
than would be considered pz·e-universi ty 
courses. Population Bas defined above 
is approximately 50% of the age cohort. 

Excluded Population 

The 4th grades of Workers' Schools are excluded. 
Terminal grades of institutions for skilled 
workers, schools of shorthand and typing, secondary 
schools of health care and special education 
classes. 

Note: (International Center). A negligible 
number of the above woul~ fall within 
the population B definition and thus 
the excluded population is nil. 

Stratification 

The original sampling plan (approved by the 
sampling referee) had three stratification 
variables; type of school (Grammar School/ 
Specialised Vocational Secondary Schools/ 
Technical Schools); Type of Settlement (Large 
Town/Small Town/Village); Type of Curriculum 
(7 categories, 3 present in Gr~mmar Schools and 
4 in SVSS). 

For international purposes the Type of Settlement 
variable was not used. It should also be noted 
that Technical Schools are almost "extinct" and 
none were drawn in the sample. 

Stratum Percent of 
Number Po;eulation Descri;etion 

1 41.1 Grammar Schools, 
type CGl 

curriculum 

2 3.1 Grammar Schools, 
type CG2 

curriculum 
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Stratum Percent of 
Number Population Description

I 

3 0.2 Grammar Schools, Curriculum 
type C~3 ' 

14 45.1 svss, Curriculum type CSl 

15 6.6 svss, Curriculum type CS2 

16 3.6 svss, Curriculum type Cbl 

17 0.3 svss, Curriculum type CS4 

3.7.4 Selection of Sample 

Classrooms were listed by region within strata 
and selected with probability proportional to 
number of classes in stratum column by random 
start-constant interval. S~e cells with very 
few classrooms were oversampled. 

3.8 Israel 

3.8.1 Population Definition 

Students in Hebrew speaking schools offering 
extended mathematics programs in the terminal 
year of schooling. 

Note: Not all schools offer such courses and 
the number of schools containing target 
population studen'i:s is "luch smaller than 
the number of all secondary schools in the 
country. 

J.8.2 Excluded Population 

Students in Arabic speaking schools. Students of 
6 schools deleted from list of qualifying schools 
throu~h lack of informatio~. Students of schools 
(approximat~ly 4) from strata from which no data 
was collected. 

3.8.3 Stratific-ation 

The approved sampling plan was baaed on two 
stratification variables: 

- Type of School (Academic, Vocational, Continuation 
and Agricultural) 

- Extent of Mathematics Programmes (schools with 
4 point (360 periods) programmes, schools with 
4 or 5 point ( 450 periods) programme:s) • 
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3.8.4 

3.9 Japan 

Vocational and agr~cultural schools do not offer 
5 point programmes and there were thus 6 strata. 

This plan was altered before data collection to 
Type of School (as above) x (Recognised, Not 
Recognised) ie. 8 strata. The terms "recognised" 
and "Not recognised" were not defined. 

Information relating to the first and second frames 
could only be reconciled by constructing a frame 
based on School type only. Thus for weighting 
purposes there are four strata: 

Academic 
Vocational 
Continuation 
Agricultural 

Stratum Percent of 
Number Population DescriptioP 

1 79.4 Academic 
2 8.9 Vocational 
3 3.6 .:ontinuation 
4 8.0 Agricultural 

Selection of Sample 

Schools were classified by Type of School, Extent 
of Mathematics Programmes and Number of Parallel 
Classes in the Terminal Gr&de. Schools were 
listed according to the resulti11g clusters and 
5 schools out of each consecutive 7 were selected. 
(The third and seventh were discarded). 

The designed sample was 96 out of 133 schools. 

All students in Population B mathematics classes 
in the selected schools were tested. 

Population Definition 

All students who are in the normally accepted 
terminal grade (qrade 12) of the upper secondary 
school and who dre studying mathematics as a 
subEtantial part (more than 5 hours per week) of 
their academic programme. 
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Note: This is 29% of all students in the 
terminal secondary level (National Center). 
About half the age cohort is in Upper 
Secondary Schools at this level (structure 
and diagram, Educational Statistics Japan, 
1976 edition, Ministry cf Education, Science 
and Culture). Population Bis thus 
approximately 14-15% of the age cohort. 

3.9.2 Excluded Population 

All students of ~echnical colleges, vocational 
courses of Upper Secondary and Special schools. 
The proportion of these students taking 
"substantial" mathematics courses cannot be 
determined from available information, but is 
probabl~ very small. Only 0.6% of the age group 
is in technical and non-technical colleges. 

3.9.3 Stratification 

Stratitication variables were School Type 
(Public/Private/National) and Percent of 
Studento in the Target School who entered 
University in the Year prior to Testing (i.e. 
in 19 79) • 

Stratum Percent of 
Number PO,EUlation Descri12tion 

11 26.6 Public School, 0 - 34% 
entered University in 1979 

12 49.7 Public School, 35 - 64% 
entered University in 1979 

13 9.2 Public School, 64 - 100% 
entered University in 1979 

21 3.4 Private School, 0 - 34% 
entered University in 1979 

22 7.1 Private school, 35 - 64% 
entered University in 1979 

23 3.3 Private school, 65 - 100% 
entered University in 179 

33 0.7 National school 

3.9.4 Selection of Sample 

Schools were selected with probability proportional 
to size followed by random selection of one class 
in each school. In some schools an additional 
class was randomly selected. 
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3.10 New Zealand 

3.10.1 All students who are in Form 7 and who are 
studying Pure Mathematics as a substantial 
part (approximately 5 hours per week) of 
their academic program. 

Form 7 is the tenninal year of secondary 
education in New Zealand. Those studying 
mathematics comprise 11% of the age cohort. 

3.10.2 Excluded Population 

Those students enrolled with the Correspondence 
School 1nd those in special schools for the 
handicapped. The excluded population is 0.4% 
of the target population. 

3.10.3 Stratification 

Stratification variables were School Type 
(Private and Integrated/State) and Sex of 
Students (Boys/Girls/Coeducational). 

Note: Integrated schools were formerly private 
schools but are now integrated into the 
state system. At the time of the study 
the process of integration was taking 
place and these schools were judged 
likely to be more comparable to Private 
than to state schools on study variables. 

Stratum Percent of 
Number Population Description 

1 12.4 Private and Integrated, Boys 

2 6.8 Private and Integrated, Girls 

3 1.8 Private and Integrated, 
Coeducational 

4 16.2 State, Boys 

5 9.1 State, Girls 

6 53. 7 State, Coeducational 

3.10.4 Selection of Sample 

Schools were ordered within strata by geographical 
criteria and selected by random start-constant 
interval with probability proportional to size of 
Population B grade enrolment. The same process 
identified the intact class to be tested. 
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3.11 Ontario 

3.11.1 

3.11.2 

3.11.3 

Stratum Percent of 
Number POJ2Ulation 

1 
2 

3 
4 
5 
6 
7 

8 
9 

10 
11 

12 
13 
14 
15 
16 
17 

5.4 
5.1 
5.4 
6.0 
8.2 
8.0 
7.2 
7.4 
3.2 
3.8 
5.7 
5.8 
5.2 
5.4 
5.6 
5.8 
6.7 

3.11.4 
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Population Definition 

Students in grade 13 who are taking two or more 
of the courses "Relations", "Calculus 11 

, 

"Algebra". 

Excluded Populaticn 

Students in schools specialising in foreign 
students or schools with no fixed timetable. 

Stratification 

Stratification variables are Geographical Region 
or Category, Size of Community and Ratio of 
Grade 13 to Grade 12 students. 

Descri:etion 

Toronto, Small, Low 
II II High 
II Large, Low 
II II High 

Cities outside Toronto except North, Small, Low 
II II II II II II High 
II II II II II Large, Low 
II II II II II II High 

Rural North and Northern Cities, Rural Ottawa, Small, Low 
II II II II II II II Large, Low 

Rural West Small 
II II Large 

Rural Central and East Small 
II II II II Large 

Private English Small 
II II Large 

French, (~uhlic and Private) 

Sele~tion of Sample 

From each stratum five schools were drawn with 
probability proportional to size (of students 
in grade 13). 



3.12 Scotland 

3.12.1 

3.12.2 

3.12.3 

Stratum Percent of 
Number Poeulation 

1 

2 

4 

6 

9 

17.8 

37.6 

22.8 

12.0 

9.8 

.52. 

The sample of students from a school was 
determined upon investigation of the actual 
number of students by course, semester and the 
llke school by school. 

For the international sample it appears one class 
from each of the courses "Relations", "Calculus" 
and "Algebra" was selected. Students within those 
classes taking two or more of the courses comprise 
the population B sample. 

Population Definition 

All pupils in the 5th and 6th year of secondary 
schooling who are studying for either 

i) SCE Higher Mathematics 
ii) ACE Advanced Level Mathematics 

iii) Scottish Certificate of Sixth Year 
Studies in Mathematics 

in either Local Authority or Grant-aided Schools. 

Excluded Population 

Those pupils in independent schools (no~ in the 
state system) are excluded. (Approximately 3.3% 
of the IEA Population B). 

Stratification 

Local authority schools were stratified by 
"sizeband" where "sizeband" is determined by the 
number of presentations in Higher and Scottish 
Certificate of Sixth Year Studies in 1978. 

Grand-aided schools form a separate stratum. 

Descrietion 

Local authority x (average) 19 presentations per school 

Local authority x (average) 56 presentations per school 

Local authority x (average) 100 presentations per school 

Local authority x (average) 150 presentations per school 

Grand aided 

Note: Limits of size bands for Local Authority 
Schools not available. Averages included 
to give indication of ranges. 
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3.12.4 Selection of Sample 

The sampling frame was stratified by 'presentation 
size factor and school ~oll (1 - 800, 800 - 14~0, 
1400 and over). 

i) Local Authority Schools 

Each school was allocated a size factor 
of 1, 2, 4 or 6. Schools were then 
ordered by Local Authority Region and by 
size factor within each region. Within 
each major region a systematic 1:12 sample 
was drawn from a random start giving 
schools of size 6 six chances in the draw, 
schools of size 4 four chances and so on. 

ii) Grant-aided schools 

The list was divided into Boys', Girls' 
and Mixed schools. Since schools ~ere 
of similar size within these divisions a 
simple random selection was made to give 
the correct pro-rata split of the 6 schools 
required (out of 20). 

Pupils within schools sampled with 
probability inversely proportional 
size factor. 

to 

3.13 Sweden 

3.13.1 Population Definition 

Students in grade 3 of the natural sciences line 
and the technical line. The matherr.atics course 
is the same for these students. 

3.13.2 Excluded Population 

Not stated. 

3.13.3 Stratification 

The sampling plan approved by the Sampling Referee 
had 14 strata consisting of municipalities 
stratified by 4 variables: 

A I opulation 
B Percentage of Socialist Seats in the 

Local Government 
C 
D 

Percentage Employed in Public Administration 
Percentage of Immigrant Students. 

Note: Sweden is divided into 24 administrative 
provinces which consist of 
palit!es. 

some 270 munici­
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Stratum Percent of 
Number Population Description 

A B C D 

1 9.9 ;;;ii, 25000 ;-501 ;;;ii, 251 _. 8% 

2 9.9 _..2sooo ;;.,so, ;;;..2s, <a, 
3 4.6 ;;;ii, 25000 ;;;ii, 50% < 251 _. 8% 

4 4.6 ;;;ii, 25000 ;;;.,501 < 251 < 8% 

5 12.8 ;;;ii, 2sooo <so, _.. 2s, _. a, 
6 25.2 

7 2.4 

8 0.9 

9 1.2 (Information not supplied. 
1-5 given as example)10 1. 4 

11 3.5 

12 0.3 

13 0.9 

14 21. 9 

Note: This sampling plan gave disproportionate 
repreeentation to the two course types 
availabl~. A fifth stratifying variable, 
Type of Course, was introduced at the 
International Center for weighting 
purposes. Each of the existing strata 
was divided on the basis of the Long and 
Short courses, giving 28 strata. 

3.13.4 Selection of Sample 

Schools were randomly selected with probability 
proportional to size of target grade within each 
of the national center strata. 

One class per school was randomly selected. 

3.14 Thailand 

3.14.1 Population Definition 

All students in normal cl~sses at the terminal 
grade of the secondary education system (grade 12) 
who were studying mathematics six periods per 
week (1 period= 50 Minutes). 
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3.14.2 Excluded Population 

Two strata (educational regions) wexe not 
included in the designed sample. Five percent 
of potential Population B students were thus 
excluded. 

3.14.3 Stratification 

Stratification of data sent to the International 
Center was by educational region. There are 
13 educational ~egions but the two smallest of 
these (in terms of number of schools) were not 
included in the designed sample. 

Stratum Percent of 
Number Po2ulation Descri2tion 

1 5.1 None supplied 
3 9.6 
5 5.0 
6 6.4 
7 7.2 
8 9.4 
9 8.0 

10 11.9 
11 9.5 
12 5.1 
13 22.8 Bangkok 

3.14.4 Selection of Sample 

The NRC report describes the sampling method as 
selection of 64 schools with probability 
proportional to size and random selection of 
intact classes within schools. 

This oversimplifies the procedures. 

The selection of schools.was based on stratifi­
cation by number of classrooms per school and 
the number of classes per school chosen ranged 
from 1 to 4 depending on school size. 

Designed samples based on this stratification 
variable or on the regional stratification 
variable do not indicate strict probability 
proportional to size sampling. The two stratifi­
cation variables appear to have been used 
independently. 

However, from information supplied by the NRC and 
by combining the sampling frames very good national 
estimates of statistics can be obtained. In effect 
the random selection was of classes with probability 
proportional to number of classes. 

63 



.56. 

3.15 United States of America 

3.15.1 Population Definition 

All students in mainstream public and non-public 
schools in (typically terminal) fourth year 
advanced mathematics courses that require as 
prerequisites three years of secondary level 
mathematics (typically two years of algebra and 
one of geometry). 

3.15.2 Excluded Population 

Students in the normally accepted terminal grade 

i) who are in classes typically consisting 
almost of students from lower grade 
levels (eg. a geometry class made up 
mostly of grade 10 students) 

ii) whose mathematics work consists primarily 
of remedial mathematics, business, shop 
or other vo~ational mathematics as 
opposed to a terminal year academic 
program ir. mathematics. 

3.15.3 Stratification 

Stratification variables were: 

School Type (Public/Private); 
Regional Standard Metropolitan Statistical 
Area (SMSA) Location (East-Central/South-West); 
Metro~~litan Status Code (City/Suburb/other or 
distric~ outside SMSA) 

Stratum Percent of 
Number Population Description 

1 10.7 East-Central/.SMSA, City 
2 21.5 East-Central/SMSA, Suburb 
3 11.8 East-Central/Non-SMSA 
4 11.0 South-West/SMSA, City 
5 20.6 South-West/Non-SMSA 
6 15.8 South-West/Non-SMSA 
7 8.5 Private 

3.15.4 Selection of Sample 

Separate national probability samples were drawn 
for public and private schools. 
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The national probability sample of public schools 
wa1 in two 1tages: (administrative) district and 
echool within district. In the first stage 
districts were selected with probability 
proportional to size of grade 12 enrolment. In 
the second stage public schools were ,elected 
without replacement, two per grade 12 level, with 
probability proportional to the estimated number 
of 12th grade students in district school,. The 
uational sample of private schools vaa ,elected 
with probability proportional to size of total 
1chool enrolment. From both school types two 
intact classes per school were selected with equal 
probability from content ability substrata. 
Twice a• many 1cbool di1tricts •• were needed to 
provide an adequate number of data points were 
invited to participate in the expectation of a 
50% cooperation rate at this level. This 
expect&tion pro~ed fairly accurate. Some 
replacement occurred at school level. 
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4 RESPONSE RATES - POPULATION A 

National Centers submitted their sampling plans to the 
Sampling Referee, Dr Malcolm Rosier, ACER. Where these met 
the criteria for representativeness and precision they were 
approved immediately. In several cases approval was granted 
only after the National Center had agreed to modify their 
designs to improve their sample and had resubmitted their 
sampling plans. 

In the interval between having their designed samples 
approved and executing the sample a few National Centers found 
it necessary to amend their designed samples. In some cases 
(e.g. Belgium Flemish and Belgium French) this was because the 
curriculum structure of the school system was changing rapidly. 
In others (e.g. The Netherlands) decisions were taken to over­
sample in some strata to allow particular within -
country analyses. There are thus differences between the 
designed sample and the executed sample for some systems with 
the size of the executed sample exceeding the size of the 
designed sample in some cases. Response rates are therefore 
calculated as a percent of the executed sample. 

The achieved sample refers to the data used for analysis.
Where datawere received from a school or class but the number 
of cases was so small that the data could not be used in any 
analysis the school or class does not fom part of the achieved 
sample. For Nigeria, the number of cases in 2 strata was 
judged too low and these 2 strata were eliminated and the 
national population redefined. In all other systems there 
were sufficient cases in all strata to allow viable parameter 
estimates using weighting, because where the achieved samples 
for strata were small, the populations for those strata were 
also small. 

Sampling plans were constructed with the aim of confining 
sampling errors within acceptable limits (see Sampling Manual). 
Since systems designed their samples to varying limits within 
those advocated as the minimum acceptable there is no single 
response rate at national or stratum level which can be 
designated as the minimum acceptable for specific analyses, 
i.e. one cannot say that response rates of less than 701 (say) 
will necessarily give inadequate achieved samples. The 
adequacy of a sample can be judged against marker variables, 
where these are available, and against the calculated design 
effects (see section 9). 

A further problem in calculating response rates at some levels 
liesin the fact that where a system calculated the number of 
schools (say) needed for the sample, the number of students at 
the target level in classes which would ultimately be selected 
had to be estimated. This resulted in some systems having a 
greater number of students in the achieved sample than were 
estimated in the designed sample. Similarly, for systems where 
two classes per school were to be chosen, it sometimes happened 
that in some selected schools there was only one class at the 
target level. 
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Response rates are therefore discussed below system by system 
with the most appropriate response rates for particular 
countries calculated. The levels at which these are quoted 
depend on the sampling units and the degree of accuracy with 
which statistics for the sampling frame at these levels were 
known when the frame was constructed. 

Not all teachers and students in the achieved sample returned 
data on all instruments and through misadventures at two 
national centers (England and Wales and Belgium (Flemish)} some 
instruments for parts of the samples were lost to the study.
The remaining dataset in both cases is quite adequate for some 
research questions but is dubious for others. Response rates 
(as a percent of the achieved sample) are given by instrument. 

The general level of response rates for schools (or classes) 
is: 

Respanse rate No. of systems 

> 901 12 

801 - 891 4 

701 - 791 2 

601 - 691 2 

4.1 Belgium (Flemish) 

Level Designed 
Sample 

Executed 
Sample 

Achieved 
Sample 

Response 
Rate I 

Schools 200 Slightly 
under 

158 > 801 

Classes 200 200 158 

Teachers 200 II 158 

Students 3103 

Achieved sampling fraction (schools)= 0.095 

As can be seen in the table below a full set of student 
cognitive data is available. 
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I of AchievedInstrument N Sample 

School Questionnaire 158 100 
Teacher Background and Attitudes 154 97 
Opportunity to Learn 

Form Core 137 87 
Form A 138 87 
Form B 138 87 
Form C 138 87 
Form D 136 87 

Student Background and Attitudes* 
Cognitive Form Core 

Form A ) 25t of totalForm B ) sample to doForm c ) each formForm D ) 

1385 
3073 

767 
760 
759 
761 

45 
99 
99 
98 
98 
98 

* National Center mishaps. The lost data was spread 
across all strata almost proportionately. Comparison 
between cognitive results for this 1385 students and 
total achieved sample reveals that little, if any, bias 
is likely to be introduced for most student background 
variables. However, use of data from this questionnaire 
in a causal model is dubious. 

Comparison on Selected Cognitive Items between Students For 
Whom Students Questionnaire Data is Available and Total Sample. 

Item Reduced Sample p-value Total SaIT1ple p-value· 

Core 7 73 73 
15 83 80 

A 7 94 92 
15 64 64 

B 7 83 82 
15 76 76 

C 7 73 72 
15 77 76 

D 7 59 56 
15 73 68 

4.2 Belgium (French) 

Designed Executed Achieved ResponseLevel Sample Sample Sample Rate I 

Schools 150 125 108 86 
Classes 150 108 
Teachers 150 108 
Students 3103 

Achieved sampling fraction (schools) • 0.084 
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' of Achieved 
Instrument N Sam12le 

School Questionnaire 108 100 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 

105 

Not 

100 

Form A administered 
Form !3 in 
Form C 
Form D 

Student Background and Attitudes 
Cognitive Form Core 

Form A 
Form B 
Forrn C 
Form D 

4.3 Sri t.ish Columbia 

Level Designed 
Sam12le 

Executed 
Samele 

School::; 105 93 
Classes 105 93 
Teachers 105 93 
Students 2748 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Forn A 
Form B 
Form C 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
F..,rm D 

4.4 England and Wales 

Designed ExecutedLevel Sam12le Sa_rnple 

Belgium 
(French) 

~054 99 
2025 98 

501 97 
488 94 
499 96 
501 9; 

Achieved Response 
Sam12le Rate I 

89 
89 
89 

2228 

961 

N 
I of Achieved 

Sam:ele 

89 
89 

78 
78 
77 
78 
78 

2158 
2168 

519 
535 
528 
522 

Achieved 
Sa!!l.E!!_ 

100 
100 

88 
88 
87 
88 
88 
97 
97 
93 
~6 
95 
94 

RespOl,S1;. 
Rate I 

Schools 133 114 94 821 
., Students 4041 3206 2678 84 % 
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The sampling procedure selected schools and then students 
(net classes) in the target population within schools. 
Thus within schools students were typically d·rawn from 
several classes. In some schools all teachers with 
students in the sample completed questionnaires, in others 
only one or some completed questionnairP.s. 

I of Achieved 
Instrument N Sample 

School Questionnaire 94 100 
Teacher Background and Attitudes 
Teacher Opportunity to 

Leam Fo:rm Core 

244 

396 
Fo:rm A 380 
Fo:rm B 379 
Fo:rm C 378 
Fo:rm D 379 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 

2619 
2612 

652 

98 
98 
97 

Form B 642 96 
Form C 644 96 
Form D 643 96 

Data was collected from 21 more schools than are included 
in the achieved sample. (See Section 2.4.5) 

4.5 Finland 

Designed Executed Achir -~d :q.esponseLevel Sample Sample Sample Rate% 

Schools 103 103 98 95 
Classes 206 220 206 94 
Teachers 206 220 206 
Students 5665 4914 4484 

The designed sample overestimated the number of students 
expected to be in sampled classes and experiments with 
heterogeneous classes being conducted in some schools led 
to more than 2 classes being selected in these schools. 

I of Achieved 
Instrument N Sample 

School Questionnaire 98 100 
Teacher Back~rQund and Attitudes 206 100 
Teacher Opportunity to 

Learn Form Core 198 96 
Form A 199 97 
Form B 199 97 
Form C 200 97 
Form D 199 97 
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I of Achieved 
Instrument N Sample 

Student Background and Attitudes 4484 100 
Student Cognitive Form Core 4382 98 

Form A 1071 96 
Form B 1095 98 
Form C 1094 98 
Form D 1082 97 

4.6 France 

Designed Executed Achieved ResponseLevel Sample Sample Sample Rate% 

Schools 194 188 187 99 
Classes 388 367 365 99 
Teachers 388 353 * 362 99 
Students 8889 

14 tuachers taught 2 sample classes. In the* 
achieved sample such teachers are counted twice. 

I of Achieved 
Instrument N Sample 

School Questionnaire 187 100 
Teacher Background and Attitudes 347 96 
Teacher Opportunity to 

Learn Form Core 335 93 
Form A 333 92 
Form B 333 92 
Form C 331 91 
Form D 331 91 

Student Background and Attitudes 8329 94 
Student Cognitive Form Core 8317 94 

Form A 2088 94 
Form B 2102 95 
Form C 2089 94 
Form D 2080 94 

4.7 Hong Kong 

Designed Executed Achieved ResponseLevel Sample SattlPle Sample Rate% 

Schools 125 
Classes 120-150 130 > 90 
Teachers 130 
Students 5548 

Selection based on classes at target level. 
Achieved sampling fraction (classes)• 0.055. 
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I of Achieved 
Instrwne=it N SamEle 

School Questionnaire 125 100 
Teacher Background and Attitudes 130 100 
Teacher Opportunity to 

Learn Form Core Not 
Form A Administered 
Form B to 
Fonn C Adequate 
Form D Sample 

Student Background and Attitudes 5548 100 
Student Cognitive Form Core 5495 99 

Form A 1382 100 
Form B 1367 99 
Form C 1367 99 
Form D 1373 99 

4.8 Hunganr 

Designed Executed Achieved Response 
Level SamEle Sample Sample Rat~i 

Schools 70 70 70 100 
Classes 70 70 70 100 
Teachers 70 70 70 100 
Students 1843 1754 95 

I of Achieved 
Instrument N SamEle 

School Questionnaire 70 100 
Teacher Background and Attitudes 70 100 
Teacher Opportunity to 

Learn Form Core 64 91 
Form A 64 91 
Form B 63 90 
Form C 63 90 
Form D 63 90 

Student Background and Attitudes 1754 100 
Student Cognitive Form Core 1754 100 

Form A 441 100 
Form B 439 100 
Form C 442 100 
Form D 432 99 

4.9 Israel 

Designed Executed Achieved ResponseLevel Sam_ple SamEle Sample Rate%· 

School 101 99 81 82 
Classes 150 * 140 
Teachers 150 * 140 
Students 4877 3819 78 



These are dpproximate. Selection of 1 or 2 classes* 
depended on size of school and, in addition, home 
room classes commonly split into smaller classes 
for mathematics instruction. 

I of Achieved 
Instrument N Sample 

School Questionnaire 81 100 
Teacher Background and Attitudes 140 100 
Teacher Opportunity to 

Learn Form Core 140 100 
Form A 136 97 
Form B 137 98 
Form C 133 95 
Form D 135 95 

Student Background and ~ttitudes 3587 94 
Student Cognitive Form Core 3524 92 

Form A 879 92 
Form B 897 94 
Form C 857 90 
Form D 890 93 

4.10 Jaean 

Designed Executed Achieved ResponseLevel Sample Samele Samele Rate% 

Schools 220 220 213 97 
Classes 220 220 213 97 
Teachers 220 220 213 97 
Students 8200 * 8200 * 8091 

* Approximate. 

of Achieved 
Tnstrument N ' Sample 

School Questionnaire 213 100 
Teacher Background and Attitudes 212 100 
Teacher Opportunity to 

Learn Form Core 209 98 
Form A 211 99 
Form B 211 99 
Form C 209 98 
Form D 209 98 

Student Background and Attitudes 8091 100 
Student Cognitive Forms Core 8091 100 

Form A 2041 100 
Form B 2030 100 
Form C 2028 100 
Form D 1992 98 
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4.11 Luxembou~ 

Designb: ExecutedLevel Sample ~ample 

Schools 46 43 
Classes 116 110 
Teachers 116 110 
Students 2390 2184 

Note: 1 school out of e,ery 2 sampled. 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form c 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
Form D 

4.12 The Netherlands 

Designed ExecutedLevel Sample Sample 

Schools 215 236 
Clas@es 215 236 
Teachers 215 236 
Students 5145 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher OpF,-Ortunity to 

Learn Form Core 
Form A 
Form B 
Form C 
Form D 

Student Background and Attitudes 
Student Cognitive Forr Core 

Form A 
Form B 
Form C 
Form D 

Achieved Response 
Sample Rate% 

42 98 
107 97 
107 97 

2106 96 

I of Achieved 
N Sample 

42 100 
107 100 

85 92 
84 91 
84 91 
84 91 
82 89 

2106 100 
2038 97 
sos 96 
504 96 
501 95 
509 97 

Ac.;hieved Resronse
Rae%Sample 

236 100 
236 100 
236 100 

5500 

I of Achieved 
N Sample 

236 100 
236 100 

230 97 
228 97 
224 95 
223 94 
223 94 

5500 100 
5413 99 
1353 98 
1337 97 
1341 98 
1365 99 
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4.13 New Zealand 

Level Designeci 
Sample 

Executed 
Sam12le 

Achieved 
Sample 

Response
Rate% 

Schools 100 100 
Classes 200 199 
Teachers 200 199 
Students 5400 * 

* Approximate 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form C 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
Form D 

4.14 Nigeria 

Level Designed 
Sample 

Executed 
Sample 

Schools 67 67 
Classes 67 67 
Teachers 67 67 
Students 2010 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form C 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
Form D 

100 100 
199 100 
199 100 

5218 

% of Achieved 
N Sample 

100 100 
189 95 

175 88 
170 85 
169 85 
169 85 
168 84 

5218 100 
5176 99 
1297 99 
1319 100 
1303 100 
1294 99 

Achieved Response 
Sample Rate% 

48 72 
48 72 
48 72 

1456 72 

% of Achieved 
N Sample 

48 100 
45 95 

30 62 
31 65 
30 62 
30 62 
31 65 

1456 100 
1414 97 

359 99 
359 99 
384 100 
349 96 
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4.15 Ontario 

Designed Executed Achieved ResponseLevel Sample Sample Sam:ele Rate% 

Schools 130 130 112 86 
Classes 210 210 183 87 
Teachers 210 210 183 87 
Students SOSO 5013 

% of Achieved 
Instrument N Sample 

School Questionnaire 112 100 
Teacher Background and Attitudes 173 95 
Teacher Opportunity to 

Learn Form Core 160 87 
Form A 160 87 
Form B 159 87 
Form C 159 87 
Form D 157 86 

Student Background and Attitudes 4885 97 
Student Cognitive Form Core 4666 93 

Form A 1183 94 
Form B 1179 94 
Form c 1165 93 
Form D 1174 94 

4.16 Scotland 

Designed Executed Achieved ResponseLevel Sam:ele Sample Sample Rate% 

Schools 
Classes* 
Teachers 
Students 2021 

* Intac-t classes not 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form c 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form; 
Fo:rm ,.; 

76 
4563 

354 
1356 67 

sampled - follow-up sample 

% of Achieved 
N Sam:ele 

76 100 
354 100 

Inst1 il.'Tlents 
not 

administered 
in 

Scotla11d 
1356 100 
1320 97 

344 100 
339 100 
336 99 
337 99 
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4.17 Swaziland 

Designed Executed Achieved ResponseLevel Sample Sample Sample Rate% 

Schools 25 25 25 100 
Classes 25 25 25 100 
Teachers 25 25 25 100 
Students 904 

' of Achieved 
Instrument N Sample 

School Questionnaire 25 100 
Teacher Background and Attitudes 25 100 
Teacher Opportunity to 

Learn Form Core 24 96 
Form A 24 96 
Form B 23 92 
Form C 24 96 
Form D 24 96 

Student Background and Attitudes 904 100 
Student Cognitive Form Core 817 89 

Form A 412 91 
Form B 405 90 
Form C 399 88 
Form D 409 90 

Each student took 2 rotated forms so the expected sample 
for each rotated form is 452. 

4.18 Sweden 

Level Designed 
Sample 

Executed 
Sample 

Achieved 
Sample 

Response
Rate% ----

Schools 100 100 96 96 
Classes 200 200 188 * 94 
Teachers 200 200 186 93 
Students 4020 4067 3585 88 

* Includes 2 pseudo classes. 

' of Achieved 
Instrument N Samr2le 

School Questionnaire 96 100 
Teacher Background and Attitudes 186 100 
Teacher Opportunity to 

Learn Form Core 180 97 
Form A 174 94 
Form B 177 95 
Form C 177 95 
Form D 176 95 

Student Background and Attitudes 3585 100 
Student Cognitive Form Core 3451 96 

Form A * 1659 92 
Form B * 1689 94 
Form C * 1664 93 
Form D * 1691 94 

* 2 rotated forms per student administered, thus 
expected :.Jmber for each form is 50% of ~r:.i:1~ 
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4 .19 Thailand 

Designed Executed Achieved Response Level Sample Sample Sample 2!.~-
Schools 100 100 99 99 
Classes 100 100 99 99 
Teachers 100 100 99 99 
Students 4233 4233 4023 95 

Instrument 

School Questionnaire 
Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form C 
Form D 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
Form o 

4.20 USA 

Designed Executed AchievedLevel Sample Sample Sample 

Districts 70 liS 93
Schools 125 180 150
Classes 250 360 280
Teachers 250 360 280
Students 5,000 9,000 6,858 

* At this level. See section 6.20 
I of Achie

Instrument N Sample 

School Questionnaire 157 100 

I of Achieved 
N Sample 

99 
99 

90 
90 
90 
90 
90 

3821 
3824 

937 
939 
965 
971 

100 
100 

91 
91 
91 
91 
91 
95 
95 
93 
93 
96 
97 

Respo'lse
Ratel 

50.3 
83.3 
77.8 
77.8 
76.2 

Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form Core 
Form A 
Form B 
Form C 
Form o 

Student Background and Attitudes 
Student Cognitive Form Core 

Form A 
Form B 
Form C 
Form o 

ved 

276 99 

269 
269 
269 
268 
267 

6683 
6648 
1692 
1653 
1695 
1649 

96 
96 
96 
96 
95 
97 
97 

100 
99 

100 
99 
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RESPONSE RATES - POPULATION B 

Almost all National Centers chose to sample one intact class per 
school. In most countries a relatively small proportion of the 
age cohort takes mathematics at the advanced level defined for 
Population B. Thus although the executed and achieved samples 
fell well short of the designed sample as approved by the 
Sampling Referee, the achieved sampling fractions are still high. 
Comments for Population A (Section 4) are also applicable for 
Population B. 

The general level of response rates for schools/classes are: 

Response Rate 

;> 901 

801 - 891 

701 - 791 

601 - 691 

5.1 Belgium (Flemish) 

DesignedLevel Sample 

Schools 150 
Classes 
Teachers 
Students 

Instrument 

School Questionnaire 

No of Countries 

9 

3 

2 

Teacher Background and Attitudes 
Teacher Opportunity to 

Learn Form 1 
Form 2 
Form 3 
Form 4 
Form 5 
Form 6 
Form 7 
Form 8 

Student Background and Attitudes 
Student Cognitive Form 1 

Form 2 
Form 3 
Form 4 
Form 5 
Form 6 
Form 7 
Form 8 

Executed Achieved 
Sample Sample 

150 131 
197 
197 

2859 

Response 
~~ 

87 

I of Achieved 
N sam12le 

131 100 
180 91 

193 98 
193 98 
193 98 
193 98 
193 98 
193 98 
193 98 
193 98 

2858 100 
716 100 
714 100 
723 100 
702 98 
714 100 
713 100 
721 100 
706 99 
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5.2 Belgium (French) 

Designed Executed Achieved ResponseLevel Sample Sample Sample Rate 

Schools 152 113 87 77 
Classes 153 
Teachers 151 
Students 2062 

Although the executed sample is considerably smaller 
than the designed sample it should be noted that the 
achieved sampling fraction for schools is 0.19. 

I of Achieved 
Instrument N Sample 

School Questionnaire 87 99 
Teacher Background and Attitudes 151 100 
Teacher Opportunity to 

Learn Form 1 Not 
Form 2 administered 
Form 3 in 
Form 4 Belgium 
Form 5 (French) 
Form 6 
Form 7 
form 8 

Student Background and Attitudes 2018 98 
Student Cognitive Form 1 508 99 

Form 2 490 95 
Form 3 502 97 
Form 4 503 98 
Form 5 505 98 
Form 6 487 94 
Form 7 505 98 
Form 8 507 98 

5.3 British Columbia 
Designed Executed Achieved ResponseLevel Sample Sample Sample Rate 

Schools 78 
Classes 105 105 95 !'10 
Teachers , "~ 105 95.I,. VJ 

Stude11cs 1954 
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I of Achieved 
Instrument N Samele 

School Questionnaire 88 100 
Teacher Background and Attitudes 95 100 
Teacher Oppor~unity to 

Learn Form· 1 93 98 
Form 2 93 98 
Form 3 93 98 
Form 4 93 98 
Form 5 92 97 
Form 6 90 95 
Form 7 92 97 
Form 8 94 99 

Student Background and Attitudes 1948 100 
Student Cognitive* Form 1 241 99 

Form 2 248 100 
Form 3 236 97 
Form 4 244 100 
Form 5 247 100 
Form 6 240 98 
Form 7 239 98 
Form 8 233 95 

* Each student took 1 rotated form so the expe~tea 
number of students per form is 244. 

5.4 England and Wales 

Level Designed 
Samele 

Executed 
Samele 

Achieved 
Samele 

Response 
Rat~ 

Schools 399 346 312 90 
Classes 
Teachers 678 
Students 3996 3703 3578 

$ of Achieved 
Instrument N Sample 

School Questionnaire 312 100 
Teacher Background and Attitudes 613 90 
Teacher Opportunity to 

Learn Form 1 507 75 
FOIT:.l 2 502 74 
Form 3 500 74 
Form 4 503 74 
Form 5 495 73 
Form 6 497 73 
Form 7 496 73 
Form 8 492 73 
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' of Achieved 
Instrument N Sam2le 

Student Background and Attitudes 3436 96 
Student Cognitive Form 1 842 98 

Fonn 2 848 99 
Form 3 868 100 
Form 4 850 99 
Form 5 849 99 
Form 6 857 100 
Form 7 847 99 
Form 8 836 97 

Sampling was of random selection of students within 
schools so several teachers per school received 
questionnaires. Thus although not all teachers completed 
the teacher Opportunity-to-Learn questionnaires, good 
Opportunity-to-Learn data is available for all but 
3 schools. 

5.5 Finland 

Designed Executed Achieved ResponseLevel sam:12le sam2le sam:ele Rate 

Schools 88 88 81 92 
Classes 88 88 81 92 
Teachers 88 88 81 91 
Students 1632 1759 1550 88 

I of Achieved 
Instrument N Sam:12le 

School Questionnaire 81 100 
Teacher Background and Attitudes 81 100 
Teacher Opportunity to 

Learn Fortn 1 76 94 
Form 2 76 94 
Form 3 76 94 
Form 4 76 94 
Form 5 76 94 
Form 6 76 94 
Form 7 76 94 
Form 8 76 94 

Student Background and Attitudes 1550 100 
Student Cognitive Form 1 379 98 

Form 2 379 98 
Form 3 381 98 
Form 4 373 96 
Form 5 378 98 
Form 6 369 95 
Form 7 371 96 
Form 8 376 97 
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5.,., r. Hong Kong 

Level Designed 
Sample 

Executed 
Sample 

Achieved 
Sample 

Response 
Rate 

Schools 
Classes* 
Teachers 
Studentc 

150 approx. 150 
112 
125 
125 

3294 

83% 

Intact classes sampled iirectly.* 
Achieved sampling fraction (classes)= 0.18 

' of Achieved 
:':nstrument N Sample 

School Questionnaire 112 100 
Teacher Background and Attitudes 125 100 
Teacher O;_')C)xtun1. 

Learn Form 1 
to 

No 
!r:-orm 2 data 
Per=, 3 ri::turned 
Form 4 from 
Form 5 National 
Form 6 Center 
Fonn 7 
Form 8 

Student ~dckground and Attitudes 
Student Cognitive Form 1 

3294 
815 

100 
99 

Form 2 814 99 
Form 3 817 99 
Form 4 816 99 
Form s 820 100 
Form 6 799 97 
Form 7 803 98 
Form 8 791 96 

5.7 Hungar~ 

Designed Executed Achieved ResponseLevel Sample Sample* Sample Rate ' 

Schools 75 92 92 100 
C!asse.; 78 95 9!> 100 
'l'eacher~ 78 95 94 100 
Students 2009 2540 2455 97 

• Some cells of sampling frame oversampled to 
enable between stratum comparisons. 
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' of Achieved 
Instrument N Sample 

School Questionnaire 92 100 
Teacher Background and Attitudes 94 100 
Te&cher Opportunity to 

Leam Form 1 90 96 
Form 2 90 96 
Form 3 90 96 
Form 4 90 96 
Form 5 90 96 
Form 6 90 96 
Form 7 90 96 
Form 8 90 96 

Student Background and Attitudes 2443 100 
Student Cognitive Form 1 649 100 

Form 2 589 96 
Forr. '3 587 96 
Form 4 599 98 
Form 5 610 99 
Form 6 689 100 
Form 7 529 86 
Form 8 612 100 

5.8 Israel 

Designed Executed Achieved ResponseLevel Sample Sample Sample RatP 

Schools 96 92 64 70 
Classes * 108 
Teachers 108 
Students 2650 1905 72 

* Number of classes per school chosen dependent 
in size of school. Exact number not known at 
International Center. 

' of Achieved 
Instrument N Sample 

School Questionnaire 64 100 
Teacher Background and Attitudes 82 76 
Teacher Opportunity to 

Leam Form 1 79 73 
Form 2 79 73 
Form 3 79 73 
Form 4 78 72 
Fo·,n 5 78 72 
Form 6 76 70 
Form 7 77 71 
F:>rm 8 77 71 
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' of Achieved 
Instrument N Sample 

Student Background and Attitudes 1810 95 
Student Cognitive Form 1 420 88 

Form 2 411 86 
Form 3 424 89 
Form 4 421 88 
Form 5 433 91 
Form 6 415 87 
Form 7 416 87 
F:>rm 8 410 86 

5.9 Japan 

Designed Executed ,".r:h ieved ResponseLevel Sample Sample Sample Rate 

Schools 220 207 192 93 
Classes 220 207 207 * 100 
Teachers 220 207 207 100 
Students 8200 7982 7954 100 

Two classes chosen in some schools.* 

' of Achieved 
Instrument N Sample 

School Questionnaire 192 100 
Teacher Background and Attitudes 207 100 
Teacher Opportunity to 

Learn Form 1 200 97 
Forn. 2 201 97 
Form 3 201 97 
Form 4 201 97 
Form 5 200 97 
Form 6 200 97 
Form 7 201 97 
Form 8 199 96 

Student Background and Attitudes 7954 100 
Student Cognitive Form 1 1986 100 

Form 2 1970 99 
Form 3 1995 100 
Form 4 1999 100 
Form 5 1994 100 
Fom 6 1982 100 
Form 7 1994 100 
Form 8 1988 100 
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5.10 New Zealand 

Designed Executed Achieved ResponseLevel Sample Sample Sample Rate 

Schools 80 80 79 99 
Classes 80 80 79 99 
Teachers 80 80 79 99 
Studentn 1200 (approx) 1214 1193 98 

' of Achieved 
Instrument N Sample 

School Questionnaire 79 100 
Teacher Background and Attitudes 79 100 
Teacher Opportunity to 

Learn Form 1 78 99 
Form 2 78 99 
Form 3 78 99 
Form 4 78 99 
Form 5 78 99 
Form 6 78 99 
Form 7 78 99 
Form 8 78 99 

Student Background and Attitudes 1186 99 
Student Cognitive Form 1 304 100 

Form 2 296 Q9 
Form 3 279 :14 
Form 4 280 94 
Form 5 288 97 
Form 294 99 
Form "7 304 100 
Form 8 284 95 

5.11 Ontario 

Designed Executed A1:hieved ResponseLevel Sam12le Sam:ele Sample Rate 

Schools 85 85 79 93 
Classes 815 
Teachers 245 245 210 86 
Students 3000 (approx) 3214 
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' of Achieved 
Instrument N Samele 

School Questionnaire 79 100 
Teacher Ba~kground and Attitudes 187 89 
Teacher Opportunity to 

Learn Form 1 194 92 
Fo.rm 2 197 94 
Form 3 192 91 
Form 4 194 92 
Form 5 196 93 
Form 6 194 92 
Form 7 195 93 
Form 8 190 90 

Student Background and Attitudes 3190 99 
Student Cognitive Form 1 699 87 

Form 2 716 89 
Form 3 682 85 
Form 4 692 86 
Fc,rm. 5 713 89 
Form 6 694 86 
Form 7 732 91 
Form 8 715 89 

5.12 Scotlar.d 

Designed Executeu Achieved ResponseLevel Samele Sa.,nele Samele Rate 

Schools 67 67 54 81 
Classe!i * 
TE'achers 272 
St1c'ients 1700 (approx) 1501 

Sampling not be intact classes.* 

' of Achieved 
Instrument N Samele 

School Questionnaire 54 100 
Teacher Background and Attitudes 218 80 
Te,cher Opportunity to 

Learn For,n 1 Instrument 
Form 2 notF·orm 3 
rorm 4 administered 
Form 5 
Form 6 
Form 7 
Form 8 

Student Background and Attitudec 1501 
Student Cognitive Form 1 373 99 

F'-'rm 2 367 98 
Form 3 373 99 
Form 4 368 98 
Form 5 364 97 
Form 6 379 100 
Fnrm ' 371 99 
Form 8 371 99 
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5.13 Sweden 

Designed Executed Achieved ResponseLevel Sample Sample Samele Rate 

Schools 129 129 127 98 
Classes 129 130 134 * 
Teachers 129 129 127 98 
Students 2999 2929 2712 93 

* Some classes split into pseudo-classes on the 
basis of course. 

I of Achieved 
Instrument N Sample 

School Questionnaire 127 100 
Teacher Background and Attitudes 127 100 
Teacher Opportunity to 

Learn Form 1 124 98 
Form 2 123 97 
Form 3 124 98 
Form 4 124 98 
Form 5 124 98 
Form 6 124 98 
Form 7 124 98 
Form 8 124 98 

Student Background and Attitudes 2712 100 
Student Cognitive Form 1 622 92 

Form 2 609 90 
Form 3 609 90 
Form 4 623 92 
Form 5 619 91 
Form 6 638 94 
Form 7 612 90 
Form 8 626 92 

5.14 Thailand 

Designed Executed Achieved ResponseLevel Sampl~ Samele Sample Rate 

Schools 64 64 64 100 
Classes 107 107 i07 100 
Teachers 107 107 107 100 
Students 4150 4150 3747 90 
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Instrument N 

School Questionnaire 64 
Teacher Background and Attitudes 107 
Teacher Opportunity to 

Learn Form 1 100 
Form 2 99 
Form 3 98 
Form 4 99 
Form 5 99 
Form 6 98 
Form 7 98 
Form 8 98 

Student Background and Attitudes 3747 
Student Cognitive Form 1 945 

Form 2 935 
Form 3 959 
Form 4 930 
Form 5 931 
Form 6 916 
Form 7 934 
Form 8 920 

5.15 USA 

Designed ExecutedLeve! Sa~ Sample 

Districts 70 194 
Schools 125 216 
Classes 250 303 
Teachers 250 303 
Students 5,000 6,060 

Instrument N 

School Quostionnaire 150 
Teacher Background and Attitudes 250 
Teacher Opportunity to 

Learn Form l 250 
Form 2 250 
Form 3 250 
Form 4 250 
Form 5 250 
Form 6 250 
Form 7 249 
Form 8 249 

Student Backgrouna and Attitudes 4643 
Student Cognitive Form 1 1129 

Form 2 1138 
Form 3 1138 
Form 4 "148 
Form 5 1157 
Form 6 1141 
Form 7 1116 
Form 8 1143 

I of Achieved 
Samele 

100 
100 

93 
93 
92 
93 
93 
92 
92 
92 

100 
100 
100 
100 

99 
99 
98 

100 
98 

Achieved Response 
Sample Rate 

93 47 .9 
150 69.4 
252 83.2 
252 83.2 

4,671 i'7 .1 

I of Achieved 
Sample 

69 
83 

99 
99 
99 
99 
99 
99 
99 
99 
9? 
97 
98 
98 
9; 

100 
98 
96 
98 

• National Center estimates 
School districts over supled to allow for refusals. Cooperatior. rate at distric• 
1•v•1 nf' ♦ h• ,-,.~.,. nf' i:.n'! 
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6 REPRESENTATIVENESS OF SAMPLES - POPULATION A 

In this and the next sections cPrtain characteristics of the samples 
are examined in order to assist in judging the representativeness of 
the samples. Cross-national studies pose particular problems in 
this respect. Variables defined for international purposes do not 
necessarily match comparable within country variables which are 
usually used as marker variables. An example of this is the 
variable Father's Occupation. For the purposes of the study 
instructions were issued as to how n~tional centres should go about 
classifying these to form scales which might allow between country
comparisons. Thus most national centers had to adapt existing 
national scales or, in some cases, create a coding system appro­
priate to the IEA scale. Comparison of the IEA occupational scale 
with results for particular ccuntries, where often the occupational
classification system is not intended as ,:l SES scale, then becomes 
almost meaningless. It is also difficult to obtain statistics on 
some (proposed) marker variables from some countries. 

Below, each system is considered in turn and what relevant informa­
tion is available is presented. For certain systems where loss of 
dat~, lower response rates or sample attrition indicated a possible 
problem ~ith representativeness special efforts to obtain marker 
variable data were made and ext~aded reports are given for these. 
In general, the methods by which national centers carried out 
sampling and data collections,an~ good response rates,ensured that 
the samples were representative. 

Some of the marker variables for which results are presented for 
Population A include: 

i Gender Distribution - Students. For almost all 
systems virtually 1001 of students are in school 
and form the (Population A) population at this 
level. The expected proportion for each gender
is thus approximately 501 with the caveat that 
excluded populations whi~h have a preponderance 
of students of one gender may cause a deviation 
from this. 

ii Student Age. Early i~ the Study national centers 
supplied figures for the distribution of 13 year 
olds across grades. The purpose of this was to 
enable the Sampling Referee to ensure that the 
target grade chosen was in keeping with the inter­
national population definition. Data from the 
Study gave age distribution within grade. A 
reasonable comparison between distributions 
(making some strong asswnptions \1 ,m 1ght have been 
possible if the statistics supplied by the 
national centers had been gathered at the same 
time of year as IEA data collection took place. 
This was not the case. Age comparisons are thus 
useful only in providing an assuranc~ that the 
correct grade (in terms of the population definition) 
was tested. 
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iii Father's Occupation. For some countries it was 
possible to obtain the proportion of males in 
various classifications of occupations. These 
can be used to give comparisons of trends but 
congruence should not be expected for two major 
reasons. First, the distribution of occupations 
for all males is likely to be significantly 
different from the distribution of males that 
are fathers of 13 year old ,tudents. Second, 
classifications of occupations for individual 
countries only approximate •nose for the IEA 
study. 

Most of the occupational group statistics are taken from the Year­
book of Labour Statistics 1983, International Labour Office, Geneva. 

Occupational groups have been ~ornbined to give an approximation to 
the IEA classifications as follows: 

IEA Classification ILO Category 

(1 Professional, Te~hnical and 
( Related Worke:-s1 Professional and (Managerial (2 Administrative and Managerial 
( Workers 

(3 Clerical and Related Workers 
(42 Clerical and Sales Sales Workers( 
(5 Service Workers 

(6 Agriculture, Animal Husbandry 
3 Skilled Workers ) ( and Forestry workers, Fisher ~n 

) ( and Hunters 
) <7 Production and Related Workers,

4 Unskilled Workers) ( Transport Equipment Operators( and Labourers 

iv Sundry variaoles. For a few systems data on other 
variables which provided reasonable checks on the 
sample were able to be obtained and are included 
for these systems. 

Most data supplieu by national centers with sampling plans or as 
part of the National Case Study material came from annual collec­
tions of education statistics undertaken by ministries of education 
ur other departments of government. These were referred to PY 
national centers as Official Statistics etc and in many cases ther~ 
is no reference to the title of the publication from which they are 
t ...ken. 
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In addition to the information above, for each system the distri­
bution of responses to two teacher questionnaire items from the 
Study are presented. The first of these items asked teachers to 
judge whether their target class was lower, about the same or 
higher in average ability than other comp~~able classes in the 
school. In a system in which streaming or satting is widely 
employed it could be expected that similar pxoportions of teachers 
would cqoose "lower• and "higher•. In s1stems in which streaming 
is rare the same result could be expected. Where systems have a 
mixture of streaming practices - ie some schools streaming and 
some not, it can be expected that g;eater proportions of teachers 
will choose "lower• than "higher• since providing for special or 
remedial mathematics classes is more conunon than providing for 
accelerated classes. It is therefore suggested that for a system 
with a high proportion of teachers choosing "higher" relative to 
the proportion choosing "lower" there is possible bias. 

The second item asked teachers to judge how many students in the 
target class would rate 1n the top one-third of students nationally, 
how many in the middle one-third, how many in the bottom one-third, 
and for how many students they were unable to judge. w~~n the 
data are aggregated to national level, assuming perfect judgment 
on the part of teachers, equal numbers in the •top", "middle" and 
"bottom" thirds would be expected. In fact the proportion of 
students judged to be in the "middle one-third" was much greater 
than proportions in the other "one-third" categories, perhaps 
because of the pervasive influence of the normal curve. It was 
also most common across countries for higher proportions to be 
judged to be in the bottom one-third than the top one-third but 
although it can be assumed that there will be nationRl differences 
in teacher response to this item the data can still be regarded as 
an indicator of sample representativeness. Where an unduly high 
proportion of students is judged to be in the "top one-third" in 
relation to students in the "bottom one-third" there is a sugges­
tion of possible upward achievement bias in the sample. 

6.1 Belgium (Flemish) A 

6.1.1 Gender Distribution - Student~ 

IEA Sample 

Male 47.6 All students at this grade level 
Female 52.4 take Population A mathematics. 

6.1.2 Student Age 

IEA Sample Mean 14.2 years at post-test. At the middle 
of the school year the modal age would thus lie between 
13 years and 14 years. 
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6.1.3 Teacher Judgment of Ability of Class (Percent) 

No Other Class Lower About the Same Hi,gher 
9 20 54 16 

Incidence of Streaming/Setting • 271 of schools 

6.1.1 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle j Top j 
10 29 42 19 

6.2 Belgium (French) A 

6.2.1 Gender Distribution - Students 

IEA Sample 

Male 53.4 All students at this grade level 
Female 46.6 take Population A mathematics. 

6.2.2 Student Age 

IEA Sample Mean 14.5 years at post-test. This is somewhat 
higher than the Belgium (Flemish) mean and in part results 
from slightly differing grade retention practices. 

6.2.3 Teacher Judgment of Ability of Class (Percent) 

No Other Class Lower About the Same Higher 

2 37 51 11 

6.2.4 Teacher Judgment of Student Ability (Percent) 

Item not included. 

6.3 British Columbia 

6.3.1 Gender Distribution - Students 

IEA Sample G~ade Population* 

Male 49.7 51.1 
Female 50.3 4·8. 9 

* National Enrolment Figures, Sept 1977, Ministry of Education. 
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6.3.2 Student Age 

IEA Sample Mean 14.0 years at testing (May) 
Grade Population Mean 13.5 years at official Ministry 

data collection. 

Assuming official Ministry data collection early in the 
school year, while IEA testing was towards the end of the 
school year, these mean values are not inconsistent. 
Standard deviations for both age distributions were of 
the order of 6 months. 

6.3.3 Occupational Groups (Percent) 

IEA 1 2 3+4 
ILO 1981 1+2 3+4+5 6+7 

37 23 10 27 54 so 

Note: The ILO figures are for all Cana~a. 

6.3.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
30 0 5 65 

Incidence of Streaming/Setting: 701 of schools. 

6.3.S Teacher Judgment of Student Ability (Percent) 
1Unab!e to Judge Bottom j Middle 1 Top 'j3 

6 21 42 31 

6.3.6 Possible Bias of Sample 

W:.ere principals or department heads selected classes it is 
likely that they tended to choose average or higher ability 
classes. 
Three cognitive i. ....._,ns used in a British Columbia province·­
wide assessment in 1981 were very similar to those used in 
the Second IEA Mathematics Study (there was a difference in 
the alternatives) and two others were close enough to be 
comparable. The mean percent correct for these items was 
71.8 in the province-wide aRsessment and 75.6 in the lEA 
study. 
It is thus very probable that the British Colwnbia Popula­
tion A sample was biased upwards. 
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6.4 En9:land and Wales 

6.4.1 Gend£r Distribution 

IEA Sample 13 year old Population• 

Male 46.0 51.3 
Female 54.0 48.7 

* As at 31 August 1979. School Leavers and Examinations, 
DES, London, and Statistics of Education in Wales, 
No 5, 1980, Welsh Office, Cardiff. 

Note: i Comp&rison group is of 13 year olds, not 
third form. 

ii The lower than representative propo:tion of 
boys in the sample is probably Jue to higher 
refusal rate from boys' schools. One of the 
stratifying variables was school type so 
weighting would have adjusted for this. 

6.4.2 Student Age 

IEA Sample mean 14.1 years at testing. In the middle 
of the school year the modal age would thus have been 
between 13 years and 13 year£ 11 months, as required 
by the population definition. No comparativP population 
statistics available at the International Center. 

6.4.3 Teacher J~dgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
2 45 20 34 

6.4.4 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle 1 Top 1 
! ! 

2 30 37 30 

6.4.5 Possible Bias of Sample 

i For 21 schools (622 students) no stratum 
number was supplied. Most of these schools had 
apparently changed stratum during the course of 
the study and the England and Wales National Center 
was unable to, or preferred not tor allocate a 
stratum number. These schools were deleted from 
the sample because they were unable to be included 
in the weighting calculations. 
The mean c1f the 40 item core test for these 622 
students is 51.0 compared with a mean of 49.3 for 
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the accepted IEA sample. Differences in percent 
correct for individual items ranged from 6.8 in 
favor of the rejected group to 4.2 in favor of 
the IEA sample. In general differences were 
small. Thus the loss of students who could not 
be assigned strata may have given a small downward 
bias to the IEA semple. 

11 The intended Population A sample was 133 schools. 
Of a total of 248 schools which had to be invited to 
participate in order to achieve this target, 64 ~id 
not reply and 47 refused. Refusals and non-reply 
occurred across strata and while there were some 
differences in per strata proportions of refusal/ 
non-reply, no strata were eliminated. However, the 
r~lative within strata characteristics of the 
schools which refused or did not reply is not known. 
Since this sampling procedure might be expected to 
result in bias through schools less confident of 
their students performing well refusing to partici­
pate, a more detailed examination of marker 
variables is included as Appendix 1. The material 
included above and in Appendix l does not indicate 
likelihood of upward bias in achievement. 

6.5 Finland 

6.5.l Gender Distribution - Students 

IEA Sample Grade Population 

Male 52. 4 All students in Population A 
Female 47.6 

6.5.J.. Student Age 

'1'.::0A Sample mean 13.8 years at post-test. 

6.5.3 R~gional Distribution of Sample (Percentages) 

Province 

:nusimaa 
Turku and Peri 
Harne 
Kymi 
Bohjois-Karjala 
Mikkeli 
Vaasa 
Keski-Suomi 
Kuopio 
Oulu 
Lappi 
Swedish Speaking 

Schools 

Schools 
Grade 

Population 

17.6 
12.8 
12.3 
4.5 
4.0 
4.9 
7.8 
5.8 
5.8 
9.9 
6.3 

6.1 

Sample 

19.4 
11.2 
13.3 
6.::. 
5.1 
7.1 
5.1 
6.1 
4.1 

10.2 
6.1 

5.1 

Students 
Grade Sample 

Population 

20.7 20.5 
13.3 14.5 
13.4 12.5 
3.7 5.4 
4.6 6.9 
7.2 5.0 
5.0 5.2 
5.0 5.2 
5.5 3.2 
9.6 10. "J 
5.0 5.5 

4.9 4.5 
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6.5.4 occupational Groups 

IEA 
ILO 1980 

1 

8 

1+2 

25 

2 

14 

3+4+5 

39 

3+4 

78 

6+7 

59 

Note: ILO figures for Finland include both sexes. 

6.5.5 Teacner Judgment of• Class Ability (Percent) 

No Other Class Lower About the Same Higher 
25 22 45 8 

Incidence of Streaming/Setting 92% of schools. 

6.5.6 Teacher Judgment 

Unable to Judge 

6 

of Student Ability (Percent) 
" 1Bottom j Middle j Top J 

39 39 17 

6.6 France 

6.6.1 Gender Distribution 

IEA Sample Population 1979-80 

Male 43.5 46.2 At the end of grade 7 older boys 

Female 56.5 53.8 
are commonly switched to tech­
nical education while girls 

6.6.2 Student Age 
remain in general education. 

IE~ Sample Mean 14.2 years at post-test. (May) 
Grade Population* Mean 13.8 years at date of official 
statistics collectior 

* France 1978-79 Official Statistics (Ministry) 1980. 
Age is at 1.1.79. 

Students between 13 years and 13 years 11 months are fairly 
·equally split between grades 4e and Se at the middle of the 
school year. The higher of the two grade levels (4e) was 
chosen on the basis of curricular fit to the tests. 
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6.6.3 Teacher Gender 

IEA Sampl.e Grade Population ~eachers* 
Male 51.7 53.2 
Female 48.3 46.8 

*, France 1979-80 Official Statistics (Ministry) 1980. 

6.6.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
2 21 so 27 

Incidence of Streaming/Setting: 151 of schools. 

6.6.S Teacher Judgment of Student Ability (Percent) 

~nable to Judge Bottom j Middle j Top j 
16 26 43 15 

6.( 6 Because of grade repeating in France prior to the 
testing year the target grade contains students who 
have made normal progress through the grades, students 
who have repeated a year and, in some cases, students 
who had repeated two years. 

6.7 Hong Kong 

6.7.1 Gender Distribution - Student 
IEA Sample Grade Population~ 

Male 50.9 50.9 
Female 49.1 49.1 

* Figures supplied by Hong Kong Education Department 
statistics section. 

6.7.2 Student Age 

IEA Sample Mean 13.2 years at post-test. 
13 year olds are spread across several grades in 
Hong Kong. The grade selected was that which had 
the greatest number of 13 year olds by the mindle 
of the school year. 
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6.7.3 occupational Groups 

IEA 
ILO 1981 

1 
1+2 

2 
3+4+5 

3+4 
6+7 

12 9 12 38 76 53 

Note: ILO figures for Hong Rong include both sexes. 

6.7.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
0 24 64 13 

6.7.5 

Incid~nce of Streaming/Setting: 231 of schools. 

Teacher Judgment of Student Ability (Percent) 
1 1 1Unable to Judge Bottom! Middle 3 Top! 

12 38 37 13 

6.8 Hungary 

6.8.1 Gender Distribution - s:udent 

Male 
Female 

IEA Sample 
48.:: 
51.8 

1001 of students in school and 
taking mat.~ematics at this 
level. 

6.8.2 

6.8.3 

Student Age 

IEA Sample Mean 14.2 years at testing. 
at mid-year is less than 14 years. 

Occupational Groups 

Modal age 

IEA 
ILO 1980 

1 
1+2 

2 
3+4+5 

3+4 
6+7 

14 13 20 11 66 75 

6.8.4 Teacher Judgmer.t of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
22 34 29 15 

6.8.5 

Incidence of Streaming/Setting: 01 of schools. 

Teacher Judgment of Student Ability (Percent) 

Item not administered in Hungary. 
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6.9 Israel 

6.9.2 

6.9.3 

Gender Distribution 

IEA Sample Grad~ Population* 
Male 50.9 49.5 
Female 49.l 50.5 

* Official statistics, 1977. 

Student Age 

IEA Sample Mean 14.0 years at time of testing. 
Modal age in the middle of the school year would 
thus fall within the range quoted in the inter­
national population definition. No comparative 
population data is available at the International 
Center. 

Occupational Groups (Percent) 
~~ 

IEA l 2 3+4 
ILO 1981 1+2 ~H4+5 6+7 

10 23 39 28 51 49 

6.9.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
21 34 19 26 

Incidence of Streaming/Setting: 711 of schools. 

6.9.5 Teacher Judgment of Student Ability (Percent) 
1 1Unable to Judge Bottom j Middle! Top! 

2 35 39 24 

6.9.6 Possible Bias in the Sample 

There is no indication of bias with respect to the 
defined population, but it must be recalled that 
Arabic-speaking schools were not included in the 
defined population so that with respect to the 
whole Israel school system the sample is likely 
to be biased. 
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6.10 Japan 

6.10 .1 Gender DistrJ.bution 
ILA ~ample Grade Population* 

Male 51.5 51.1 
Female 48.5 48.9 

* Educational Statistics, Japan, 1976 edition; 
Ministry of Education, Science and Culture. 

6.10.2 Student Age 

At the time of the post-test mean student age was 
13.5 years. 91.21 of the sample were aged be~ween 
13 and 14 years. This is consistent with there 
being no grade repeating in Japan. 

6.10.3 Teacher Gender 
IEA Sample Grade (Teacher) Population* 

Male 77.4 70.1 
Female 22.6 29.9 

* Full-time teachers, grade 7. Educational 
Statistics, Japan, 1976 edition. 

6.10.4 Class Size 
IEA Sample Educational Statistics, Japan 1976 

Interval I of classes Interval I of classes 
29-36 11.0 31-35 10.0 
37-40 27.1 36-40 28.9 
41-44 44.3 41-45 46.5 

Note: Intervals are different. 

6.10.5 Occupational Groups 

Because cf sensitivity about this type of item in 
Japan no response was received from 431 of the sample., 

6.10.6 Teacher Judgment of Class Ability (Percent) 
No Other Class Lower About the Same Higher 

8 27 62 3 
Incidence of Streaming/Setting: less than 21 of 
schools. 

6.10.7 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle j Top j 
4 30 38 
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6.11 Luxembourg 

6.11.1 Gender Distribution - Students 

IEA Sample 
Male 49.3 All students in this level 
Female 50.7 in Population A. 

6.11.2 Student dge 

IEA Sample Mean 14.5 years at post-test. 
At mid-year 13 year olds are divided fairly evenly 
between two grades. The higher grade was chosen on 
the basis of curricular fit of the IEA items. 

6.11.3 Teacher Judgment of Class Ability (Percent) 

No Otht:r Class Lower About the Same Higher 
10 24 54 11 

Incidence '."Jf Streaming/Setting : 381 cf schools. 

6.11.4 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle 1 Top 1 
! ! 

8 35 43 13 

6.12 The Netherlands 

6.12.1 Gender Distribution - Students 
IEA Sample 

Male 50.9 All students in school types 
Female 49.1 sampled take mathematics. 

6.12.2 Student Age 

IEA Sample Mean 14.4 years at testing. 

At about the middle of the school year ages are distributed 
as follows in the grades AE7 and AES* 

12 years 13 years 14 years Other 
AE7 52.3% 37.21 8.51 2.01 
AES 0.21 45.21 39.01 15.51 

AES was chosen on the basis of curricular fit of the IEA tests. 

* Official Statistics 1978/79 
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6.12.3 Occupational Groups (Percent) 

1IEA 2 3+4 
ILO 1979 1+2 3+4+5 6+7 

21 21 25 40 55 39 

Note: ILO figures for the Netherlands include 
both sexes. 

6.12.4 Teacher Judgment of Class Ability (Percent) 

Item not administered in the Netherlands. 

6.12.5 Excluded Population 

There is no indic3tion of bias (that cannot be 
corrected by weighting) with respect to the 
defined population. With respect to the total 
AES population, however, there is an upward
achievement bias. Students in the excluded 
population are, in general, of lower ability than 
those in the IEA population and the excluded 
population is approximately 201 of the age group. 

6.13 New Zealand 

6.13.1 Gender Distribution - Student 

IEA Sample Grade Population* 
Male 50.5 50.8 
Female 49.5 49.2 

* Educational Statistics, Department of Education, 
1981. 

6.13.2 Student Age 

IEA Sample Mean 14.0 at time of post-test (Nov)
Population Mean 13.7 at 1 July. 

6 .13. 3 Occupational GrCJ~1ps 

2IEA 1 3 
Elley-Irving

SES Scale 1+2 5+643 

27 27 io 3024 14 29 29 

Note: The Elley-Irving SES Scale is New Zealand developed
but figures are for all males in the work force. 
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It is of interest to compare the ILO/IEA ratings •. 

1 2 3+4 
ILO 
IEA 

1+2 3+4+5 6+7 

24 18 27 23 49 62 

6.13.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
<l 30 45 25 

Incidence of Streaming/Setting: 75% of schools 

6.13.5 Teacher Judgment of Student Ability (Percent) 
1 1 1Unable to Judge Bottom 3 Middle 3 Top 3 

4 30 45 21 

6.14 Ontario 

6.14.1 ~ender Distribution - Students 
IEA Sample 

Male 50.2 All students are in school at 
Female 49.8 this level and are taking 

Population A mathematics. 

6.14.2 Student Age 

IEA Sample Mez~ lJ.4 years at post-test. 
Modal age would be between 13 years and 14 years 
at mid-y'!ar. 

6.14.3 Occupational Group (Percent) 

1 2 3+4 
ILO 1981 
IEA 

3+4+51+2 6+7 

17 23 21 27 63 so 

Note: The ILO figures are for all Canada. 

6.14.4 Teacher Judgment of Class Ability (Percent) 
No Other Class Lower About the Same Higher 

24 8 59 9 

Incidence of Streaming/Sbtting: 23% of schools 
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6.14.5 Tea~her Judgment of Student Ability (Percent) 
1Unable to Judge Bottom j Middle 1 

Top!! 
6 28 46 20 

6.15 Nigeria 

6.15.1 Gender Distribution - Students 
IEA Sample 

Male 72.8 
Female 27.2 

The enrolment rate is low in Nigeria and since mathematics 
is compulsory for all students in Nigerian secondary
schools it is apparent that the enrolment rate is much 
higher for boys than for girls. In the states which 
participated in the Study enrolment rates ranged from 
180.8 per 10 000 of state population to 391.2 (,ritish 
Council, 1979, Education Profile: Nigeria, London: British 
Council). 

6.15.2 Student Age 

IEA Sample Mean 16.7 years at testing. 

The ages of Form 3 students in Nigeria range from 12 years 
to over 20 years. The grade was chosen on the basis of 
curricular fit rather than by age definition. 

6.15.3 Teacher Judgement of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
14 22 58 5 

Incidence of Streaming/Setting; 26% of schools. 

6.15.4 Teacher Judgment of Student-Ability (Percent) 

Unable to Judge Bottom 3 
1 1Middle J 1Top J 

4 22 35 40 

Note: The population for this Study was confined to eight 
southern states. All ten southern states were in the 
designed sample. Although only approximately SOI of the 
population of Nigeria lives in the south, approximately 901 
of the enrolment of secondary grammar/commercial schools is 
in these states. The 8 states remaining in the study have 
some 801 of the enrolment. However, low response ra~s and 
some doubt by the national center about the accuracy of 
coding and punching makes the representativeness of the 
sample, even for the 8 states defining the population, 
open t? question. 
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6.16 Scotland 

6.16.1 Gender Distribution 
IEA Sample 

Male 53.8 All students at this lev~l 
Female 46.2 take Population A mathematics. 

6.16.2 Student Age . 
IEA Sample Mean 14.0 years at testing. The modal 
age of students at mid-year would thus be between 
13 years and 13 years 11 months. 

6.16.3 Teacher Judgment of Class Ability (Percent) 
No Other Class Lower About the Same Higher 

<l 31 33 35 

Note: Intact classes were not selected. These figures
refer to classes within which students in the 
sample were treated. 

6.16.4 Teacher Judgment of Student Ability (Percent) 
Item not administered in Scotland. 

6.16.5 Sirice the sample used was a "fc·~ow-up" one 
there is a necessity to find wh~~her sample
attrition had introduced bias. An account of 
the examination undertaken by Mr G Thorpe,
Scottish Council for Research in Education, 
is included as Appendix 2. The results indicate 
that the IEA sample is representative of the 
population. 

6.17 Swaziland 

6.17.l Gender Distribution 
IEA Sample Grade Population* 

Male 46.l so.a 
Female 53.9 49.2 

* Official Statistics 

6.17.2 Students Age 
IEA Sampl~ M~an 15.7 years at testing. The target 
grade in Swaziland contains a wide range of ages.
The grade was selected on the basis of curricular 
fit. 
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6.17.3 Teacher Judgment of Class Ability (Percent) 

No uther Class Lo'4fer About the Same Higher 
12 0 56 32 

Incidence of Streaming/Setting: 81 of schools. 

6.17.4 Teacher Judgment of Student Ability (Percent) 
1 1 1Unable to Judge Bottom! Middle! Top 3 

0 23 48 38 

6.17.5 Examination Rankings (National Center) 

Schools were ranked on their pass rates in external 
examin&tions and grouped into three categories on the 
basis of the rankings. Schools in Population A were 
distributed: Top group 10 schools; Middle group 
8 schools, Bottom group 7 schools. 
If the schools are grouped into four groups on the 
examination success ranking, the distribution is: 

Top•= 8 schools 
Second\: 5 schools 
Third\: 7 schools 
Bottom•= 5 schools 

6.17.6 Possible Bias of Sample 

From the above sections upward bias in achievement with 
respect to the population is indicated. 

6.18 Sweden 

6.18.1 Gender Distribution - Students 

IEA Sample 
Male 52.4 1001 of the age cohort of 
Female 47.6 this grade in school. 

6.18.2 Student Age 

IEA Sample Mean 13.9 years at testing. At mid­
year the modal age lies between 13 years and 
14 years. 

' ' 
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6.18.3 Occupational Groups 

IEA 1 2 3+4 
ILO 1981 1+2 3~+5 6+7 

20 26 30 18 so 56 

6.18.4 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
8 27 53 12 

Incidence of Streaming/Setting: 1001 of schools. 

6.18.S Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle j Top j 
4 32 40 24 

6.19 Thailand 

6.19~1 Gender Distribution - Student 
IEA Sample 

Male 52.0 Approximately 851 (National 
Female 48.0 Center) of the age cohort in 

school at time of data 
collection. 

6.19.2 Student Age 

IEA Sample Mean 14.2 years a~ post-test. 
Modal age mid-year is between 13 years and 14 years. 

6.19.3 Occupational Groups 

IEA 1 2 3+4 
ILO 1980 1+2 3+4+5 6+7 

15 5 27 11 58 85 

Note: Approximately 151 of the age cohort are not iu 
schooling at this level. Those not in school 
can be expected to have fathers at the lower 
end of the occupational scale. 
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6.19.4 Teacher Judgment of Class Ability (Percent} 

No Other Class Lower About the Same• Higher 
s 24 SC 20 

Incidence of Streaming/Setting: 491 of schools. 

6.19.S Teacher judgment of Student Ability (Percent) 

Unable to Judge 1Bottom! 1Middle! 1Top! 

15 38 33 14 

6.20 USA 

6. 20 .1 Gender Distribution - Students 
IEA Sample 

Male 48.1 1001 of students in 
Female 51.9 school at this level. 

6.20.2 Student Age 

IEA Sam~le Mean 14.1 }earu at po~t-test.
Modal age was between 13 years and 14 years 
at mid-year. 

6.20.3 Occupational Groups (Fercent) 

IEA 1 2 3+4 
ILO 1981 1+2 3+4+5 6+7 

16 31 36 21 48 48 

6.20.4 

6.20.S 

Teacher Judgment of Class Abili.ty (Percent) 

No Other Class Lower About the Same Higher 
5 20 41 33 

Incidence of Streaming/Setting: 771 of ~chools. 

Teacher Judgment of Student Ability (Percent) 
1 1Unable to Judge Bottom½ Middle ! Top! 

2 26 44 28 
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6.20.6 While there is little indi~:tion of bias in the 
above, relatively low response rates, particularly 
at school district leve~ in apite of some replace­
ments being made, called for a more extensive 
investigation. Thia is included as Appendix 3. 
If anything, there is a possibility of upward
achievement bias for population A but this would 
be slight. 
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7. REPRESENTATIVENESS OF SAMPLES• POPULATION B 

For most education ayatems the beJt indication of aampl·e repres­
entativeneas it the care with which the approved aupling method~ 
have been followed and the aize of the reaponae rate. 

In all systems, except Hun9ary, the Population B mathematics group
is a subaet of the 9rad• population. Official atatiatics for the 
grade population are available for moat ayatema but ua~ally it is 
not poa1ible to make uaeful compariaona between theae atatiatics 
and the Population 8 atatiatica. For example, gender diatribution 
for terminal year atudenta takin9 mathematics i• uaually very
different from the diatribution for all atudents in the grade
becauae of a tendency fo~ g~••t•r number• of boya than girls to 
take advanced mathematic• in moat ayatems. 

Compariaon of SES diatributiona (Father'• Occupation, aay) for 
Population B with SES diatributiona for the total population is 
not fruitful. The 9rade population ia biaaed with reapect to the 
total population to an extent determined by the aelectivity of the 
ayatem and it ia not uncommon for the diatribution for the 9roup
taking advanced mathematic• to be biaaed with reapect to that for 
the 9rade population. Selectivity with reapect to both achooling 
versus non-achooling and mathematic• verau1 non-mathematics for 
17 - 19 year old• vari•• markedly aero•• countries. 

In this aection of the report compariaons on variables for which 
available atatiatica aeemed likely to 9ive a reaaonable indication 

~of the nature of the aample relative to th~ population are 
presented. 

Populatiou A tuchera-vere ••k•~ to judae tbe ability of their taraet cla11 
telative to other cla1 ■e1 :ba the acbool ad to judae bow IIUJ atudenta 1D the 
taraet claa1 would fall :bato the top, .Uclle ad bottom one-third ■ of a utional 
ability diatdbution. Ratioul uUutH were obtained by aggregation. These 
jwlpanta vere more difficult for teacher■ of Population I cl••••• bec.u1e 
Populatioe B v•~ a aubaet of the _rade population. 

Teachers were intended to compare the ability of their mathematics 
class with the abilities of comparable mathematics classes in the 
achool but cro11-tab1 of thia variable a9ainst achool aize reveal 
that, especially in aome ayatems, they made a general ability
comparison with other aubject cl••••• and/or with classes taking
leas advanced mathematic• couraea (e.a• in achoola with only one 
Population B cl••• aome teacher• judged the ability of their 
target cl&as to be higher than comparable claaaes in the achooU 

Similarly, in judging how many of their atudenta fell into each 
one-third of the national ability distribution there appeared to 
be• tendency to uae general ability for t~e 9rade as a criterion 
in aome ayatem111. 
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"'JI stated above, judgments about sample representative~••• depend 
on mo~e than will be presented in this section, or indeed in 
this report. To a large extent ~ey are built up over the period
of the Study from discussion and correspondence with national 
research coordinators about step by step progress, and occasion­
ally problems, related to sampling and data collection and to 
knowledge of the idiosyncracies of the systems being sampled. 

In the following country by country surmnary the amount of 
relevant information about systems varies. Where there is real 
doubt about the representativeness of a sample, this is mentioned. 

7.1 Belgium (Flemish) 

7.1.1. Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
31 19 32 18 

7.1.2. The item calling for teacher judgment of the 
number of students in the target class who would 
be in the top, middle and bottom one-thirds of a 
national ability distribution, was not included 
in the Belgium (Flemish) questionnaire. However, 
201 of teachers judged the range of ability of 
students in their target class to be •very wide" 
and 611 judged the range to be "fairly wide". 

7 .1. 3 The achieved sample is 221 of the population so 
given the sampling method and stratification 
variables utilised, weighting ensures 
representativeness. 

7.2 Belgium (French) 

7.2.1 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
38 15 23 24 

7.2.2 The Teacher Judgment of Student Ability item was 
not administered in Belgium (French). 311 of 
teachers judged the range of ability of their 
target class to be "very wide" and 491 judged
the range to be "fairly wide". 

7.2.3 The achieved sample was 221 of the population. 
Sampling methods and stratification variables 
utilised make sampling bias in computed
statistics very improbable. 
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7.3 British Columbia 

7.3.1 Gender Distribution - Students 

IEA Sample I Grade Population* 

Male 59.7 60-701 of st~dents taking 
Female 40.3 courses from which Population 

B is drawn are: male. 

* Summary report of British Columbia Mathematics 
Assessment, 1981: A Report to the Ministry of 
Education, Province of British Columbia. 

7.3.2 Student Age 

IEA Sample Mean 17.9 years (at testing) 
Grade Population* Mean 17.5 years (at time of official 

Ministry data collection) 

* National enrolment figures, Sept 30 1977, Form 1 
(presumably Ministry ot Education, Province of 
British Columbia). 

7.3.3 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 

13 11 43 34 

7.3.4 Teacher Judgment of Student Ability (Percent) 

1Unable to Judge Bottom 3 Middle 1 Top 1 
3 3 

1 22 44 33 

7.3.5 The achieved sample is 141 of the population. 

7.4 England and Wales 

For comparisons with marker variable statistics 
see Appendix 1. 

7.4.1 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 

37 16 27 20 
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7.4.3 

7.4.4 

7.5 Finland 

16 years 
17 years 
18 years 
19 years
20 years+ 

.106. 

Teacher Judgment of Student Ability (Percent) 
1 1Unable to Judge Bottom j Middle! Top! 

4 21 31 35 

Note: Students were not sampled by intact class. 
These statistics describe teacher percep­
tions with respect to the classes in which 
IEA sample students are located. 

Loss from the Executed Example 

Twenty-four schools (301 students) changed stratum 
during the course of the study. The National Center 
was unable to supply stratum numbers for these schools 
so they could not be included in weighting ca~cula­
tions and hence were deleted from the·sample. A 
comparison on cognitive form means indicates that 
there is a small downward achievement bias in the 
achieved sample. 

Means for Students not Achieved 
assigned to strata Sample Mean 

Form 1 11.68 11.17 
Form 2 10.49 10.16 
Form 3 9.10 8.70 
Form 4 10.89 10.57 
Form 5 10.44 9.67 
Form 6 10.";'0 10.46 
Form 7 10.62 9.80 
Form 8 9.57 9.05 

In order to achieve the intended sample of 384 
schools, 712 had to be invited to participate. 
Of these, 156 did not reply and 162 refused to 
participate. The relative within-strata 
characteristics of schools which refused to take 
part or did not reply is not known. The direction 
of bias, if any, is not known. 

Student Age 
IEA Sample Distribu­ Grade Population* Distribution 
tion at Testing autumn term, 1978 

0.1 0.02 
10.l 3.1 
75.3 68.0 
13.2 23.7 

lo3 5.2 

* Official Statistics. 
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7.5.2 Regional Distribution of Sample (Percentages) 

Schools Students (Pop B)Province 
Population Sample Population Sample 

Uusimaa 20.2 19.7 21.1 20.6 
Turku and Pori 14.1 13.6 15.0 13.l 
Bame 12.7 12.3 13.7 12.3 
JCyme 7.1 4.9 8.2 4.9 
Mikkeli 5.6 4.9 s.o 4.9 
Vaasa 7.8 8.7 7.2 8.8 
JCeski-Suomi 6.3 4.9 5.4 4.7 
JCuopio 6.1 7.4 6.6 8.2 
Pohjois-J<arjala 4.4 4.9 3.6 4.6 
Ouli 9.7 12.3 9.9 12. 5 
Lappi 6.1 6.1 4.3 4.3 

7.5.3 Teacher Judgment of Class Ability lPercent) 

No Other Class Lower About the Same Higher 

63 9 23 5 

7.5.4 Teacher Judgment of Student Ability (Percent) 
1 1Unable to Judge Bottom j Middle ! Top! 

2 26 40 33 

7.6 Hong Kong 

7.6.1 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 

so 11 18 21 

7.6.2 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle j Top j 
3 28 43 27 

115 



.108. 

7.7 Hungary 

7.7.1 Gender Distribution - Students (Percentages) 

IEA Sample Grade Population* 
Male 37.7 41.9 
Female 62.3 58.1 

* Official statistics, Hungarian Ministry of 
Culture, 1980/81. 

For Hungary the grade population is virtually 
identical with the national Population B. 

7.7.2 Student Age 

IEA Sample Mean 18.1 (at testing) 
Grade Population* Mean 17.6 (beginning of school year) 

* Official Statistics, 1980/81, Hungarian Ministry of 
Culture. The standard deviations for age for the sample 
and the grade population are both of the order of four 
months. Assuming that there was about six mont~s between 
the official Ministry of Culture data collectior. and IEA 
testing the means and standard deviations indica.te that 
with respect to age the sample is representativE? of the 
population. 

7.7.3 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Highe:-
1 37 43 19 

7.7.4 Teacher Judgment of Student Ability (Percent) 
1Unable to Judge Bottom ½ Middle ! Top½ 

1 so 40 9 

This distribution appears to be a result of teachers 
in vocational schools judging none of their students 
to be in the top one-third and teachers in grammar 
schools being rather conservative in their estimates 
- probably through taking grammar school achievement 
as a criterion. SOI of the ag_e cohort formed 
Population Bin Hungary and vocational school 
students do not follow a pre-university course. 
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7.8 Israel 

7.8.l Gender Distribution - Student 

At this grade level in Israel almost 701 of students 
are girls but in the Physical Track the proportion of 
girls is only 37.61. It is assumed that the majority 
of students taking extended mathematics courses would 
be students from the Physical Track. 

IEA Sample Physical Track* 
Male 57.l 62.4 
Female 42.9 38.6 

* Statistics from National Center. 

7.8.2 Student Age 

IEA Sample Mean at Testing, 17.9 years. 

7.8.3 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
60 6 16 17 

7.8.4 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom 3 
l Ml.'ddle 3l "' .op 3l 

2 22 45 32 

7.8.S Only 65 of the 96 schools in the executed sa~ple 
returned data. In view of this, and of inconsis­
tencies in the sampling information, it is not 
possible to be confident that the sample is 
representative. On the other hand, the achieved sam;>ling 
fraction (students) was 0.63. 

7.9 Ja2an 

7.9.l Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
5 3 40 51 

7.9.2 Teacher Judgment of Student Ability (Percent) 
lUnable to Judge Bottom j Middle l Top3 3 

4 25 34 37 

Note: Approximately 231 of the grade cohort takes mathematics so 
in comparison wit.~ all classes and all students at this 
grad& level, given the probability that those students who 
take mathematics are more able, these judgments are likely 
to be reasonably sound. 
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7.10 New Zealand 

7.10.1 Gender Distribution - Students 

IEA Sample Population* 
Male 64.0 60.S 
Female 36.0 39.5 

* Educational Statistics, Department of Education, 
Wellington, 1982. 

7.10.2 Student Age 

IEA Sample Mean 17.8 years at testing. 
Grade Population* Mean 17.S years at mid-year. 

* Educational Statistics, Department of Educatior., 
Wellington, 1982. 

7.10.3 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
41 1 20 27 

Note: "Comparable classes" was taken to mean 
Form 7 classes generally, rather than 
Form 7 mathematics classes. Mathematics 
tends to be taken by higher ability students.· 

7.10.4 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle 'j 
1 Top 1 

'j 

3 26 45 26 

7.11 Ontario 

Marker variable statistics are taken from Education Statistics 
Ontario, 1982, Ministry of Education Ontario, 1982. 

7.11.1 Gender Distribution - Students (Percentages) 
IEA Sample Population* 

Male 61.4 60.6 
Female 38.6 39.4 

* Successful Grade 13-l~vel candidates by sex and 
subject (pure mathematics), 1982. 
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7.11.2 Teacher Age (Years) 

IEA Sample Median 40.0 
Secondary Teachers* Median 39.8 

* Full-time teachers by age, 1982. Estimate 
based on gender medians weighted. 

7.11.3 Teacher Gender 

IEA Sample All Secondary Teachers* 
Male 79.4 70.2 
Female 12.3 29.8 

* Full-time Teachers by Age, 1982. 
It is likely that a greater proportion of 
male teachers than the all-grade statistics 
is teaching mathematics at grade 13 level. 

7.11.4 Teacher Judgment of Class J\bility (Percent) 

No Other Class Lower About the Same Higher 
27 9 56 9 

7 .11. 5 Teacher Judgment of Student Ability (Percent) 
1 1Unable to Judge Bottom j Middle ! Top! 

4 21 41 35 

7.12 Scotland 

7.12.1 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
11 24 36 29 

7.12.2 Teacher Judgment of Student Ability (Percent) 

Item not oan,tnistered in Scotland. 

The Scottish sr..mple ia drawn from two grade cohorts so it 
is not easy tc, judge r,,presentativeness. Given that the 
sampling methud was appropriate and that there was no 
stratum in which response rates were not adequate, it is 
probable that statis~ics without bias could be constructed 
for both (grade) s11b-populations. For the purposes of this 
Study the sample has b•en regarded as being drawn from a 
single population. Bias due to over-representation of 
either SS (grade 11) or S6 (grade 12) students is likely to 
be negligible. 
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7.13 Sweden 

7.13 .1 Teacher Judgment of Class Ability (Percen•t) 

No Other Class Lower About the Same Higher 
15 19 45 21 

7.13.2 Teacher Judgment of Student Ability (Percent) 
1 1 1Unable to Judge Bottom! Middle! Top 3 

1 22 41 36 

Given the sampling methods and stratification variables 
utilised bias is unlikely. 

7.14 Thailand 

7.14.l Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
17 35 34 15 

7.14.2 Teacher Judgment of Student Ability (Percent) 

Unable to Judge Bottom j Middle 1 Top 1! ! 
11 48 31 10 

7.14.3 The statistics in the above section imply a 
downward achievement bias but the sampling 
methods (which were faithfully executed) and 
high response rates point to the sample being 
representative. The fact that Thailand teachers 
at this level were less experienced (on average) 
than those of any other system may be relevant. 

7.15 USA 

For comparisons with marker variable statistics see 
Appendix 3. 

7.15.1 Teacher Judgment of Class Ability (Percent) 

No Other Class Lower About the Same Higher 
12 13 40 35 
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7.15.2 Teacher Judgment of Student Ability (Percent) 
1 1 1Onabie to Judge Bottom! Middle! Top! 

2 16 40 42 

The USA national definition for the target population 
(which is an appropriate match for the international 
population de!inition) includes a subset of mathe­
matics classes at grade 12 level. This subset 
contains classes of higher ability students (notably 
calculus studenta) and hence the distributions 
above. The above statistics should thus not be 
taken as an indication that the sample is other than 
representative. 
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8. DISTRIBUTION OF ROTATED FORMS 

The tables below show how national centers distributeJ rotated 
forms of the cognitive tests. 

For po~ulation A there was a core test of 40 items administered 
to all students and four rotated forms, at least one of which 
was to be taken by each student. 

Procedures which, if followed, ensured random assignment of 
rotated forms to studert:s were d1:!tailed to national centers. 
Most national centers chose to administer the core test an, 
one rotated form randomly assigned to students. Thus for 
most countries approximately 251 of the sample took each ro­
tated form. 

Table 1 shows the numbers of students taking each combination. 
Cl is the core test plus rotated form A,C2 the core test and 
rotated form~ and so on. 

In each country a small proportion of students took only one 
form and was absent for the test session where the other was 
administered. 

In Swaziland and Sweden each student took the core test plus 
two rotated forms and in Nigeria a few students took more than 
one rotated form. 

It can be seen from the table that in each system almost equal 
proportions of the sample took the appropriate number of test 
combinations. Furthermore, analysis of test distribution at 
classroom level (not included here) indicates that approximately
equal numbers of rotated forms were assigned in each class/sch~o: 
in each country so that it seems probable that procedures for 
random assignment were correctly followed. 
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Table 1,--IWlber and ,...rcent or students in population A who were distributed core and rotation torma or the cognitive teat, by country 

All 20 Bel- Bel- British Eng- Fin- Hong Hun-
Pona partic- PUii gi1111 Colwa- Ontario land land Prance Kong gary 

!.pating en-- (French) bia .t Valea 
countries iah) 

Students in ••»le 79,055 ,,45i 2,086 2,228 5,01, 2,678 4,484 8,889 5,548 1,754 

'fook 1 rora onll 
Core on~ 
Rotation rona :. 
Rotal:icn fora B 
Rotation tona C 
Rotation fora D 

1,644 
-,41 
:,64 
:,56 
:,78 

56 
.s 
4 
8 

12 

7' 
12 
9 
9 
7 

105 
7 
7 
8 

19 

178 
5:, 
4:, 
68 
49 

72 
8 
9 

11 
1, 

1~1 
&..+ 
24 
1, 
,0 

219 
57 
64 
70 
70 

,1 
7 
5 
7 
6 

Toot Core an4-
loiaUon rona A 
Rotation fora B 
Rotation tona C 
Rotation fora D 

17,684 
17,6:,6 
17,6U 
17,557 

761 
756 
751 
749 

489 
479 
490 
494 

512 
528 
520 
50:, 

1,1'.50 
1, 1:,6 
1,097 
1,125 

644 
63' 
63' 
6,0 

1,047 
1,071 
1,081 
1,052 

2,0,1 
2,0:,e 
2,019 
2,010 

1,:,75 
1,:,62 
1,:,60 
1,,67 

441 
4:,9 
442 
4:,2 

!oot 2 rotation fol'IIB 
fonaa A and B 
PorM A ucl C 
Poru A and D 
PorM Band C 
Poru Band D 
PorM C and D 

14 
11 
17 
11 
7,, 

!oot Core and-
Rotation rol'IIB A and B 
Rotation fOl'IIB A and C 
Rotation toi. A and D 
Rotation tor.a Band c 
Rotation fol'II■ Band D 
Rotation fQra C and D 
R~tation tol'll8 A,B, and C 

66:, 
600 
66:, 
685 
697 
692 

1 

~-cOlll_itiYe teat 1,,22 :,51 24 19 1'.54 25 11 :,11 28 

123 1?.4 
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Table 1.--luaber and percent or students in population A who were distributed core and rotation tol'll8 of the cognitive test, bJ country--
Continued 

Jin 
Pon Israel Japan Lux·- Jlether Zea- Jligeria Scot- 'wad- Sweden Thai- U.S.A. 

bourg lands land land land 'I.and 

Stllllent ■ in ••ple :,,819 8,091 2,106 5,500 5,401 1,465 1,:,56 904 3,585 :, ,e:,6 6,858 

Took 1 ton onll 
Core onii 
Rotation tom A 
Rotation ton B 
Rotation fora C 
Rotation ton D 

217 
58 
50 
49 
57 

4:, 
5 
7 
7 
5 

67 
9 

11 
9 

16 

127 
41 
46 
:,7 
40 

107 
10 
11 
14 
10 

6 
14 
11 
5 

10 91 
5 

12 
9 
8 

22 
2 
6 

2 

95 
:,9 
42 
26 
29 

Took Core and-
Rotation to111 A 
Rotation ton B 
Rotation tom C 
Rotation ton D 

821 
846 
807 
e:,:, 

2,041 
2,0:,0 
2,028 
1,992 

500 
497 
494 
504 

1,:,44 
1 ,:,26 
1,:,:,2 
1,:,49 

1,256 
1,27:, 
1,266 
1,254 

:,13 
:,09 
288 
:,02 

:,:,a 
:,25 
:,25 
:,:,2 

:, 
1 
1 

45 
4:, 
4:, 
40 

935 
9:,:, 
965 
969 

1,653 
1,611 
1,669 
1,620 

Took 2 rotation tolllll 
fol'II■ land I 
Por-■ A and C 
Poma l and D 
Pora Band C 
Poma I and D 
Por-■ C and D 

1 
2 
1 

1 
2 
:, 
1 
1 

13 
8 

12 
8 
6 

13 

Took Core and-
Rotation 1011111 A and B 
Rotation fora land C 
Rotation tolllll A and D 
Rotation ro..- I and C 
Rotation toia I ud D 
Rotation tOIWB C and D 
Rotation to!W■ A,B, and C 

:, 
22 

2 
29 

5 
28 

1 

13:, 
1:,1 
139 
13:, 
135 
131 

527 
527 
522 
52:, 
557 
5:,:, 

lo copitbe test 80 :,7 61 2 79 40 2 74 

t?J 1r. '"\i".u 
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Table 1.--l1111ber and percent of atudecta in population A vho were distributed core and rotation forms or the cognitive teat, by country--
Continued 

All 20 Bel- Bel- British Bng- Fin- Hong Hun-
rona partic- giWI gi1111 Col1111- Ontario land land Prance Kong gar:, 

ipating (l'lem- (rrench) bia 4 Vales 
countries iah) 

'l'otal percent 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Took 1 fon onll 
Core only 
Rotation fora A 
Rotation fona B 
Rotation fora C 
Rotation fona D 

2. 1 
.4 
.5 
.5 
.5 

1 .6 
.2 
.1 
.2 .:, 

:,.5 
.6 
.4 
.4 .:, 

4.7 .:, .:, 
.4 
.9 

:, .6 
1 • 1 
.9 

1 .4 
1.o 

2.7 
.:, .:, 
.4 
.5 

2.9 
.5 
.5 
.:, 
.7 

2.5 
.6 
.1 
.B 
.B 

.6 

.1 

.1 

.1 

.1 

'look Core and-
Rotation fora A 
Rotation fona B 
Rotation fora C 
Rotation fora D 

22.4 
22.:, 
_.:!.:, 
22.2 

22.0 
21.9 
21.7 
21.7 

2:,.4 
2:,.0 
2:,.5 
2:,.7 

2:,.0 
2:,.7 
2:,.:, 
22.6 

22.5 
22.7 
21 .9 
22.4 

24.0 
2:,.6 
2:,.6 
2:,.5 

2:,.:, 
2:,.9 
24. 1 
2:,.5 

22.B 
22.9 
22.7 
22.6 

24.B 
24.5 
24.5 
24.6 

25 .1 
25.0 
25.2 
24.6 

Took 2 rotation foraa 
form I and I 
rozm A and c 
roraa A and D 
rozm Band c 
roraa Band D 
101118 C and D 

.o 

.o 

.o 

.o 

.o 

.o 

.. 

'look Core an4-
lotaiion form A and B 
Rotation foNII A and C 
Rotation for.a A and D 
Rotation fol'lla I and C 
Rotation for.a B and D 
Rotatioa for1111 C and D 
Rotation foma A,1, and C 

.e 

.9 

.B 

.9 

.9 

.9 

.o 

lo co111itiYe teat 1.7 10.2 1.2 .9 2.7 .9 .2 :, .5 .5 
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fable 1.--l1111ber and percent of student• in population A who were distributed core and rotation fol"lle of the cognitive teat, by country--
Continued ... 

Pol'II Israel Japan Luz-- lether Zea- ligeria Scot- Svasi- Sweden Thai- u.s.1. 
bour1 land• land land land land 

total percent 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
•' 

'foolt 1 fora oall 
Core oa'ii 
Rotation fol'II A 
lotation fora B 
lotation fol'II C 
lotatioa fora D 

5.7 
1.5 
1., 
1., 
1.5 

2.0 
.2.,., 
.2 

1.2 
.2 
.2 
.2., 

2.4 
.8 
.9 
.7 
.7 

1., 
.7 
.e 

1.0 
.7 

.4 
1.0 
.e 
.4 

1 • 1 2.5 
• 1 .,., 
.2 

.6 

.1 

.2 

.1 

1 .4 
.6 
.6 
.4 
.4 

took Core ancl-
lotadon fora A 
Rotation fora B 
Rotation fol'II C 
Rotatioa fora D 

21.5 
22.2 
21. 1 
21.e 

25.2 
25.1 
25.1 
i,!4.~ 

2,.1 
2,.6 
2,.5 
2,.9 

24.4 
24.1 
24.2 
24.5 

2,., 
2,.6 
2,.4 
2,.2 

21.7 
21.1 
19.7 
20.6 

24.9 
24.0 
24.0 
24.5 

., 

.1 

.1 

1., 
1.2 
1.2 
1.1 

24.4 
24., 
25.2 
25., 

24.1 
2,.5 
24., 
2,.6 

,, 

took 2 rotation fol'IIII 
fora 1 an4 I 
Pora A and C 
Pora A and D 
Pora I and C 
Pora I and D 
Po:raa C and D 

.o 

.1 
• 1 
.1 

• 1 
.2., 
.1 
.1 

.4 

.2., 

.2 

.2 

.4 

took Core and-
Rotation foraa A and B 
lotation fora Aud C 
Rotation foim A and D 
Rotation fora I ud C 
lotation fora I an4 D 
Rotation fora C and D 
Rotation for.a A,B and C 

.2 
1.5 

.1 
2.0 

.:, 
1.9 

.1 

14.7 
14.5 
15.4 
14.7 
14.9 
14.5 

14.7 
14.7 
14.6 
14-6 
15.5 
14.9 

lo oopitiYe teat 2.1 2. 1 .7 1.1 .1 e.7 1. 1 .1 1
t130 
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Table 2 includes comparable statistics for Population B. For 
Population B there were 8 rotated forms to be randomly assigned to 
stu~ents at the reconrnended rate of at least 2 per student. 
The procedures called for all possible combinations (two at a time) to 
be administered. Thus each rotated form was to be allocated to (at least) 
one quarter of the sample. 

Countries which deviated from this pattern were: 

Belgium (Flemish) and Belgium (Fre~ch) randomly allocated four pairs 
of rotated forms (1 and 5, 2 and 6. :; a1:d 7. it and 8). There is thus 
no (sample) 1ink between r,10st combinations. 

England and Wales randomly allocate~ tne combinations 1 and 2. 2 and 3. 
3 and it. it and 5. 5 and 6. 6 and 7. 7 and 8, and 8 and 1. 

Neither of these deviation precludes any analyses (for the purposes of 
the study) except certain latent trait analyses. 

131 
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Table 2.--Wuaber and percent or student& in population U who were distributed rotation forms of the cognitive test, by 
country 

All 14 
,. 

Fol.'IIII 
partic-
ipating 

Belgium 
(Flem-

Belgium 
(French) Ontario 

England 
ct Vales Finland 

Hong 
Kong Hungary 

countries ish) 

Students in sample 40,486 2,852 1,985 2,549 :,,:,07 1,456 :, , 212 2,417 

Pora A and B 1,6:,2 79 424 57 114 116 

Pora A and C 1,212 90 1 5:, 117 107 

Fol'N A and D 1,195 91 52 117 110 

Pons A and E 2,:,ao 711 500 115 47 114 99 

• 101'118 A and 1 1,154 1 85 5:, 119 111 

Pons A and G 1,170 86 51 117 10:, 

Pol'IIIB A and H 1,472 4 2 101 :,9:, 5:, 112 

Porms Band C 1,605 89 400 51 118 95 

Poru Band D 1 , 110 n 51 117 104 

Porma Band E 1,165 94 54 117 88 

101'1118 Band P 2,:,67 711 481 90 50 115 91 

'1ol'IIB Band G 1,038 1 10:, 5:, 1,, 2 

Poru Band H 1,149 1 107 1 52 117 92 

132 Porms C and D 1,6:,1 1 95 4:,6 52 122 96 1.13 
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Table 2.--lumber and percent or students in population B who were distributed rotation forms of the cognitive 
test, by countr.,--Continued 

Rew 
10l'llll!I Israel Japan Zealand Scotland Sweden Thailand u.s.A. 

Students in sample 1,622 7,954 1,1:,6 1,478 2,:,07 :, ,7:,1 4,480 

Porme A and B 57 :,10 48 50 85 129 16:5 

• 
Porma 

Porme 

A and C 

A and D 

61 

oO 
29:, 

290 

40 

42 

49 

55 

79 

80 

147 

t:,8 

175 

160 

Pol'llll!I A and E 57 270 42 5:, 92 125 155 

Porme A and P 61 262 46 54 88 127 146 

Pol'lll!I A and G 57 288 4:, 56 78 141 150 

Pons A and H 56 27:, :,6 55 87 136 16:5 

Poru Band C 59 :,t:, :,9 51 86 140 164 

• Poru Band D 5:, 276 41 51 7' 125 142 

Poru Band E 6:, :,01 '' 50 79 1:59 147 

Porme Band P 54 269 40 56 85 1:57 188 

' Poru Band G 60 251 :,9 52 81 t:,6 147 

Poru Band H 51 250 48 57 77 128 168 

Poru C And D 54 :,09 :,6 56 81 1:,s 155 

134 1~5 
,;._ 
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'l'able 2.-· "laber and percent or students in population B who were distributed rotation toffl8 or the cognitive teet, bv 

.. 

CO\a- ;l')'--ConUnued 

All 14 
partic- Belgium Belgium lngland Hong 

Pol'IU ipating (Pl•- (Prench) Ontario a Vales Pinland Kong Hungaey 
countries iah) 

Poma C and I 1,150 1 97 5'.5 118 11'.5 

Poma C and r 1,187 1 85 2 52 11 '.5 85 

fora C and G 2,2'.55 719 496 87 50 11'.5 

Pol'98 C and R 1,114 2 2 68 5'.5 109 86 

Pol'II■ D and I 1,446 1 77 54 119 ., 
rona■ D and r 1,122 88 52 112 88 

Pol'II■ D and G 1,162 1 1 101 1 50 112 96 

Pol'IIIII D and R 2,4-,1 698 498 98 50 112 98 

Pol'II■ I and r 1,661 92 442 52 114 96 

Poma I and G 1,176 79 56 115 10'.5 

Poma I and R 1,179 1 1 79 52 114 104 • 

Pora rand G 1,602 98 '.597 52 110 104 

roru, and R 1,078 98 49 107 109 

1ol"lla G and H 1,66'.5 100 42'.5 52 115 116 
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Table 2.--IU11ber and percent of etudenta iff population B who were distributed rotation forms of the cognitive 
teat, by count1'7--Continued 

1'ew 
Pol'lla Iarael Japan Zellland Scotland Sweden Thailand u.s.A. 

Pora C and B 65 247 ,9 52 70 140 155 

Poru D and r 57 ,15 57 80 1,2 175" 
t Pora C and G 59 228 49 5, 89 1'2 159 

Pol'M C and H 55 290 :,9 5:, 86 1,0 141 

Pol'lla D and B 60 270 ,9 55 88 129 164 

Pons D and r 6, 247 ,1 49 80 1'4 171 

Pol'lla D and G 60 271 41 5:, 85 1'1 159 

Pora D and H 62 ,,6 '8 48 86 1,2 175 

Pone I and r 58 47 54 87 126 160'" • Pol'IIII I and G 54 ~91 42 50 75 1:,s 176 

Pons I and H 59 282 41 48 84 1,1 177 

Pol'IIII P and G 52 ,,2 5, 90 1,0 14,·~ 1 

Pone P and H 50 224 40 55 79 129 1,8 

Pol'II■ G ud H 65 ,1 5, 77 128 164'" 
. t 

1~8 139 
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Table 2.--Wuaoer and perceilt or students in population B who were distributed rotBtion forms of the cognitive test, by 
: countl'f--Continued 

.. All 1 
part:i.c- BelgiWI 'BelgiWll England Hong 

• Pol'llll!I ipating (Plem- (French) Ontario ct Wales Finland Kong Hungary 
countries il!lh) 

Total percent 100.0 100.0 100.0 100.0 ~oo.o 100.0 100.0 100.0 

Porma A and B 4.0 :,. 1 12.8 :,.9 :, • 5 4.8 

Pol'IIS A and C :, .o :, .5 .o :, .6 :, .6 4.4 

Poru A and D :, .o :, .6 :, .6 :, .6 4.6 

Pora A and E 5.9 24.9 25.2 4.5 :, .2 :, .5 4.1 

Porma A and P 2.9 .o .1 :, .:, :, .6 :,.7 4.6 

Pora A and G 2.9 :,.4 :, .5 :, .6 4.3 

Poru A and H :,.6 .1 • 1 4.0 11.9 :, .6 :, .5 .o 

l'oru Band C 4.0 :, .5 12.1 :, .5 :,.7 :, .9 

Pol'lll8 Band D 2.7 :, .o :, .5 :, .6 4.:, 

Pora Band E 2.9 :,.7 :, • 7 :, .6 :, .6 

101'1118 Band P 5.e 24.9 24.2 :, .5 :, .4 :, .6 :, .0 

Poru Band G 2.6 .1 4.0 :, .6 :, .~ • 1 

Poru Band H 2.8 .o 4.2 .o :, .6 :, .6 :, .0 

101'1118 C and D 4.0 .1 :,.7 ,:,.2 :, .6 :, .8 4•0 141 140 
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Table 2.--Kumber and percent or students in population B who were distributed rotation forms of the cognitive 
test, by countr.,--Continued 

Bew 
101'118 Israel Japan Zealand Scotland Sweden Thailand U.S.A. 

Total percent 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

roru A and B :,.5 :,.9 4.2 :,.4 :,.7 :,.5 :,.6 

101'118 A and C :,.e :,.7 :,.5 ,., :,.4 :,.9 :,.9 

roru A and D :,.7 :,.6 :,.7 :,.7 :,.5 :,.7 :,.6 

Pora A and I :,.5 :,.4 :,.7 :,.6 4.0 3.4 :,.5 

Pol'IIS A and r :,.e ,., 4-.0 :,.7 :,.e '.4 ,., 
roru A and G :,.5 :,.6 :.S.8 '.8 :, .4 '.8 ,., 
roru A and H :,.5 :,.4 ,.2 :,.7 :,.e '.6 :,.6 

roru Band c :,.6 :,.9 :,.4 :,.5 :,.7 :,.e :, • 7 

roru Band D ,., :, .5 :,.6 ,~ ,.2 :,.4 ,.2 
' 

rorma Band I :,.9 :,.e 2.9 :,.4 3.4 :,.7 ,., 
roru Band r ,., :,.4 :,.5 :,.7 4.2'.8 '.7 

Pora Band G :,.7 ,.2 :,.4 :,.5 :,.5 :,.6 :,.:,' 
roru Band H ,.1 '.1 4.2 '.9 ,., 3.4 :,.e 

Porms C and D ,., :,.9 ,.2 '.e :,.5 :,.7 :,.5 

142 143 
,, 
'•-

'•• 
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Table 2.--R1111ber and percent or students in population B who were distributed rotation forms of the cognitive test, by 
countr,---Continued 

Porms 

All 1 
partic-
ipating 
countries 

:Belgium 
(Plem-
ish) 

Belgium 
(French) Ontario 

England 
&Wales Finland 

Hong 
Kong Hungary 

Pons C and E 2.8 .o :,.8 :, .6 :, • 7 4.7 

Poru C and P 2.9 .1 :, .:, .1 :, .6 :,.5 :,.5 

Pol"lll8 C and G 5.5 25.2 25.0 :,.4 :,.4 :,.5 .o 

Poru C and H 2.0 .1 .1 2.7 J.6 :, .4 :, • 6 

Porms D and E :, .6 .o :, .o 11.7 :,.7 :, • 7 .1 

Poru D and P 2.0 .o :,.5 :, .6 :, • 5 :,.6 

Porms D and G 2.9 .o .1 4.0 .o :,.4 :,.5 4.0 

Poru D and H 6.0 24.5 25 .1 :, .0 :,.4 :,.5 4.1 

Porm E and P 4.1 :, .6 1:,.4 :, .6 :,.5 4.0 

Pol'lll8 E and G 2.9 :, .1 :, .0 :, .6 4., 

Poru E and H 2.9 .o .1 :, .1 ".6 :,.5 4.:, 

Poffl8, and G 4.0 :, .0 12.0 :, .6 :, .4 4. 3 

Ponu P and H 2.7 :, .8 :,.4 :, .:,' 4.5 

Porma G and H 4.1 :, .q 12.0 :, .6 :, .6 4.8 

14·1 145 
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!able 2.--Wuaber and percent of students in population~ who were distributed rot~tion forms or the cognitive 
test, by c011nt1"1--Continued 

Wew 
Poma Israel Japan Zellland Scotland Sweden Thailand U.S.A. 

Pone C and I 4.0 ,.1 :,.4 :,.5 :,.o :,.e :,.5 

Pone C and P :,.5 4.0 2.9 :,.9 3.5 :,.5 :,.9 

Jona C and G :,.6 2.9 4.:, :,.6 :,.9 :,.5 :,.5 

Poraa C and H :,.4 :,.6 :,.4 :,.6 :,.7 :,.5 ,.1 

Pol"IUI D and I :,.7 :,.4 :,.4 :,.7 :,.e :,.5 :,.7 

Pol"IUI D and P :,.9 ,.1 ,., ,., :,.5 :,.6 :,.e 

Pol"IUI D and G :,.7 :,.4 :,.6 :,.6 :,.7 :,.5 :,.5 

Poraa D and H :,.e 4.2 ,., ,.2 :,.7 :,.5 :,.9 

Pone I and P :,.6 4.2 4.1 :,.7 :,.e :,.4 :,.6 

Pone I and G ,., :,.7 :,.7 :,.4 ,., :,.6 :,.9 

Pone I and H :,.6 :,.5 :,.6 ,.2 :,.6 :,.7 4.0 

Poraa P and G "! ., ., .. 4.2 :,.6 :,.6 :,.9 :,.5 ,.2 

Pone P ancl H ,.1 2.8 :,.5 :,.7 :,.4 :,.5 ,. ~ 
Pol"IUI G and H 4.0 4.2 ,., :,.6 ,., :,.4 :,.7 

146 
147 
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9, WEIGHT ING 

Although the recOl'lfflendcd sampling method was designed to give self­
weighting samples,data from all systems, with the exception of Swazil~nd 
Pqpulation A and Scotland Population A,have had weights applied in the 
c~~putation of cognitive statistics. For many systems this made little 
difference to subscores and p-values but other systems for which diff­
erential response rates across strata were obtained or In which some 
SMall strata were over-sampled weighting was clearly necessary. 

Swaziland and Scotland Population A sarr.~les were not stratifiec. 

Almost all countries sampled intact classes because a principal aim 
of the study was to detect teacher effects. For between•class analyses 
for this purpose weighting of cognitive da:a Is of doubtful value. 

Teacher Opportunity to Learn data was also weighted. 

The effect of weighting on other teacher variables and on student 
background variables 'was found to be negligible. 

9. 1 Weights for Cognitive Data. 

Weights calculated for estimates of national parameters of student 
cognitive sub-scores and p-values depended for each sample on the 
saMpling unit, the amount of variation in cluster (school or class) 
sizes and various other factors. 

9. 1.1 Stratum Weights 

These were calculated for all samples using the formula 

n N.w • I 
1 - -

N 

where w. Is the weight for stratum 
I 

n is the total sample size 

N Is the total population size 

Is the stratum sample sizenl 
and N. Is the stratum population size. 

I 

Stratum weights were used to weight England and Wales data. In England 
and Wales students (not classes) were sampled within school and this, 
coupled with the loss of data at the data preparation stage, gave a 
large variation In (school) cluster size. 

Stratum weights gave p-values and sub-score means which were more stable 
than obtained using school weights. 

9. 1.2 School Weights 

School weights were cnlculated where sampling was by schools and where 
the varlarce of class size within school was substantial. The formula 
used was: 

n 
w••

IJ ·-N s.N • 
I 1J 

where w1. Is the weight for school J In stratum I 
.I 

148 
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s Is the nll!lber of schools In the sample for stratum I
1 

NIJ Is the number of students In the sample In school j in stratum I. 

n, N and N1 are as in 9,1.1 

Systems for which school weights were applied are: 

Belgium (Flemish) Populations A and 8, Belgium (French) AB, British 
Columbia A, England and Wales 8, France A, Israel A, Japan AR, New 
Zealand AB, Ontario AB, Scotland B, Thailand AB, U.S.A. AB. 

Note: where only one class per school was chosen the terms school 
- weight and class weight are synonymous. 

Cius Weights 

Where sampling was by classes the weights wert calculated by the formula 
In 9,1.2 but with sf• number of classes in the stratum i sample and n•. • 
nll!lber of students n the sample In class j of stratum I. •J 

Samples for which class weights were calculated are: 

Hong Kong AB, Hungary AB, Luxembourg A, British Columbia 8, Finland AB, 
Israel B, Sweden AB. 

Note: where only one class per school was chosen the terms school weight 
iiiTclass weight are synonymous. 

9.1.4 Weighted p-values and Subscores. 

i) At school er class level (depending on the sampling method) the number 
of students respcnding correctly to an it~m was counteG (and school or 
class level p-values obtained). 

ii) National estimates of p-values were computed using !p•.w.. where 
IJ I J 

Pij and wlj are the p-values and weights 
for school/class J In stratum i. !w.. 

IJ 

w. used In this way is an estimate for the weight which would be 
oilained If the nll!lber of schools/classes in the population and in 
each stratum were known. !w.. will bw approximately equal to the number 
of schools/classes in the sarh/,le. 

iit) Weighted p-values were sunrned across sub·test items to give sub-test 
means. 

It should be noted that for many countries there was little difference 
{1 or 2%) between unweight~d and weighted p-values and sub-test means. 
In addition, use of school/class weights gave very similar results to 
the use of stratum weights. 

Calculation of p-values using !Xij wij where Xij Is the sum of correct 
responses to an Item and -t--'"'---=-
n •• Is the number of students nij wij 
1AJschool/class J of stratum I 
also produced very similar results at subtest level, although non-system­
atic differences of several points were evident for som~ items a for a few 
samples. Differences can be expected where cluster sizes vary considerably 
~ rlass response patterns are very different. 
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9.1.5 Weighting Teacher Opportunlty•to•Learn. 

The calculated stratum weights were used to weight teacher OTL. 

n _NI 
WIJ ·-. 

N nl 

where w1J • we;ght tor teacher J In stratum I. 
n • total numb,r of stuaents Jn th~ sample. 

N • total number of studen:s In the population. 

• numb•r of students In the stratum I samplen1 
• number of students In the stratum population.N1 

n n 

N 
-., nt:=ti -L :=ti 

NC 

NI Nc.:Iand 
_ :=ti _:=ti _ Ntl 

n, ncl Ntl 

where the "c" ratios are school/class ratios and the "t" ratios are teacher 
rat Jos. 
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10. SAMPLING ERRORS 

Standard errors have been calculated for cognitive fonns Core and A at 
population A level and fonns 1 and 7 at popul3tion B level and these are 
displayed in the tables below. The standard errors are, in general, stable 
across fonns for both populations and will be representative of the error 
levels for subscores. 

Intraclass correlations, and consequently Design Effects, were considerably
hi~,,er than was· anticipated. In spite of this errors for almost all countries 
lie within dcceptable limits. 

The high intraclass correlation coefficients (Rho) result from several factors: 

i) Intact mathematics classes were sampled; . 
ii) The widespread practice of streaming/setting mathematics classes 

results in a considerable reduction in within class heterogeneity; 

iii) Sampling systems with differing school tynes. or wide course 
variations 1n c1.1:rr:l,cda between school/course typeEI leads to 
relat:tvelv'areater dearee of_ within school/class homogeneity, 

iv) Learning in mathematics is probably more sensitive to curricular 
and instructional differences than i~ learning in most ocher 
school subjects. 

Thus population A intraclass correlation coefficients are high in Belgium,
Hong Kong, Luxembourg, The Netherlands (differing school types) in Finland, 
Sweden and t ,e USA (differing course types) and in New Zealand (a high level 
of streaming). 

In some countries a combination of these factors applies. Lowest intraclass 
correlations occurred in Japan where the school system is almost unifonn and 
where streaming/setting of classes is not practised. 

Low intraclass correlations also occur where the tests were ~oo difficult for 
a largr majority of the samples (Nigeria and Swaziland) so that between class 
variance is considerably depressed. 

Standard errors for Scotland population A were calculated by a jack-knifing
procedure since a relatively small sample was spread across a great number 
of schools. Samplin~ was not by selection of schools or classes so calculation 
of design effects is inappropriate. 

For population B the intraclass correlation coefficient is affected by the 
factors mentioned above but, i~ addition, the retentivity of the school 
system ha1 a marked effect. In schuol systems in which retention in grade
12 mathematics is low, between-class variance is likely to be low, as is 
within-class variance and the relative changes with respect to these are not 
easy to predict. 

For rotated fonns the clusters completing a given fonn have been treated as 
though they were complete "school sfclasses" al though they were, in effect. random 
selections of students within school/classes. The standard errors for rotated 
forms are therefore conservative. Furthermore, sampling fractions for some 
~ounlries were sufficiently large to justify adjusting the variance by a factor 
O· T) where 'a' 'clusters are selected from a population of 'A' cluster~. The 
extri!me case is Lux~ourg where a = ~. Thus for Luxembourg (for example) the 
sampling error for the mean will ee considera~ly less than is shown in the tables. 
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SECOND JEA MATHEMATICS STUDY 

DESIGN EFFECTS - STANDARD ERRORS 

P00111at·,on A 

Test 
Form

Country 

Belgi111 (Flemish) Core 
A 

Belgi1111 (French) Core 
A 

British Colllllbia Core 
A 

Ontario Core 
A 

England Core 
A 

Finland Core 
A 

France Core 
A 

Hon~ Kong Core 
A 

Hungsry Core 
A 

Isra!l Core 
A 

Japan Core 
A 

Luxe.llbourg Core 
A 

The, :1etherlands Core 
A 

~w Zealand Core 
A 

:•igeria ~ore 
A 

Scotland Core 
A 

Swaziland Core 
A 

Rho 

0.65 
0.57 

0.71 
0.86 

0.31 
0.35 

0.25 
0.25 

(i.38
0.38 

0.47 
0.50 

0.28 
0.27· 

0.51 
0.49 

0.32 
0.28 

0.37 
0.37 

0.07 
0.08 

0.53 
0.50 

0.69 
0.65 

0.55 
0.50 

0.27 
0.22 

0.28 
0.17 

DEFF 

13.55 
3.32 

14.30 
4.37 

0.03 
3.00 

8.98 
2.53 

10.27 
~ 02 

10.87 
3.~5 

7.38 
2.32 

22.52 
5.81 

8.94 
2.52 

9.40 
2.82 

3.69 
1.75 

10.54 
2.88 

16.80 
4.25 

16.00 
4.01 

9.59 
2.60 

11.30 
2.40 

-

Standara Error 
of mean as a 
proportion of s 

0.0665 
0.066s 

0.0835 
0.0935 

0.064s 
0.076s 

0.042s 
0.0465 

0.062s 
0.0685 

0.049s 
0.051s 

0.029s 
0.033s 

0.0635 
0.065s 

0.0715 
0.076s 

0.0505 
0.057s 

0.0215 
0.029s 

0.0715 
0.075s 

0.055s 
0.0565 

0.056s 
0.056s 

0.0815 
0.085s 

O.lls 
.0765 

S.E as a 
of Mean 
Standard Error 

s of the 
Mean 

0.54 2 
0.42 2 

0.63 3 
0.62 3 

0.52 2 
0.50 3 

~ -..2 
0.29 
0.34 

2 

0.58 3 
0.49 3 

0.38 2 
0.37 2 

! 
! 

0.19 l 
0.20 l 

0.51 2;0.44 I 3 

I0.58 I 

I 2 
0.52 I 3 

0.42 2 
0.39 2 

0.16 l 
l0.20 

3 
0.43 
0.46 

3 

0.47 2 
0.39 2 

0.46 2 
0.36 2 

0.48 3 
0.38 3 

2 
2 

0.64 5 
0.37 3 
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Design Effects - Standard Errors (cont'd) 

. 
Country Test 

Fonn 

Sw!den Core 
A 

Th,fl.,nd Core 
A 

US.\ Core 
A 

!!2.!!!. 

Rho 

0.52 
0.42 

0.42 
0.33 

0.57 

- 0.57 

DEFF Standal'd Error 
of mean as a 
proportion of s 

10.83 0.055s 
4.74 0.053s 

18.22 0.069s 
4.10 0.066s 

15.48 0.048s 
4.19 0.050s 

Standard Error 
of Mean 

0.37 
0.33 

0.53 
0.38 

0.44 
0.33 

f Mean scores on the core test ranged from 13.6 to 26.9 and rotated fonn A from 12.5 
to 21. 7. 

if All students in all participating countries took the 40 item Core Test. In all 
countries except Sweden rutated forms were randomly assigned to students with one 
form per student. Thus in these countries\ of the sample took each rotated form. 

iii In Sweden 2 rotated forms were randomly assigned to each student. Thus~ the 
sarr.ple took each rotated fonn. Rotated· forms contain 34 items for the cross­
sectional study and 35 for the longitudinal study. 

fff Rho• bSa2 - s2 

(b-l)S2 

Rho is the intraclass correlation. 
bis the mean cluster size(~ of mean class size for Sweden,~ of mean class size 
fo.. all others) 
sa2 is the variance between clusters and s2 is the variance between students. 

iv DEFF • 1 + (b-l)Rho 

v Standard error of the mean as a proportion of the student standard deviation 

• ~ where n is the sample size (for a given fonn). 

-!!._ is the simple equivalent sample.our 
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SECOOD INTERNATIONAL MATHEMATICS STUDY 

DESIGN EFFECTS - STANDARD ERRORS 

Population B 

Country Rotated 
Fonn 

Rho DEFF Standard Error 
of mean as pro-
portion of s 

Standard 
Error of 
Mean 

S.E as a 
% of the
Mean

Belgium 
(Flemish)

1 
7 

0.66 
0.67 

2.91 
2.91 

0.064s 
O.u64s 

0.18 
0.21 

2
3 

BelgitJ11 
(French) 

1 
7 

0.49 
0.47 

2.22 
2.17 

0.066s 
0.065s 

0.21 
0.21 

3
3 

British Columbia 
(One rotated 
fonn oer studeAt 

1 
7 

0.77 
o. 71 

4.75 
4.42 

0.14s 
0.13s 

0.35 
0.35 

6
7

Ontario 1 
7 

-

0.31 
0.30 

2.60 
2.57 

0.057s 
0.057s 

-
0.17 
0.18 

2
2

England 1 
7 

0.27 
0.30 

1.41 
1.47 

0.040s 
0.041s 

0. 12 
0.11 

1 
1

Finland 1.. ., 
' 

0.26 
0.27 

2.00 
1.73 

0.072s 
0.067s 

0.20 
0.19 

2
2

Hong Kong 1 
7 

0.63 
0.59 

4.69 
4.43 

0.074s 
0.072s 

0.23 
0.25 

2
2

Hungary 1 
7 

0.55 
0.61 

4.06 
4.44 

0.081s 
0.085s 

0.26 
0.29 

4
5 

Israel 1 
7 

0.37 
0.57 

2.30 
3.02 

0.069s 
0.080s 

0.21 
0.27 

3 
4

Japan 1 
7 

0.60 
0.57 

6.47 
6.16 

0.057s 
0.056s 

0.19 
0.20 

2
2

New Zealand 1 
7 

0.27 
0.12 

1.80 
1.36 

0.078s 
0.068s 

0.25 
0.19 

3 
2

Scotland 1 
7 

0.05 
0.03 

1.20 
1.14 

0.057s 
0.055s 

0.14 
0.14 

2
2

Sweden 1 
7 

-

0.21 
0.11 

1.96 
1.50 

0.054s 
0.047s 

0. 16 
0.14 

2
1 
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r.ountry Rotated 
Fonn 

Thailand 1 
7 

USA 1 
7 

Notes: 

Rho 

0.46 
a.so 
0.48 
0.49 

DEFF 

5.48 
5.90 

3.04 
3.17 

Standard Error 
of mean as pro-
port ion of S 

Standard 
Error of 
Mean 

S.E as a 
%of the 
Mean 

0.076s 
0.079s 

0.22 
0.26 

4 
5 

O.OSls 
0.052s 

0.15 
0.16 

2 
3 

i Fonns 1 and 7 each contain 17 items. 
Hungary. 

Country means range from Hong Kong to 

ii 

iii 

With the exception of British Columbia national centres randomly assigned 2 
fonns per student. 

2Rho= bs 2 - s Intraclass correlation where bis the mean cluster size,a 

(b-l)s2 
bsa2 is the variance between clusters and s2 in the'variance between students. 

Note that mean cluster size is~ mean 
except British Columbia (l/8th). 

class/school size for all countries 

iv DEFF = 1 + (b-l)Rho. 

v Standard error of the mean as a proportion of the student standard devi~tion 
= ~ n where n is the sample size. ~ is the simple equivalent sample.

0lJoEFF 
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11. NON-SAMPLING ERRORS 

Some non-sampling errors and sources of bia_s have been discussed in 
~revious individual country sections These inc 1ude errors due to
loss of data at aata collection and data processing phases. Where possible
achieved samples in these cases have been examined for bias and the \~ry
few cases in which bias seemed either present or possible reported. 

Throughout the course of the study the Intemational Center provided extensive 
advice to National Centers on procedures which should be followed to er.su~e 
the highest possible response rates and achieve~ samples. T~is advice wa~ 
disseminated by means of manuals encompassing sampling, data collectior, ar.d 
preparation, memoranda and letters to individual National Research Coordinators 
where problems specific to• particular country were encountered. 

At the Intemational Center gargantuan efforts were made to ensure that loss 
of data at the cleaning and editing stage was kept to an absolute minimum. 
This necessitated 111ny letters, cables and telephone calls to National Centers 
and, while tht process resulted in delays, has paid off in tenns of the magnit­
udes and qualities of the achieved samples. Other possible sources of non­
sampling error are discussed below. 

11.1 Non-coverage. 

An intention of the study was to obtain measures of outcomes of mathematics 
education based on the attainments and attitudes of all students in nomial 
classes at the grade level in which most 13 year olds are found. Excluded 
samples inclu~ed students in special schools for the intellectually handicapped
and the like. While almost 111 countries defined their national populations
in the spirit of this intention there is variation in the proportions of 13 
yur olds in non-normal claHe& frOII country to country, rqina from lea& 
than 11 to about 5%. Error• in e1t:laatea of paraeter1 due to tbe1e diffueiices 
9nuld k ••l'Y 1l11ht. On tbe other band, for the lletherlaaula vbue a 
substantial group of students was not included fn the defined population,
and for Nigeria where 12 of 20 states (albeit containing I smallish proportion
of the school population) were excluded comparisons with measures from other 
systems can be made, but with caution. 

On the other hand, national definitiorsfor Hungary and for Scotland at population
B encompassed a wider range of students than was envisaged by the intemational 
population definition and cognitive ••sures for these countries are somewhat 
lower than would have been the case 1f granmar school Students (Hungary) and 
S6 students (Scotland) had contained the national populations. 

11.2 Non-response 

Errors resulting from mistakes made 1t National Centers in preparing tests and 
questionnaires were extremely few. All national test fonns and questionnaires 
were chec~ed in the fonn in which they were presented to respondents except
those written in languages such 1s Hungarian and Hebrew where back translations 
were checked. 

Some National Centers chose to delete (non-cognitive) items from questionnaires 
or not to administer opportunity-to-learn instr11nents. Cases in which a deletion 
rendered an important variable unusable for I country were very small in number. 

Loss of data at the England and Wales and Belgium (Flemish) national centers 
does not appear to have introduced any important bias and the achieved sample
for cognitive instruments is high. Estimates of subtest means and p-values 
are sound. 

The possible effect of lower response rates has been discussed earlier. The 
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method used by Er,gland and Wales to obtain schools in sufficient numbers for 
the designed samp1e and by the USA to obtain sufficient cooperating school 
districts, namely inviting about twice as many as were needed in the expectatic~
of a SO~ cooperation rate,might be expectea to produce a bias in achievement 
scores but no evidence of this has been found. 

11.3 Cultural Bias 

Lengthy negotiatfons were conducted with National Centers with respect to 
methodology, instruments and items and an aim in this process was to eliminate 
cultural bias wherever possible fro~ !11 levels of the study. A full account 
of the procedures adopted to validate the items is given in Bulletin 5 of the 
Second IEA Mathematics Study. 

11.4 Systematic Variation on Class Size with Ability 

The practice ccmnon in many countries of making low ability classes srnaller thar. 
higher ability classes may have produced a bias in the calculation of national 
achi~vement parameters given the method of applying weights which assumes equal
(or near equal) cluster sizes. However, canparison of parameter estimates fro~ 
raw scores, and estimates using two different weighting systems failed to detect 
any systematic effect due to this cause. 

... ..........,. ..... 
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12. CONCLUSION 

Twenty educational systems provided population A data and fifteen population
B data. Thirty five samples ranging in size from approximately 1000 to more 
than 8800 students, their teachers and schools, took part in the study. 

Given the administrational challenges involved, both at international and at 
national level~ and the difficulties of communication across cultures by corres­
pondence the quality of the data collected is extraordinari1y good. Most 
National Centers had little funding for the project and National Research 
Coo~dinators in many cases undertook national supervision of the project with 
minimal resources and with a minimal time allowance. 

The wonder is not that a very few of .the samples and their consequent data sets 
were less than flawless but that almost ill were of high quality and none was so 
inadequate that useful inf~nnation about national mathematics outcomes in relation 
to those of other countries could be deduced. 

Making a judg .ment about a particular sample requires consideration of the 
sampling design used, the response rates, achieved sampling fractions, known 
possible biases, design effects and the level of analysis at which the data 
is to be used. · 

Achieving a representative sample is much easier in some systems than in 
others. In small countries with a relatively unifonn school system, such as 
New Zealand, the ta:~ is much easier than in large, highly diverse systems such 
as the USA or in countries where transport and c001llunications are unreliable. 
Levels of school and teacher cooperation in studies of this kind also vary
between countries. In some countries near perfect samples can be obtained without 
great difficulty, in others National Centershave. to expend huge amounts of time 
and energy gaining cooperation. 

There is no simple answer to tlie question "Is country X's sample so poor that 
the data cannot be used?" If there were such an answer it would be "No" for 
all samples in the study. The more relevant question relates to the various 
analyses and purposes for which the data is to be used and the extent of the 
infonnation about the sample, and many other aspects of the study, against which 
it is to be interpreted. 

The study design called for National Research Coordinators to make comprehensive 
reports tt the International Center on the administration of the study in their 
system. 

Part of the NRC report was to be a detailed description of the sampling and data 
collection phases. In the event many NRCs found themselves unable to complete
this task fully. It came at the end of a lengthy and arduous struggle .o complete
the study so perhaps this is not surprising. Nevertheless, enough infonnation 
has been gathered from most NRCs to enable considerable confidence to be placed
in the quality of the samples. Where th~re are reservations these have been
draw, attention to in the preceding sections. 
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~PPENDJX I 

Ach1tvtd Sa!!!211n1 ,ractions (Student} 

111111111 (n•1sh) A 
I 

0.035 
0.222 

lelgillll (French) A 
B 

0.031 
0.220 

British Colllllb11 A 0.054 
B 0.143 

England and Walts A 
B 

0.004 
0.029 

Finland A 0.148 
B 0.063 

France A 0.051 
Hong Kong A 

a 0.055 
0.181 

Hungary A 
8 

0.015 
0.056 

Jsrael A 0.073 
8 0.631 

Japan A 
B 

0.005 
0.°'4 

Luxembourg A 0.'49 
The Netherlands A 0.025 
Ntw Zealand A 0.086 

I 0.198 
Nigeria A 0.024(tst) 
Ontario A 0.038 

8 0.055 
Scotland A 0.015 

' 0.076 
Swaziland A 0.16 (appr-c,x) 
Sweden A 0.029 

8 0.211 
Thailand A 0.011 

8 0.036 
U.S.A A 0.002 

8 0.013 
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SIMS Samplina M3nual, Section A, rage 1 May 1979 

SECTION A 

INTRODUCTION 

This Samplina Manual has been prepared hy th• Sa•plin& Committee of the 
Second IEA Mathematics Study (SIMS) to help countries intendin& to partipate 
in the study to develop a suitable samplina dcsi&n. 

The Samplin& .Comittee has the followin& 11e111hers: 

Dr Malcol ■ Rosier, Australian Council for Educational Research (Chail"lllan), 
Dr John ICeeves, Australian ,:ouncil for Edutational Research, 

Mr Ian Livin&stone, New Z•aland Council for F.ducational Research, and 
Mr ICen Ross, Australian Council for Educational Research. 

Correspondence with the SIMS Samplin& Comittee ,hould be addressed to 

Dr Rosier at the followin& address: 

Australian Counc'l for Educational Research, 
PO lox 210, 
Hawthorn, 
Victoria 3122, 
Australia. 
Telephone: (03) Ill 1271 
Telearaphic address: ROSIER AC~RES MELBOURNE AUSTRALIA 

'leaders seekina further information about samplin&, additional to that 
contained in this Samplin& Manual, are referred to four particular texts. 
The first is a standard reference on ~•mplin& by ICish (1965). The next two 
are stateaents by Peaker, who wa~ the an ■plln& consultant for the previous 
JEA studies (lludn, 1967, volume I, d,apter 9; l'cahr, 197S). The final 
one is the recent aonoaraph by Ross (1978). 

Populations for this study 

Tw~ populations have been specified by the International Mathcutics 
Co1111ittee. 

Population A: All students in the cradc (>-car level) where the 
■ajority has attained the ace of 13.00 to 13.11 years by the ■ iddle 
of the school year. 
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then tht' National Center should choo!lc tht' irad<' rnr which the cna:nitin 
11athematics tests arc 110st arpro1,rlau to t?-,e curriculu•. 

Population 8: All 5tudcnt5 who arc In the normally occcrted trnnin3l 
arade of th<" secondary education systc., :ind who arc studyin& mathematics 
11 a substantial part (approxh,atcl)· five hours per week) of their 
acadeaic proar••· 

Aiu of the study and samplina desh?ns 

'lhe Second JEA Matheaatlcs Study has three aajor aim~: 

1 to describe the ch•~acs in tht' a.,theaatlts curriculum between 1964 
and 1980 and to exaaine to what ~xtcnt the achievement of students 
in 1910 ■ lrron the ch1n1ed curricul1111, 

2 to describe to what ~xtcnt the stucJ~nts in JP}O achieve the 
objectives of tho 1910 curricul1111 in aatheaatics, and 

3 to identify the aajor classroo ■ in~tnicti~n and cu~ricular 
concomitants of arowth in ■atht'mtics achieveat'nt over the 
period of one school year. 

'lhe first two alas of the stucJy can be achi<'vcd throuah a cro~s­
sectlonal samr,Lina desian, in which a tcstina proaraa l5 administered 
on one occasion to a sa111plc of students. The results arr hen 
aenerall&ed to the population fro• which the ,ample was drawn t~ 
produce •aatlonel estlaatcs' of student a;,thcaatlcs achievc111ent. Thi5 
requires a probability 11uple, as discuucd later In this Man,wil. We 
recoani&e that the first ala ls aainly or interest to the countries 
that also participated in the flrst JEA Mathcaatics Study. 

The third ai ■ requires a lunaltudlnal saarlln& ded&n, b which 
students arc tested on at lean two occa5ion1'; for exaa,,Jc, once near 

the beainnina of the school year and n second t.ac near the •nd of the 
school year. This also requires a rrobahjlity saaple if we wish to 
■ale any 1ener1li&1tions about the pnpulation fro• whlch the 53mple 
was taken. 

At the Populatio~ I level, the lonaitudinal 11tudy 11 a •national 
oJtlon' slnco few countries would wish to test near the end of the . ' 

school year at this p~pulation level. As a national option, the 
countr)' would pbn its Ol\'I\ stuc!y, condu~t its 01''1\ an~lyses, and prci>Ue. 

l ts own rffOrts. 
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As the first ster ln devclopin& S3mplina desians, each National Center 
aust choose the population levels at whirh it wishes to participate. It 

aust then propaTc a S3•plin, desian or dcsians to acct tho ai■ s which its 
country wishes to achieve by ■c3ns of the study. The Saaplina Manual 

descrlbos various Hmplin, dosians which differ in terms of the numbers of 

schocls and students, the uanltudc or the saapllna errors (standard errors 
of saaplinc), and the t1pes or anal1sos that can be carried out. Creat care 
aust be taken in selectina umplina dcsians that ainimize the standard 

errors of samrlina while ensurin& that the desired anal1ses can be carried 

out. 

At ropulation A level, Natio~al Centers ■ust choose one or four possible 

plan, for testina: 

1 cros5-scction3l only, usln& results fro■ one tcstin& program to 

produce national csti-.itcs, 

2 loncituJinal only, m~in& results fro• two testin& proaraas (at 

the beginnin& and end or the school year) to investicate the effects 
or classro011 and curricular processes on ■athcutics achleve ■ ent, 

3 cross-section3l and lonaitudinal to,ethcr, usJna rc1ults from two 

tcstin, proarau (at the bc1lnnin& ancJ end or the school year) to 
produce national estiaates and to in,·c~tiaate rolation~hips, and 

, cross-sectional in one 1car and lonaitudinal in another year. 

At Population I level, Natlon31 Center~ would carry out onl)' a cross• 
se~tional study, unless they undertook 3 lonaitudinal study as a n.1tion:al 

cption. 

All National Centers nr,· enccmrnr.ecJ to urr,· out both cros!- -~cctionn 1 

and JonahuJinal nuJies at the ro11ulat ion A lc,•cl, And the cron• 

sectional study at rorulation I level. 

In aost countries, tho funds availnble for the study will be li•itecJ. 

The sa•plina deslan has i•plicatlons tor exp~nditure on: 

1 the ~uaber of tests and qu~stJonnaircs to be rrinted, 

2 the a110unt of secretarial work n~~dcd for typin& lists or schools 
and students, 

1R6 
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J the collation and distribution or testjn& •ateriaJs, 

• th, payment or persons to adminiAter the tests to students, and 

S the sortina, codin&, card punchinc and initial data proce~sin& of 
the completed tests and questionnaires. 

In 10• countries there will be political conJiderations which 
influence the t:rpe of saaplin, desian; ror ea3mpJe, Jeaislation ahout the 
collection ~~d archivina of social science data, and po5,ible Jack of 

co-operation rro■ national and/or local educational authorities or teachers 
associations or school prlnclr4J1. 

Each National Center should prepare a saaplln& deslan or deslans which 
produces the lowest po,slblc ~tandard errors of 1a11J1llna, alven particular 
national constraints such as the above. It l~ laportant to ■lnl ■ iie these 
standard errors 10 that sound comparisons can be ude across countries at 
various levels of analysis; for example, between students and between 
classes. 

Later sections of this Samplln1 Manual •~scribe procedures for preparin1 
a sampllna deslan and drawlna a sa-.,Je. However, be(ore pw,ceedina, some 
laportant aspects of the theory or Sallf'Jln& will •e discussed. 

1R7 
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SECTION I 

l IASlC SAMPLING 'llfEORY 

l Tar,et and excluded population·s 

~or the JEA educational survey studies, we define a population in ~hich 
we are interested. From this population we select a sample or persons 

to be tested. The results froa the sample are then aeneralized to the 

population. 

In IIIOSt cases the 'elements• of the population are students, and the 
•units of analysis' are also students. Ho11ever, we •Y also be 
interested in analyses bet11een classes, or between students within 

classes, or bet11een schools. The accuracy of the inferences w draw 
depend on the samplina duisn.- caire aust be talen when the units of 
analysis are not the same as the units or samplina (eleaents). 

For the Second lEA Mathematics Study, the ~ntornational Nathe111atic1 
Co111mittee has specified t110 populations, which we refer to as the 

'desired tar1et populations'. 

'lbe desired tarset population for Population A is: 

All students in the arade where the aajority has at~ained the 
aae lJ:00 to 13:11 7ears by the aiddle of the school year. 

Each CO!,lft~l'Y aust restate this definition in specific teras to •et its 
own circuastances. This will be the 'defined tar1rt population' for 
that CO\lltry. 

For example, for Australia the defined taraet population for Population A 
is: 

All students in nonaal classes at Year I level in all States 
except the Northern Territory. 

lt can be seen that ve have defined tear I as the arade where the 
■ajority of students has attained tht aae 13:00 to 13:11 7ean by the 
aiddle or the school 7ear. 'nail follo11ed an analysis or our national 
statistics which aives the n\lSlber of stud•Atl at each a1e level on 
1 Ausust of each 7ear in each 7ear level (arade) in ead\ State in 
Australia. 

• 
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We have aho limited the t'le111ent , in ti:~ :Jefincd tar&et popul:ation by 

excludin& two croups of students: 

We have excluded students who arc not in nonnal classes, since they 

are not followin& the normal -.,thematics curriculum and would not 

have been t'xrosed to 11uch of the content of the ■atheutics 
achievement tests. 

2 tee have Hcluded studcnu in tl,e Northern Territory, since this 

State h~s a very hi&h percentaic of Ahori&inal students undcrtakini 
110dified curricula which would not cover the content of the 

aatheutics tests. 

The difference between the IEA desired torcet population and the Jc-fined 

taraet population for a country is the 'excluded population' for that 

country. The number of students in the excluded population And a 

description of the character of this excluded ropulation aust be 
c!e~rly specified, and included in the report of desian and execution 

of the samplin& for the study. 

Desianed, executed and achieved sa111J1les 

For the defined tar~et rorulation a sainplln& desi&n is prepared, which 

will list the nUllber of schools and ~•udents in the '!!!,!iancd s1J11rle'. 
There will usually be some loss of respondents, so that it is necessary 

to include in the report a table showin& the 'executed sample', which 

is the nwaber of schools and students wt~ actuKlly·participatcd in the 

testina proara■• 

Finally, we define the •achieved samrlc' as th~ number of schools and 

students from who• aood data were obtained. This i, the same as the 
executed ,ample after deletion of the respondents whose data were not 
suitable for includina in the Dn3lys~s, such as students who left 

after comrletin& only rart of the tcstina proara■. 

J Accuracy, bias and precision 

There are usually two aain objectives involved in the conduct of sample 

surveys: 

a The estimation of certain 11opulotlon value! (p:araaeten). In 11any 

educational research surveys we are interested in obtainin& 
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estimates of the aean level of achievement for the population and 
various percentile points of the distribution of achievement for 
the population. 

b The testin; of a statistical hypothesis about a rorulation. As well 
es estimates of population parameters we may be interested, for 
example, tn tcstinc the hyrothesis that there is no difference 
between the averaae achievement or certain subgroups in our sample. 

Our capacity to exa■ ine sample data with respert to these two objectives 

depends directly upon our knowl~dce of the accuracy of suiple estimates 
with respect to population.parameters. The accuracy of a sample 
estiute for a aiven samrle is the difference between the sample 
esti111te and the population paruieter. Th• accuract is laraely 
determined by two factors: (a) saq,linc bias, and (b) saaplinc 
variability. !i.!!•Y result fro■ the use of inappropriate statistical 
procedures (biased estiaators) or froa deficiencies in the samplina 
fraae. Samplin& variability, described tn 110re detail below, is 
asseciated with the statistical relationship between characteristics 
of a salllJ>le and the population froa which it has been dTawn. The 
saniplin& variability, which is usually 1ivcn by the varia~ce or the 
sampli~: distribution of saaple aeans, provides a aeasure of the 

erecisio~or an1 one sa11ple estiaate with respect to the corrcspondine 
population paramter. 

For aost well•desicned sa111ples in survey research the sa■plin& bias is 
close to zero. This ..ans that the accuracy of a sample depends 
larply on the precision as ■ea5ured by the samplin1 variability. 

In ~robability samplin& each element (person) in the population has a 
known, non-zero prohabilit1 of being aolected into the suipJc. The 

i11>ortance of probability sa111plin1 for the JEA su"eys is that the 
precision of a sample selected by this acthod can be calculated fro• 
the internal evidence of the sample data; that ls, by applyina fonnulae 
or statistical techniques to the data fro• one saaple we uy estiaate 
the sampling variability associateJ with all possible siailar ,uples. 
Since we cannot use internal evidence to estiute the accuracy of non• 
probability samples, such Sllllflles are not suitable for dealina with the 
objectives of estiaation and hypothesis testin1. 
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Generally the value of a ropulation p1r1111eter is not known, 10 that 
the actual accuracy of an individual •a•rl• estimate cannot be assessed. 
Instead, throuah a knowleda• oi the behaviour of estl•tes d~rived fro ■ 

all po11lbl• •••Pl•• which can bo drawn froa the population by usina 
the••• sample do1i1n, we are able to as1e11 tho probable accuracy 
of the obtained 11aple estlute. 

Consider the case of llllJ'lle rando■ 1a111ple1 of sl&e n drawn fro• a 
population of 1l1e N. The aeans of all these samples uy be plotted, 
to alve a 1a11plln& distribution of sa-.,1• ■tans. This suplina dis• 
trlbutlon of 1111ple Mans has a aean, which 1• equal to the population 
Man» for an unbiased saaplln& de,ian. nae saaplina distribution of 
saapl• aean1 also has a variance V(I). Tho square root of thiJ variance 
l1 the standard deviation of the 1a111plin1 distribution of •••Pl• aeans,_ 
and ls known•• \he standard error of the Nan SE(i). 

Sa!9?lln1 di1trlbutlon1 and standard errors 

The accuracy of tho e1tlute1 used ln the lEA studies depends 
principally on precision, which l1 usually calculated in tenu of the 
standard error o~ a sample ■cane In aany pract cal survey re,earch 
1ltuatlon1 the suiplina distribution of the •anirle ■can, ls approx­
l ■ately noraally distributed. 11'• approxlutlon l11prove1 with 
lncreulna saapl• 1l1e even thouah the dlstrlbutlon of ele■ent1 in 
the parent population uy be far fro■ nor1111. 

Froa a lnowleda• of the properties of the noraal distribution we can 
state that, at tho 61 per cent confidence level, the rana• i !SE(i) 
includes the population 111ean, whore i l1 the saapl• ■ean obtnlned fro ■ 

one sa■ple fro■ the population and St(i) is the 1t1noard error of i. 
Siallarly wo can 1tato that, at the 95 rer cent confidence level, the 
ranee it 1.96 SE(i) will inclUllo tho population ■ean. 

ln survey research we are usually dealina with a slnale •••rl• of data 
and not with all possible ••1111'le1 fro• a porulation: ,~ that wo are 
unable to calculate the valve of V(i) or Sl(i) euctl1. 

Statl1ticlan1 have derlvecl 10• fonulae, for certain aampl~ desl1n1, 
which allow us to •k• an •••••t• of V(i) fro■ the internal evidence 
~fan individual 1a-,1e of data. For the sl■ple rando■ 1aaplt deslan, 
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each sample ele•ent ls randomly and independently selected from the 
population with equal probability of selection. For this dc~ian the 
variance of sampling distribution of san11>le 11eans may be esti11ated 
from a sinale sample of data by uslnJ the fo1'111Ula: . 2N - n ,

V(i) ·-·-N n .. 
where V(i) is the estl11ated variance of the samplina distribution of 

sample ■eans, 
N is the population slie, 
n is the saq,le 1l1e, and 
12 ls the variance of the sample ele111ents, elven by: 

s2 • __,!_ • I(x • i) 2 
n - 1 l 

The value of 12 is an unbiased estiaate of the variance of the element 
values in the popu,~tlon. 

The estl ■ated standard error of the mean se(i)is alven by the square 
root of the estimated variance: 

se(i) •fi ~ n • 7n 
For sifficiently larae values of n, we aay estiaate with ts per cent 

confidence that the rorulation aean » will be in the ranee 
it 1.96 se(i), where i is the SalllJ'le ■ean of a sl11ple rando■ suiple 
of n elements' selected fro• a population of h •l•ents. The ten 
(N - n)/N ls callee! the finite population correction. For sufficiently 
Jarae values of N relative ton the finite population correction tends 
to unity, 10 that the standard error of the ■can uy be estluted by: 

se(i) • ..!..lfi .(for lar1e N) 

Stratified 1amplin2 

One way of lncreaslnc the precision of the estiutes •erlvod frOII a 
sl ■ple randoa saaple ls to increase the saaple sl&e. Another way ls 
to use stratlflcatlon. Stratlflcatlon •011 not i ■ply any •eparture 
froa probabl llty HIIIJ)lln,:. It aerely requires that, 1,efore any 
selection takes place, the populat ,n should be divided into a nuaber 
of autually exclusive arours called strata. Followln& this dlvlslon, 
a randoa saaple ls selected wlt~ln ••ch stratua. 
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Stratification ■ay be used in survey research for reasons other than 
obtainin11ains in precision. Strata aay be fomed in order to employ 
different 1amplin1 aethods within strata, or hecause thesub-ropulations 
defined by the strata are desipated as separate domains of study. 

Some typical variables used to stratify populations in educational survey 
research are : 

a re1ion (11etropolitan/country), 
b type_ of school (1ovemment/non-1ovem11ent), 
c school siie (lar1e/aediwa/1mall), or 
d sex of school (boys onl1/1irl1 on~r/■iaed). 

$tratification does not necessarily require that the same 1amplin1 
fraction is used within each strat1111. Jf a unifor■ saq,lin1 fraction is 
used then the sample desi,n•ls lnown as a proportionate stratified su;,le 
because the sample 1i1e fro• any strat1111 l1 proportional to the population 
1i1e ~f the stratua. If the suplina fractions vary between strata then 
the obtained sample is a disproportionate stratified sample, which is 
discussed below. 

tllltistaae cog,lea 1amplin~ desips 

A population of eleaents can usually 'be described in teras of_a hierarchy 
of samplin& units of different sizes and types. For example, a popula• 
tion of school students ■ay l>e seen as bein& coaposed of a nlllllber of 
classes each of which i~ COIIJ>Oled of a number of 1tudent1. Further, the 
clr.sses aay be 1rouped into a n1111ber of 1chool1. 

In the previous discussion we h~v! considered the use of simple rando■ 
1aq,les in which the students were selected individually fro• the 
population. ln practice we usually select the individual unit, of the 
population as clusters, or in several 1ta1e1. 11,ese ■odifications in 
1amplina desip are often used because they reduce the costs of• r•search 
study by ■inilli&idl the 1eo1raphical spread of the sample eleaents. 

Consider the hypothetical population of school students described in 
Fi,ure 1.1. 'lbe population consists of eiahteen 1tudent1 distributed 
1110n1 six classroom (with three students per class) and three schools 
(with two classes per school). 
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Schools (psu~s) School 1 School 2 School 3 

AA A 
Classrooms (ssu's)Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 

/1\ ;i\ /1\ /1\ Ii'\ 11\ 
Students (tsu's) l 2 3 4 5 6 7 I 9 10 11 12 13 14 JS 16 17 11 

Fisun 1.1 Hypothetical porulatjon or eighteen students irouped into si~ 
classrooms and three schools. 

From this population we could ,elect a simple random sang,le of four 
students ot we could eniplby a aulti-staae cluster sample desip to select 
a sample of the saae siie. 

In order to select a aulti-sta&e ~,uster saa;,le we consider the 
population to be divided into priaary samplin& units (schools}, secondary 
saq,lin& units (classroom) and tertiary sainplin& units (students). At 
the first staae of salllJ)lin& we could randoaly select two schools; at the 
second staae or s-.,lin& we could randomly select one classrooa from each 
of the selected schools; and at the third staae of samplin& we could 
randollly select two students fro• each selected classroom. The procedures 
requind for the selection or samplin& units at different staaes are 
discussed later in this Manual. 

tf we el!ployed either the simple randoa sa11ple desip or the three stase 
cluster sample desian described above to select a saq,le of four elements, 
then for both salllPle desips this would ensure that each population 
element had an equal chance of appearin& in either of the samples. That 
is, sample esti..tes of population parameters, such u the population 
mean, would provide unbiased estiaates for both sample desisn~. 

7 Comparison or Sa11f lin1 desips 

In the above e~aq,le we have seen that, for a ~iven saa,le siie, both the 
simple rando■ sa111Plin1 desian and a three staae cluster saniplin& desien 
Ny provide unbiased samrle estiaates of the population •an. However, 
the variance of these esti..tes ■a1 vary areatly. In order to coq,are 
these two saq,Una desips we need to e~a11ine the stabilhy of the 
estiaates which they provide for suples of the saae siie. 
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Kish (1965) sugaested the use of.the simple random sample dcsian as a 

baseline for quantlfyln, the efficiency of complex 1:111plln1 desi,ilS, 

and lntrodl•ced the ter■ 'deff' (design t-rrc-ct). It aay be defined as 
the ratio of the variance of the samrlinJ distributions of sample means 
for the complex sampllna dt-5i&n to the corrc~pondina varlan,;e or a 

sinale random s1mplin1 desi,n involvin1 samples with the same number 
of units: 

deft • V(xc) (I
V( ) &Or "c ■ n)

isrs 

where V(ic) ls the varlnnc~ of the sampllna distribution of sample means 
for complex samples of size nc, and 

V(isrs> ls the variance of the s1mplln1 distribution of sample 
aeans for sample rando■ samples of size n • nc. 

For a simple rando■ sample of elements drawn without replacement.• 
have: 

wh~re N is the population size, 

n is the sample size, and 
s2 is the varlancr of the population clements. 

Substltutlna into the exprenion which de(Jnes dcff, we have: 

V(ic) 
deff • -----

s2 2
N n ff N - n sor V(ic) • --j-- • n •de • N c • nc • deff 

Kish (1965: 61, 251) established that ~2 computed fro■ any l1r1c 
probability sample yields a cood arproxiution·of s2• The approxi113tlon 
is quite accurate when deff is near one; ln other cases with smaller 
samples it ncaiects a tcr■ of order¼. ly ustna an estimate of dcff, 
obtained ■ostly fro■ past expcrlt'nce, and sZ as an e1tl ■at• of 52 the 
above ~u•tion ■ay be u~ed to obtaJn an estlm.,te of the variance of the 
s1mplln1 distribution of sample •cans when co■plcx·samplc dcsiens are used. 
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Jn the abov~ section, 11111plln1 deslan~ were compared in tenns of the 
\1rl1nce1 for samples of equal slie. We can 1110 compare 11mplin1 
deslans by equatlna the variances and exnminina the relative sample 
1lze1, usina the concept of 'effective ••mrle 1i1e' (Kish, 196S: 2S9) 

or •simple equivalent samr,le' (ll"sfn, 1967, Vol.I: 149). 

Consider a co111r,lex 11111ple of alzc nc• "lbe variance of the 1a111J1ljna 
distribution of sample acans for this complex 11111plln1 dcslan ls V(ic>• 
Consider I simple randoa 11mi,le of size n• drawn from the 11111e 

por,ulatlon so that the variance of the saq,llnt distribution for this 
11mplln1 deslan V•(i5r1) is equal to V(i,). 

For the 1h1r,Je rando• 1111plo of n• ele111rnu drawn whhout rc1,tacemcnt: 
• N • n• 52

v•Cx1r1> • N • iii" 

But since V•Cisrs> • V(ic), we uy write: 

s2 s2N • n• N - nc ,-- ·ne· N ·nc 
Jf N ls larae compared to nc or n•, then the 1l1e of tne slmrle 
equivalent su,ple (or the effective ••~le size) is aiven by n• • 3i1T. 
For uny co1111DOnly used sample desians and for uny co1110nly used 
1t1ti1tic1 in survey research we find thnt drff is areater than unity. 
Consequently, the use of fon1Jl1e based on the simple r1ndo111 ,ample 
IIOdel to estlute atandard errors uy result in 1ross underestlution 
of s111plln1 errors. 

Coefficient of intraclas~ cornlation (rho) 

Standard statistical theory has aostly been developed with the a11W11ption 
that the sample ob1erv1tlon1 are obtained throuah independent rando■ 
selection. However, 110st research in the social sciences has been 
carried out by udns: co111pJcx IIIIIJ)le c1csl,ns. "lbe uin ft'nt11rr~ of co111,tex 
suplt desips are clu1terin1, 1tr1tlflc1tion, U1equ1l probabilities of 
selection and s11te1111tlc Sll!rlina. lish (1157) eaulntd the consequences 
of applyina the usual textbook fonulae for calcul1tln1 confidence ll ■lts 

to data obtained by e11ployln1 co111pltx sample deslps. Ht concluded that: 

In the social sciences the use of •n (1l11ple rando■ s1111ple) 
fonulas on data fro■ COlll'lH samples ii now the aost frequent 
source of 1ros1 aistakes ln the constructloi of confidence state• 
•nts and tests of h,rothc1e1 (llsh, 1157: 156). 
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The source of this discrepancy in error estimates uy be trccea to the 

fact that the researchers find it economical anJ convenient to use exist­

int clusters as the primary sampling units rather than individual elements. 

Since individuals within a particular samplini unit tend to resemble each 

other more than they resemble individual$ from other units the basic 

assumption of independent random selection of observations breaks down and 
the usual fonaulae fail to apply. 

!Kish (19S7) points out that this homogeneity of individuals within 

samrlin& units -.,y be due to co1111110n ~elective factors, or to joint 

exposure to the same effects, or to autual influcnct (interaction), or 
to some combination of theH. The uenitude of this homoaeneity is 

usually aeasured by rho, the coefficient of intr1cl1$S correlation. 

It should be Temembered that the value or the coefficient or intraclass 

correlation has no ■eanina for the individual excert insofar aJ he is 

considered to be a ■ember of a eroup. A hi&h value i•plies that •here 
is a hi&h Jeeree of homoaeneity within the 1roups of observations. 

Relationshh? between rho and !'imple clustct..!!,t111>lin1 

When data arc cathered in educational survey re$earch with a Ji ■ple 

rando■ sa■ple dc$i&n, the individual selection and ■easuremcnt of 
population elements often bccow,s too expensive. In order to reduce 

costs by ainimhin& the ecoeraphical spr<"ad of the selectt'd samrJe, 
survey researchers often cq,loy cluster sa111plin1 desien,. Cluster 
samplin& involve5 the division of the population of ele■enu into 
arours or clusters which serve as the initial units or seloction. Some• 

tiaes the Hlection or cluster!- as the 1,ri11:1ry un;u is followed by the 

selection of a simple random sainple of elements within the sclected 
clusters. 

When there is 1110re than one staee of selection we refer to the sample 

desien as a aultistaee sample d~sian. The si-.,lest fon or aultistaie 

suiplina is the siaple two➔ ta~e clu~trr sample dcsian. The influence 

of the selection of elements in cluste~s on rreclsion uy be e11mineJ 

by comparin& the si•rle random sample d~~i&n with• two staee cluster 

~•mple desian when the IIIIJ'lle she in each dcslen ls the 1111e. 
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Consider a population or N elc.:ic-nts divid<'d into equal-shed clusters. 
Firstly, we can draw I simrle random sample of siit n from the population. 
Secondly, we can draw a two-stDI<' sl~j,le of the ~•m~ size from the 

porulatio~ by u5ina siaple random samplin~ to select n clusters, and 
then for each of the !'elected c;ustc-rs by usina si1111'1c ranJ011 samplin& 
to select ii elements, so t'hat the total sample she n h &iven by: 

n • ■ .n -
lhe relation5hip between the variante5 of the samplina distributions 

of sample aeans for these two somplin& desiins is aiven by: 

is the v&riance of the somrlina distribution of 
5ampl; r~ans for the above simple two-staae cluster 
desi&n 

is the variance of the sampli:""., distribution of 
~ample ■eons fr the si ■p'~ random sample desian 

n - is the ultimate cluster size, and 

rho l~ the coefficient of intraclass correlation. 

The above expresslon shows th·t the samp1;n1 accuracy of the simple 

two-staae clus~er sample desip depends, for a &iven ultimate cluster 

she, on the value of the coefficient "' ~~traclass coTnlation. When 
the ele111entary units within clusters tend to be similar with respect 

to some char,cteristic, the intracla5s correlation between elementary 

uniu withi" clusters for that characteristic will be hi~h. r.onversely,
' 

if the cle111Cntary uni ts .1i t"in clu~tc-rs arc rcl~tively hcteroaencous 

with rrsp,.rt to the chnr:1ctcriStil.:, tnc intncla2os correlation will be 

low positive or, in very unusual situations, even ncaat!ve (HRnscn !l !!·• 
19S3:260). 

ln educationnl s,:rvcy research rho is aencral ly ~,sitivc for 11chievcmcnt 

a:asures within schools. 'lb:it h, the homoacneity of students within 

schools with rcsrect to achic,e111r..t b 1reatcr lh,n if students were 

a~aipcd to th~• at rnndom. It is i!lli>Ortant to re111eabcr that thf 

coeff}clent of intraclass cornlation ■ay talc different values for 

different variables, different populations 11nd different clustcrina 
units. 
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Since rho h conerally pa1•the (or a whlc rnnjlt of charai:ttri~tic1 

concemina students within srhools or students within cla~sro~u. we 

find that the precision of the sln,plt' twu-1'tn,:e cluster uaple ii less 

than for a shaple randn11 1:ample or tlw 1rnmc si zc. Whr.i'I contemphtine the 

selot:tion of clusters rather than elelllt'nts ln 1n edu,:atlonal survey 

research stud)'. the resc:archer •ult balance tho lone~ in precision due 

to clusterina acalnst the :a,!vantn,:es of reduced cosu arllina fro■ the 

selection and 11easuro1111tnt of fewer prlm:ary s:amr,llna units. 

10 Selection of clusters 

The selection of cla~,rooms or school, as the primary 1a111plin: u~it ■ust 

take account of the fact th:n the-so rrlanry 1:1111pUn1 units -.,y dl£fer 

creatly in she. Jf we d1t'o1e the rrim:iry s:a.,.,Hna unltl with 1h1ple 

random 1a-.,Un1 then a seU-welahtln& desip would require the use of 

the 11• •••rllna fractic,n within each selected cluster. ly 11sin1 this 

procedure the final sample size would depen~ on which primary samplina 

uni ti were chosen first. 

The followina forauln indicates a given "lcacnt'G probability of selection 

for a 1n selection or cluiten followed hy th• selection of a fiaed 

proportion of ele•nts rcr selected cluster. 

Number of)
clusters(

Eleaent • selected Proportion of 1tudcnu) 
I selocted fro■(probability (Number of ~ selected cluster 

clusters In 
poruh~lon. 

Since all vnlues on thf' Ficht h:an,1 siJe or the above equation are fixed 

then the ele•nt probability will bC' ,:onsunt for all ele ■enu. 110..·ever 

the final l'nmplc Jhe for thh IIC'thncl of HIIIJth• 1rlection wll I depend 

both upon the 1ho or thr 1rlcctc-,I clustrni nn,I al:so urcn tlae Ynluc of 

the fhed propoPtion or uu,ients which h to be selected from each 

selected cluster. 

One aothod of obtalnlna arcnter control Gver the ••111'10 1i1e and ret 

onsurin1 a 1eJf-velihtin,: de,1,11 h to lt'h•ct the 1•ri ■ary Jlllll!'lln& units 

with probabl Uty proporelon:11 to 1ho (ppl'), and then select equd 

»h~d ultimat\! clustei·i. fro:r. the Hlectt:d primary 1&ni;,li11a wtits • 
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11'e ~ollowin& foraula indicates a 1lvc1a element's rrobabillty of 
selection for a pps selection or clusters followed b1 • srs of a fixeJ 
number of element, per selected cluster: 

Elements selected)
per !'elected 

Number of) (Cluster 1'i zc ) • cluster 
Element • clusters a ------- ( 1

(probabilitf selected Popuhtlon size Cluster sho 

11'ls formula simplifies to: 

1:lc111enu selected)
per selected 

El t Numher of cluster 
cmcn • clusters • ( 

probability (,.11ctod) Population •i•• 
That ls, if we have cqu1l stied ultiutc clusters then the clement 
probabillt1 will be 

\ 

constant for all elr11ent1. Further, wo have 
control over our sample she accordina to the followln& formula: 

Nulllber of ) (Elcmcnu selected)
Sample slie • {cl sters sel cted a per selected 

u c cluster 

11 Weightin1 

The preparation of wei&ht;41 sche•~ for rartlclpatlna JEA countries 
aay be undertaken for a varlct1 of naions: 

a A country conducts planned disprorortionatc sampllnc within the 
defined strata of the 1101,uhtlon. This aay occur bcc11usc separate 
•Ample estl ■ates an bcina prepared for p.artlcular str:ata. For 
cxa111ple, a COWltrY aa1 requlrc 1c1,nrate t'Hb,ntc, of equal s:ampl\na 
accurac1 for each of the 1111Jor aJ11inistratlv• rcaions which taken 
toacthcr ■ake up tho country. 

b A country surfers loss of dna ln a particular •tr:1t11a. 'lbh 11ay 
occur throu1h non-particirntlon of selected saaplo schools or throush 
101,1 of d:ata durin1 the tnnsport of quc1tlon11alrt aaterials fro ■ 

r,artlcipatlna schools to the National Ccntor. 

c Students MIio have been selected into the sample do n~t attend tho 

te:,tlna: sessions. This 11ay occur durin: the C4."0SS•i.cctlonll or lon,­
it~dinal phuse of the study because a sele~t~d st~~cnt ls absent on 
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the d11y of tcstjna. IJurina: the lonsituJiMJ phase some students who 

particip:1ted. in the rrctcst uy not attend the post-test data 

aatherina stna~-

d Some countries 1111)' whh to rrc1,a1·c n:itJ onal r,r~fll•s of teacher 

char:actcristics. Thb wi 11 rcqui re cli fferentiDI wci,ht inc of teacher. 

because we are dcsj,nina: OUT 1•roh:1hi lily i:unplcs around students 

and not teachers. Certain lnfonn:1tion will need to be 1:athered fro ■ 

N:ational Centers in order to calcul:ltc •rrropriate weightinc facto1·s 

for t_cachers. 

e The anaty1is of data at different level~ of nggreaation {for exar.iple 

students, classroo111S and schooh) wi 11 require cJirfcrcnt ~eiahtina 

strateaies for e11ch level or annlysis. 

In order to constn1ct appropriate weighting schcacs it wilt he necessary 

for each participatini country to kcc-p detailPd records dc-scri bina the 

steps which were taken to select their samples of schools, classroolftl 

and teachers•.At n later staac the ~amplin, Co•ittcc will send a 

questionnaire to all National Centers ·i.n order to aathcr this infol"lllation. 

12 Disproportionate stratified samplin& 

The siaplc rando■ sample desian is cnlted a sclf-wciahtJna dcsisn 

because each olo11ent has the sa• probability of selection equal to R"· 
For this desip each eJe11ent has a wclcht of ! In the •an, l in the 

l n 
sample total, and F • 1 in the poputatlon total, where f • i is the 

uniform samrlln,c rate for all population clemcmts (Kish, 196S:O•). 

~n a disprorortionat~ str:itifled sn,..le desicn we cmpl~> different 

saaiplina fractions in the defined strata or the populnt\on. The chance 

or an elc11ent arpcwrin& in the snmph.- is ,reci fled by the 11mplin1 

fraction 11uochtcd vlth tltc 1n rntur.1 In which that clcnient h loc11ted. 

The reciprocals of the sa111pHng frartion,, which lff' so.-ctiar.s called 

the rahinc factors, t"'ll u, laow •;any clca.'lt'nU in the roruhtion art' 

represented hy an eleaent ln the Her.pa~. At tlte dDtD anaty,is ,uec we 

■11 use either the l'nhln& foctt,r,, l'r an)' set of nullbcn 1•rnrortional 

to the•, to ass1,n wclahtl' to the t'l~•cnu. 11,c constant of 

prope>rtionality uLc11 no difrett11cc- to our ~sti ■ ates. Howt'vcr, in ordrr 

to avolcl confusion for the rc:ulcT", ur aurvcy research reports, we usually 
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choose the constant 10 th:at the 111111 of the weiahts is equal to the 
sample she. 

For e~ample, consider a stratified sam~le desian of n ele■ents which is 

applied to a ropulatlon of N ele11enu 1'>· seloctin~ a staple random 
sample of nh elnenu fro■ the hth Hratu■ conui.aina Nh elc•enu. In 
the'hth 1tratua the probablllty of 1electln1 an ele111ent ls fth/Nh' and 
therefore the raisin& fattor for thl1 1trat11111 ls Nh/nh. That ls, each 
selected element rerresenu Nh/nh el'eaenu ln the poi,ulation. 

The sumo~ the ralsln& factors over all n sa~i,le el•ent1 is equal to 
th~ population 1i1e. If we have two strata for our aaaple deslan then: 

(!l. • !l • '"• for n1 elements' • {~ • !z. • • • • for n2 demenu\ • N 
n1 n1 · 7 \n2 n2 l 

In order to aake th• sua of the wel&ht, equal the •~mple size, n, both 
sides of :h~ above equation wlll have to be aultiplled ty a constant 
factor of n/N. Then we have: 

.~! •ii-• ... for n1 el-•1 • ~: •½• ... for •a •I-,•• 
Therefore the w:l&ht for an elcaent ln the hth strata h !b.. -,r"

nh 

For the 1pecla\ case or rroportlonate 1tr1tlfled 1aaplin1 which was 

discussed ln the rrevlous aectl~n we have l• t for each stratua. 
The sample elMent wel&ht ls equal to 1 and we therefore describe this 
desian as a 1elf-wei1htinc desian. 

Other statistics 

It should be rea,abered that, althouah O!•• !!i scu.slon has. focused on 
sample •cans, we could al10 consider any other porulatlon value v. 
The confidence ll■ lts would take the fon; t tl(V(v)J. The quantity 
t represents an approptlate constant which usually ls obtained fro• 
t~e nozwal dlstrlbutlon or under certain :onditlon, fro■ the t dls• 
trlbutlon. For aost ••mrle estlutes er.countered ln rractlcal survey 
research, assuaptlons of nora,llty lead to errors that ■ re aull co•• 
pared to other 1our~e1 of inaccuracy. 

Althouah there ls acnoral •Jrenent 11110n1 statistical authors about 
the fcraul- fo• e1tla.,tlnc the variance or the 1aaplln1 •11trlbutlon 
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of s1aq,le acnns for tiarle ranclo■ •••rllni de,lans, there are ■ inor 

dllferencea of orlnlon nhout the apprnpri:lte farauhe f~r ctlcul1tin1 

the variance or the s ■ 1111Jina dhtrlbutiona for aore co■J,tH statistic~. 
These 11inor differences ,:rnerally hc-rome inJi,tnilicant f~,r the trric11Jy 

l1r1e poruJatlon and a111rle 1lzes ~hich are aasocl1ted ~Ith survc-y 

research. 

Table I.I preJents the for■ul1c- fo• cnlculatlnt the standard error or 

a statistic fro■ a •l•rle rand,111 1:a11s•le or eJe■enu for a ranae or 

complex statistics which are co111110nl)' eaployt'd In eJuc ■ tlonal 1urvl')' 

research. For thla Nanu.,I the for■ ulal' were selected froa one source 

(Guildford and Fruchtl'r, 1973). 

The fonulae ln Table I. I are bued on a sh,"le rando■ saaple of n 

ele ■enu wlllch arc •aa111nd on • ·v:arln\,lt'~, vhrre warlable a has a 

standard devlatlC'II of s. The ••ltipl,:- currel ■ tion cocfflclent li .Jkl 
refers tc the re1reuioD equ1t ion which USC'S variable l as tl1e crl terlon 

an~ v:arl1bles j, I and J a, pn-dlcturs. 

The for■ulAr were clarlvt'd on thci aolllll,tion that tl1f' 1:1apl• Jesisn used 

to coll-.ct tlac dnta .:on~i,tcJ or a 11h11,1r rand••• ••rle or ele ■ents. 

However ao1r social srience research, c-J.rc-tinl l>· amrver research, h 

conductcJ •ith datn ohtalned Fro■ co11pl<'l ••IIIJ>le tltt,-Jans which c ■ploy . 
techniques such n1 stratHitation, clusterJn& and Tar1ln& probablUtlcs 

of selection. Ce'!lputatlon1l roraulac ~re available for eatJ ■:1tln1 

tile standard crrou nr -=~ns, 11gJ1"C1tntc.. and di ffl'rence5 of aeans for 

a wide rua• or then s:unple deai1nA (,c-e Ush, 1965). Unfortunately. 
the co11yutatlon1l ror■ulll• roqulrNJ fC"r enl ■1th1& thr stand:arcl error 

of r 'tinri:lte statht lc-1 such a, corrc-Jatlon coefllcienu, re1roulon 

coeff.cienu, etc. an: n1Jt "aJil111vaU:1hJe rnr sa ■ple dcsir,ns which 

dep~rt fro11 the aoc.Jc-1 of si111,1e rancJ011 •=-•pllna. These for•ulae either 

beco11t enor111Uusl1 co111plic:ated or, ultl•atel)', the)' prove reslstut to 

aathN■ tlcal analrsis (f-ranlel. 1971). 

In the rut aany C'duc:tt lnnnl rc-11eorrhrr11 h:wve undncstlaated the 

standard errors for a11tivulate •tnthtln h)' •r~l,-lna foniuJao which 

were approrrlate onl1 for da1a obtained fro■ a sl ■rle rando■ ri■rle 

deslan althouah the)' had u,t'd coarlca N•rlln1 dcslan11 ln t~•elr re,carch. 
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Table 1. l For11ulae f'or E1tia."ltin1 St:1ncJnrJ f:rrors whc:n Dato 11ro G:1thered 
vith a Si5?le Random Samplin1 Procedure 

Sample statistic 

►lean 

Con-elation coefficient 

Standardlied reiression 
coefficient 

•tultiple con-elation 
cod!iclcnt 

rn, (Cullford and Fnachtor, 1973:127) 

.,¼ (Cuilford and 1nachter, 1973:lCS) 

1 • ,., ]1.234 •••• 

~ a;.s•. •••) (n-•) 
(Guilford and fn,chter, 1973:361) 

/(n 1 _ 9') (Cul1ford and Fruchter, 1973: 
J6'7) 

Sa!!I?lln1 desl1n tables 

Conside:r the developaent or student rrofUH for ltea difficult)' values. 

If we ,elect a 1lai,lc randD!I sa■ple or nsrs stucJtnts fro■ the roruJation 
in order to estlute the proportion f who have obtained the correct 
answer to an lta, then the standard error of this estlutt ~ould be 

estl ■ated ,, the followlna fonula (llsh, 1965: •6) • 

••,,, . Jrc !; 
Let us specif1 that the standard ~rror of r e1rr1s1td as a percent•&• 
should not exceed 2.s per cent, which atve, an cstlutod roruJation 
••Jue of pt S rer cont for ts per crnt confidence ll■ its lf we assu•c 
nor■aJity. n.c aadaaa valuo of rU - r) occurs for r • O.S. In order 
to ensure that we could aatlsfy these error r~qul,=~ents for all l:~ms 
we would require: 

O.f"S , /o'E, or
-✓ n;;; 

"in 1, •oo for a ts per cent conriden~, l,Md of t S per cent. 
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Th11t h, the she or the 11imrJc •14ui vaJt'nt s:im11Jc should not he less 

than ~00. 

~~w consider the estiaation of stuJt'nt ■ cnn scores on test, and subtests. 

From rrcvious discussion we h:,ve, for the v:1ri:1nct- of the HmpJc •can: 

Illcnce: -. 
~ 

wheres is the value of the standard dcviatjon of studrnt scores on the 
te~t. 

The calculation or tht' standard error of the ae1n for the co■rlca sample 
can be based on the aini- she of the sJ ■ple equivalf'nt H■ple: 

se(a)
• 

• -
S 

• .OSI 
/loo 

That is, for~•• •oo th~ standard ~rror or the sa■rle aean J~ equal 
to 5 rercent or a student 1tnnclard deviation. This error ll ■it for 
saaple aeans 111 close to the sa■plinJ tolerance levels su11csted for 
rrevious IEA studies. 

Nov let us consider the stze or the two-staae cluster sA ■rlr which would 

rrovide equivalent sn■pl in& accuracy to • si•rlr rando■ s:1111,lc or ~no 
ole■enu. That ls, vhnt 1n111her1 of pri ■.ary H■pUni units (piu's) and 
secondary IIIIJllin& units t~su's) are r~1uirt'd for a tvo•sta,c cluster 
so■rle which will rrovidc IS rer cont confidence liaitr for itc• 
rercentaaes oft 5 rer cent, and standnrd errors for test enn, w~ich 
are oci•,al to S rer cont of • student 11tandard clevlation score. 

The relationahir between the size of such a co■rlea a.~•rle "c and the 
1he of a silll'le ec1ulvalent HIIJ'lc n• my be ea11re11ed In thr fo1Jowin1 
tcru: 
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nc • n•. dcff • n• (1 • (n - l}.Tho) 

-. ''"' 
..-here rho h the cocfficil"nt or intr:iclr.~s corrcJ.1tion, 

• is the numhcr of rrh,ar)' selections, and 
n is ultimate clu~tcr 5iZl', 

By usin& the value or n• • 400, the ■ inimum simple cquivnlent 1amplc 

size which will satisfy our error constr~intJ for items, we my rewrite 

the above formula as: 

nc • ■n • 400 (1 • (n - 1). rho) 

-As•~ e~amrle, conJidcr rho• 0.2 and n • 10. Then: 

nc w 400 (1 • (10 - 1) 0.2) • 1120 

• • n /n • 112
C 

In plannini a samplin& dcsiin, the v~luc u~ed for rho should.he b1sed 

on a rilot-testin& rrcara ■ or on other prior experience. Tahle 1.2. 

sets out values for• and n for varlouJ valuc5 of n for two particular
C 

value5 of rho, equal to 0.2 und 0.4. Rc:.suna. for thC" selection of these 

values for rho are di5cu~scd hclow. F:ach of the samplin, dc5i1ns 
representr.d in this tahle would p1·nvide: 

a 9S per cent confidence- bandJ of , S 1,er cent csti ■atcd itc• 
percent11cs, and 

L a standard error for test means which i5 c-qu,, to S per cent of 

a student standard dC"viation score. 

During previou5 IEA studic5 a value or rho• 0.2 wa5 found to be a 

suitahle e5timatc for two-sta~c clu5:er samplin& of involving the 

selection of school, at the fir5t ,tnie followed by the selection of 

a random cluster of students fr~• these •elected schools at the second 
staae. 

There ls little hard evidence avallahle to·suaaest an arproprJate 

value for rho when claHroo11s are u5ed D5 the first stasc of Hmpllna. 
The evidence available (Ross, 1971) auiicJts .hat atudents arc 110rc 
alike within classl'(\0■5 tlu,n they arc within schools. For this reason 
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Table 1.2 S•'5?ling declsinn tabJo: ~<':!..!£.0 t t1.>leranC'e•-
rho• 0.2 rho• 0.4 

-n • nc • nc 
Number of stud~ts Numher c,f Cc.1111plex ,n111plc Nu1110er of Complex sample 
Selected per cluster, size clusters she 
cluster 

2 2i10 480 280 560 
4 160 640 220 880 

5 U4 720 208 1040 

6 J3,1 80,1 200 1200 

I 120 960 190 1520 

10 112 1120 lM 1840 

12 107 128'1 180 2160 

14 103 1442 178 2492 

16 1(10 J<,oo 175 2800 
18 98 1764 174 3132 
20 9(, 1920 172 3-140 
25 93 2325 170 4250 
30 91 2730 168 50£0 

• Values of "c and • f,,r ., two 11t;1.:e rJu,;trr ,rnmrle deici~n 1ohich h 
re'luircd to provide s:11111,1 in,: toJernru.·rs c,f !S•• !or 95~ ronfiJt'nce 
limits for itc■ perccntaaos, and estimate-, of aeans having standard 
erron equaJ to 51 of a l'tudent stm1<larJ de\'lat ion. 

we su11est the use or a value of rho C'qu:11 to 0.4 for nudt'nt!li 11ithin 

classroo■ s. 

So■c countries ■ay havr t'uitablc dat:'I fro ■ rarlior survey re~e~rch 

studios which was anthercJ by u!'ing ctauroo■, H tho first u:iee of 

H■pllna. ThHo countrio, coulcl then calcul:'ltc their own vnlue, for 

rho and construct their own 1a-rlin1 decision tables. One arrr~ach for 

estl ■at .:.,,1 rho is de,cribed in Rou (1971: 171-183). 

Consider two countries I und Y whlrh hoth whh to ,elect a sample of 

intact classes. In each of the,o cnuntrics thC're arc 24 students inn 

class at tho ropulation A Icvcl. Tbc1·0 arr four di ffcro~t fon1s of the 
test at this lov·ci, which nrc tC'r.-d the rot:itod fonas. Tho 'decree of 

rotation' refer• to the nuniber of rotated fonu tc be completed by each 

I. 187 
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student ln the saar,le. Let us _conddrr th:at the dcarel' or rotnt Ion in 
Country X ls one rot1tf'cl r,ra rer student, And in Country Y it is two 
rotated fons r,cr student. 'nils ae1n1 that we wlll obtain an averas" 
of 1lx ob1cr.~1tlon1 per rotated roni fro• the stuclcnt1 in each class ln the 
1aarle fro• Countrf X, and we will ohtnin 12 ob~crvatlon1 per rotated 
fo111 froa each cl111 ln Cnuntry Y. 

Let us assuae that rho• o.• 11 a fair e,tt ■ate for the coefficient of 
intraclass correlation for 1'oth countries. Le-t us now exaalne the 
entrl11 ln Table 1.2 under the he1dln1 rho• 0.4. We haven• 6 for 
Country X and ii • 12 for Country Y. For l~untry X w1.• would require 

ii• 6, • • 200 and nc • 1200. For Countr7 Ywe would require n • 12,
a• 110, and nc • 2160. 

Note that both of thc1c d"siin• will provide the 1111e el'1'0r tolerances-
for both itcas and rotntccl fora Haa,Jc ~:1n9'. llowevrr, bec:au11c ln 
Country Y the effective ultl ■ atc clu~tcr size ls doubled, then we are 
able to select fewer prl ■ ary S3■pllni units (110 instead of 200 for 
Count17 X). 

Aho note that the sa11rlc aeon!' anJ ltc■ rercmtaccs d~T'lved fl'OII core 
tests for both or thc~c ~••rle d~,,~n• wlll bo ac,rc _precise than the 
planned t~lcrances because for Countrr I we will have 200 classroo■ s 

with 2• core test resron~e• rer class and for Country Y we will have 
110 classr0011s with~• ·ore test reiron»cs per class. 

Frn Table 1.2 a countl')' uy choose the H■plo dcslp which h 
appropriate for 1:a■pllnc schools as the priury ••IIJ'llna unit (rho• 0.2) 
or 11aplln1 d.iuroo■s as the 11rlur1 •••rllns unit (rho • o.•). 
Consideration IIU5t al•~ he elven to the 'dcarcc or rotation• which will 
bl used bf the National C~nter,. 

111e followln& Table I.S describes aJtematlve aa■rlc deslan• which will 
provide IS per cent confidence ilalts of pt 7.S per cent for !tea 
porctntaa•• and havlna •••pie acans with standard •rrors equil to 7~ 
per cent or a 1tuclont standard dedatl-,n. fllla tahle has l>een 
pre1nttd because It II ffcoanl &od that to u■rlo at th, recoacndt-d 
precl1lon level •r he he7ond the ad■ lni1trat!~= and financial 
resources 1waiJable for IOH countries. 

188 



172 

SIMS SamplinR t-1:snulll, Section 1 1 pn_r':l!. May IP79 

Table 1.3 Sa!5!lin1 decision table: 7~ eer cent tolerance• 

rho• 0.2 rho• 0.4 

n ft• - • C • nc 

NUllber of students Nlllllter of Complex HIIJ>lt' Nuaber of Complex sample 
Selected per clusters she clusten she 
cluster 

2 107 214 12S 2S0 

• 72 211 II 392 
s 6!.i 32S 13 •6S 
6 

• 
60 
54 

360 

•32 

., 
IS 

534 

610 
JO so 500 12 120 

12 ., 576 II 172 
14 46 fi44 19 1106 

16 •s 720 78 1241 
JI 44 792 ;g 1404 
20 •3 160 77 1S40 
25 •2 10S0 76 1900 
JO •1 UJO 75 2250 

• Values of n ancl ■ for a two naie clustt'r H111plt' dcslan which h l't'quhed 
to provide iaapllna tolorance1 of t7.S\ Cor PS\ confi~~nco Jl■ lt1 (or lte ■ 
percentnce1, ancl ost1111,tes or 11ea11s h:a,·lna: standar-5 ern,r1 cqu:al io 7.5\ 
of a stuclcmt 1t1nclnd devl:atlon. 

Eacll of tileae aaarle dc-slan, wJ JI (for the •ra•rorrlatt' walue of rho) 
correspond to a 1l ■11Je equivalent 1n11J•J• "' 178 eJNcnu. 

It f• l ■portant to nac11her tftat tht' u1e of the de1lin1 Jl1ted In 
Table 1.3 will dl ■ lnlah the accuracy of •••rlt' e1ti111tes or lte• 
percent•&•• and ■ ean1. It will aJ10 lead to difflcultle1 for the u,t' 
of betwe••cla11roo■ 1 causal aodel• because or tho need ln these types 
of data anal11e1 ror Jaraer nullht'ra of cl111raoa1 than are provldt'd In 
tlll1 tahle. 'lbese qu~1tlon1 which conct'rn th• li ■ lt1tlon1 on the 
--•r •~ u-,.11n1 unit• r,qull"etl for aultlv1rl1te an1J1st1 are 
·Jlacu11ed ln tho foUowln,t a&-ctlon. 
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lS Nu1r.ber of units: 11ultiv:iriate anat)'_~i~ rnMtr11i"U 

TM lonaitudlnal aspect of the study wl 11 be llasc&I on cJasllruoms as the 

unit of analysis and will prob:1hl1 c-mpln)· rcircssjon related techni~ucs to 

explon the ,nfluence of certain ind<'i•emlent v11ri11llles on ch:in1c in 

11athe111tlc1 performance. So1icti111es aaul t iv:1riatc 11ethnds su~h as re1rcr-sion 

analysis requiro large nunhen of vnriobJes - this a.,y lead to proble ■s of 

instability if the ratio of the numhcr nf tMH to the numbrr of variables 

becomes toe, sail. Althu111h there arc nc, easy solutions to this prohlc11, 

several authors have provided some nalcs•of•thumb for the lower bound of 

the numer of ca~es: Cattell (l!>S2) rc-to11111ends at lust four casu for e~ch 

variable when using f:actur a110Jytk acthc,ds. t:crl in,cer and l'ccJliaiur (1973: 

46) 1u11est that between. 100 and 200 c:1!.es should be re'luired for rc1res1ion 

analyses which do not. involve Jaric nnmherll c,r variahJcs, 1·nouol;a (1970: 

38) states that the samrl a111 silo slmuhl prcfrrobl)' bi: ot least three 

times the nUlllher ·or voriahlcs used in discrj•inant function onal)'Ses. 

Several re1ression equot ions employed in thr II~ SI x Subject Survey 

contalned 110re than 25 vorinblcs. Considerin& the advice of the above 

authon it would ,eea that if sj ■ i1:1r numh\.•rs ot v:ariab?c!I 11rc employed 

in aultivariate analyses for this study then at Jt>nst 100 cl:a~sroom~ wiJl 

be required to be s:ampled. 

If the analysis procedun e11ployeJ h path analyllls then we ■ :iy be 

requi reel to ccnduct ti&ni flcance te11U on thr ,on,1:irdi zed rciression co­

efflclenu. 1'hc Jtand:ard error or thuc- roefficlc-nu wl 11 on thr ave-Hgc 

be 1li1htly saoller th~n the ,tand~rd rrror nr correlation cucfficients 

(Ros,, 1978). Thus o con~erv~t,vc estiaa.,tc ~r the ,tand:ard error of a 

path coefficient would be 1/(r'n) where n is -thr 11umrlc slze. This error 

estlute i- hHed on thr n-,11111ptlun ,,r n 11l"1•le r:in,lom Hlllf'li"R or 

observations. If we 11,c- claur\)0ffl' .a,- thr. firl't stas:r of u■p1in1 and 

c-.,Joy a strati fiecl l')"Sll' ■:at le a{-:c,·t ion 1.n.,c,·durt' then we find that this 

is a •afe aSSUIIIJ'tion when appJicd to between classroo■- analytes (Ros,, 

1971). 

For example, fro• Tultle 1.2 we ,cc that undt'r certain H■pllna conditions, 

a sample or 172 tlnssronmc with 20 ,tudent1 rer cla11roo■ would provlde a 
95 per cent confidrnce bnnd of i 5 rcr Ct'nt for itca difficulty values. 

If we --.,101 a ,a11p!e of th~, size •nd thrn •rrly rath analy.i1 techniques 
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to the bttween•clasJos data th<'n the 95 per ce"t confid•nce band for 

the path coefficient1 would bet 2/lf'f'2or t 0.2 if we Tound to one 

deciul place. 

►luch published rcsc:.rch ha!' usc-r,il ly c-l'lplnycd ri,th co.rficients which have 

1111,nitudcs auch Jc-1s than 0.2. Theref'>r<' it "·ould SH■ th11t a sample she 

of 172 c!Assrol'•" a.,y be tc,o sa:all because it aay Jud to the deletion oi 
' 

paths which att educ:at hm:ally ,iani ficant but natistiully not si1niCicant 

If we lift the nUJlbcr of clas,rooa~ to 200 then. by roundini to one decimaJ 

fi1'1re, we obtain a 95 vcr ,:cnt coufidencc band or t 0.1. This narrower 

confidence band 11oulcl see ■ t,' bo anrc in kciepina with what experience shows 

to be the llil&nitude of a pntt coefficient Mhich ls co1111110nly repnrted as 

havin& educational si&nific1nce. 

16 Some examples in the~ of decision tables 

Countrr I wlshes lo rartirlpatc in the cross-sectional study at Population 

8 levol and also to rarticipatr 1n both the cross-sectional and lon&itu• 

dinal study at the Population A level. 

1be national data an1Jy5es and error constraints for Country l have been 

stated u: 

a Rcquh-e stuJent pron Jes on all test lte• (includin& core test itelllS 

an& n,tatod te~,t it<'as) for bottl porulations. 

b ~~q~ln: 1111ltivarJ~t<' analy1e1 to bf> carrlccl out on the data 11thered 

fn,~ the Poru!~t~wn A level. Their nnalys"s are to be carried o~t 

at both the between student and bettteen clunoo• level. 

c The error con1tr1iHO are -

i 95\ collfi cl<'nt:C! li■ i tll fc,r t tc•• di~, icul tics .a re r ! 5\ 

ii P~':; confidc-nc-C' Ji ■ it!I ,.,,. •·nn, or c-nre and rot:stt'd tests arc o.oss 
(..-here I is 11 ~• udent 1t:mdarJ dc-vlation). 

HI rnth c nrfficit'nU Srt'att'I' than U.1 in cnu..:nl 1110dc1' cinrloycd for 

tht- ■ulriv:srlnte nn:1lyses ~hould he sia:::ifJcnnt at the: 95\ 

confidence lcvr.1. 

Fro■ the req•drncnu •ntloncd above Country I would conduct its 

sa11Jtlln11uc.:h that the rorulation A •••rle de,isn was a two-1tagc 

saaple of classrooas followed b7 1t11dents within cla1&roo■ s (which is 

191 



175 

May 1979 

aprrodutely equivalent to 1a11pllna !'chooh thc-n ont' chss within 

schools and then H11plln1 ,tudcnl5 w11hln cla!'srou■ I'). 

M the Population II level the snmplc- ,lt-,ia:n wuuld be a two-,-taae sa ■rlo 

of schools, followed by a samrl ina or nude-nu within the st-lrctcd 

school (that ii, a samrlln~ of ,-tudc-nt,. :u:ro!'!' the !'choo~ fro■ the 

appropriate target rorulation level). 

Country X would rt-quire a 1amrlc ba!'c-J on clnJsrooms at the rorulatlon 

A level in ordc-r to cn!'urt' that bctwc-c-n clns,-roo■ s analyse, could ht­

carr!ed out. At the rorulntion I levc-1 only n cros,-•scctional study 

is required :and there-fore- r.ountry X •~Y c■rloy the 110rc efficient 

11111rling procedure of sapllns: i.chonh onJ ,tuJc-nts within ,chooll. 

(The procedure ii' ■nrt- efficient due- t~ the lower value of ~ho for 

students within 1chool1.) 

Country X rc,1uirc!' ,tudcnt rrofi le!' fnr ltc-■ r. in the core te,t Dnd in 

th~ rotated for■ !' to confora to the error hound, 1t11ted. 

At the Population A level of tcstin& there h 1 core test and • 

rotated fonns, at the Poruhtion B level of testln& there arc 7 

rotated forrns. Let UI' .,.,.UIIIC tht' ■ ini11Um cln!'s she is 2C at the 

Porulation A lc-vcl and tht' alhi11u111 ,ch('()l tar,:ct population level b 
H at the Population B level. 

That is, at any sc-lc-ctcd school we cnn o,q,ott n ■ lni11ua of 6 respon101 

per rotated test fo,.. for Porulatlon A and :a ■ inh111■ of 2 n-spon111 

per rotated t~st-for• for ropula!lon 8. 

U.sin& the s:u1mlin1 dcci!'inn tnblc fnr a si11plr e,auivaJcnt -■ -.,1e of 

she •oo lie N)' 1t-lcct the arpro1,rhtc- !':an11•lc dcsi1n for each 

popul11tinn. 

fnr ropulnt ion :.. {nMu111in~ rho • o.•) the- ulth1.,te cluster •he (per 

rotatc-J f11r1:1l "111 be- ,, nnd thn~ wt' wi II re,111i re the 1olt-ctlon of 20CI 

cl:assro~•J. 11,c-n hy t:al.ina n tout nf at lt-ut z• 1tudmu per cla11 

for the tcstina proara ■ we ■ay obtain at len,t 6 rc,ronses to tho•~, ;at'4 
test fora~. 

For Populat tcm II (nuumin& rho • o.•) t:•c ultiute cluster l'lze (rer 

rc,tatcd fora) wil 1 be 2 Md thus we wll I ft'flul rt- the- ul'e of Zito 
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schools. ly tRlclna D total of U stucJt-nt~ pc.:r ~&:lectcd schnol for the 

tntina proir•• we uhtnin at Jeast 2 rc,rontif'S to the 7 rotated test 

(ons. 

The decision, IIAdc •bovc arc based on the assumption that e:ach 

student will resrond to only one rotated tc,t fona. 

If it is pouible for one student to rcspr.nd to 2 rotated forms thtn 

we uy reconsicJcr our ,.,..,line plan. For example, lihen we obtain 2 

responses fro ■ ead, •tudcnt at the Po1,ulatton I level, then our 

ultlutc cluster size p~r tc,t bc:coacs 4 (since there arc •t least 14 

students per school earh of which will respond to two of tho possible 

7 rotated test forms). 

Now, considerlna the samplin& decision table for an 111tiute cluster 

she of 4 we vil 1 nqui re 160 schools ■ t the Population I level. 

If we could IIOYC to a situation at the Population I lcvol in which 

all 14 students were able to complete all test foras then we would 

have an ulti ■:ate cluster she of 14 which would require only 103 

schools (as~u■ ina rho• 0.2). 

We cannot be so free with our choices for the Population A sample 

desian because of the ■ultivariate constraint 1n c(tli). Fro■ previous 

discussion we aust hnvc aromd 200 cJa,sroo•s ln orJer to •~tlsfy the 

-.rror constraints for Ute use of path ■odcls. 

17 Marker vari~blcs 

ln order to check the 11u:alit1 or th,· 1.111t1lc dau obtained in the IEA 

studies lt is useful to co■rarc our ~:unrlc5 to aoae known characteriAtics 

of the tariet roi>ulations rro■ whh:h thc·r iwcre sclccta:&J. Appropriate 

url.cr yariatilcs ■ ny va'I')' fro■ r-o,u,try to cnunt')· dcpendin, on the 

avallabillty of natinnal 11t11thtic~ dt'l'cribina the pOJ•u:au-,r. under 

anslderat ion. 

An exuplf' of a uicful a.,rLcr w.1rlrJJlc- h •ex of •tudcnt. Table ~.4 

presents the- pcrcentnit- tli•Oribut iun of -.,le and fc-•:1I" cu.Jr.nu by re1ion 

in ~he s:1..,1r and ·the tar,:ct popnl ■ tlon for a rartkular study. 

193 

https://cu.Jr.nu
https://rcspr.nd


177 

SIMS Samplina Manu:11, Section B, r~sc_lZ. May 1979 

Table 8.4 ~-~V_aTi:ablc: rcl'ccnt~_!!.}lalc nm.I f"t'm:ill' Studt-111,. 

----·-------------------·------------
ropuht ion ---·--- S:amplc-

Rra:ion t-lalC$ Fr.1n.11 c~ ~l:i les l"c111:1Jc~ Miuina 
\ \ \ \ \ 

A 51.6 48.4 S3.9 4S.4 0.7 

B SI .2 48.8 SJ.6 4?.A 0.6 

C S2.0 48.0 so. 7 49.1 0.2 

Countr~ SI .6 48.4 S2.1 47.4 o.s 

Some other us~ful marker variable$ could be the rerccntaaes or students 

in metropolitan and non-metropolitan school$, the rcrcent11e or students 

in different types or school systems and the aic distribution of students. 
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SECTION C 

PREPARATION OF SAMPLING DESIGN: CROSS-SECTIONAL S1UDY 

The prepa•ation of the samplina desi1n ani the selection of sample schools 
and students requires a series of decisions to be aade, with action to 
follow thefe decisions. The decisions will depend on the circuastances in 
each country. They depend on the funds available and problems of admini­
stration a!, well as on statistical considerltions. 

1 Selection of population 

National Centers aust decide whether to participate in the study at 
Population A only, Population B only, or at both population levels. 

Jt is then necessary to prepare a statement of the defined tar1et 
population for each level bein& tested. 

Jn order to prepare this definition it will be necessary to collect 
relevant national educational statistics: 

a at the Population A level on the distribution of 13-year-old 
students by a1e and 1rade (Year level), and 

b at the ropuJation I level on the numbers of aathomatics students, 
proportion of ~..athematics students in schools of different 

types, etc. 

National Centers should also prepare a statement describin& the nature 
and aa1nitude of the excluded population. 

2 Selection of cross-section~! or lon1itudinal study 

Countries aust decide whether they wish to test the students with 

one or two tastin& proerams. 

a One testin1 pro1ram. Countries choosin& to undertake the cross­
sectional study only would conduct only one testln& pro1ra■,• 
involvin& the administration to students or one set of lnstr1.111ents 
(tests and questionnaires) toaether with associated teacher and 
school questionnaires. The student instru11ents would probably be 

those adainlstered as a post-test in other countries carryina out 

the lonaltudinal s·:udy as well. 
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b Tv~_.!!?5ting prosra ■ s. Countrl-~ undertalina a lonaitudinal ~tudy 
wi]! r~'quirc two testina progra ■J, ndministerin~ the pre-test 
instruments near the heJinnina oft~ ~chonl year and the post­
test iHtrurnents near the end of the nhool year. for thc~c 
countries it will al~o be possible to use the results for cross­
sectional purposes if a suitable samplina desi&n is chosen. 

1f the data collected arc to he used only for producina .csulh ahout 
relationships between explanatory variables and criteria such as 
uthematic~ achievt'mcnt, it would be ro~siblc to use a judgmcn~ sample 
of schools and students instead of a probability sample. U' the data 
collected are to he u~cd at any tiac for rroducin& national c5tiutes 
of student, teacher or ~chooJ characteristics, it is essential that a 
probability sample he selected. We can only &<'ncralhc from the sample 
results to population~ if we use probability samples. 

Since it is likely that the data from aost countries will be used at 

some staae for producing national esti111tes, it is reco•ended that 
probability samples be selected by all countries. 11ais ■eans that 
any country which would like to use a judament sample should disr~ss 

this issue with the· Samplina C0111111ittoe. 

Table C.l su1111111riies a ranae of co1111110n samplini dcsisns, and indicates 
their suitability for different analysis purposes. 

The follovina list ~cfines the tcnns used in Table c.1: 

pps schools refers to the random selection or schools with a proba­
bility proportional to siie; that is, a probability proportional to 
the number of students in the defined taraet population at that school. 

srs schools refers to a simple random sample or schools. 

srs fiaed cluster of students refers to a croup of students of a fixed 

size (for example, 25) drawn as a siaplc rando• sample fro• all the 
students in the defined taraet population in the selected school. 

srs variable cluster or students refers to a 1roup of students drawn as 
a fiaocl proportion (e.a. one half) fro■ all the students in the defined 
tar1et ,o:,ulation In the aclcctcd school; consequently the sl&c of the 

cluster varies frua school to school. 
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Table C.l Co11111on Sa■plin1 Desi1n1 and Suitability for Different Analysis 
Purposes 

Unit of analysla 

letveen letveen 
leden letweon 1u.dents classes 

Sampl in& dtsl&n students cla1101 v/l classes w/l schools 

EPs schools 

Pl srs fixld cluster ~z 
students I X a 

P2 srs variable cluster of 
students I a a a 

Pl one class oC students I I I a 

" aore than one class of 
students p I p I 

srs schools 

51 srs fixed cluster of 
students p 

52 srs variable cluster of 
students I a a a 

S1 one class of s~udonts p I p a 

5' aore than one class of 
students p I p I 

ley: I This analysis ls possible without ,erlou1 prohlns. 
P Problns are a11ociatt:'d with this analysis. 
a This analysis cannot be und,rtaken. 

one clas• of students r~fcr• to an lnt3ct class of -tudcnt• drawn at 
randoa fro11 tho 11elcctcd 1chool. 

110re than ono clas, or ,tudents refer, to -,ro than on~ intact class 

of students drawn at randu■ fro■ the aolectN school. 

Where the student b ro1al'll~d as the Uftlt of saarlln& and analysis. the 
the de1ip1 1"""'9 ln Tahlo C.1 are lnovn •• tvo•stace aa■plo dc1i1n•, 
with schools selKtCNI at the tir1t 1t110 (rrl ■ary 1a■rlln1 units: r•u's) 

.. 
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a""ld students selected within 1chool1 at the 11cond 1ta1• (secondar1 
1amplin1 units: 1su•1). However. this terainolo11 is often confusin& 
where a •••Pl• 11 de1i1ned to en~bl• data to be processed at different 
levels of analysis, and will not be employed further ln this S1mplin1 
Y.anual. 

ner• is no 1in1I• de1i1n which is suitable for providin& data at the 
four indicated levels of analysis. Each countl')' 11111t select the 
desip which is best suited to the analyses ln which it is particularly 
interested. 

ne followin& section discusses th• •l&ht 1uplin1 desi1n1 in Table C.I. 

Desi1n Pl. The 1i•plest desip for between 1tudent1 analyses involves 
a pps selection cf 1chool1 and a 1r1 fixed cluster of between 20 and JO 

students. The resultin& sample ls 1elf-wei1htln1 for all strata which 
have the same samplin& fraction. Where particular strata or 1uper-
1trata have different 1amplin1 fractions, it is relatively easy to

• 
construct wei&htina 1ystem1 to compensate for these differences. 
However, this de1i1n cannot easily bo used for between cl••~es analysis 
(unle11 there ls an adequate number of students in the cluster who 
were 1electtd at randoa fro■ the particular cla11e1 identified for the 

analys~~). 

This desi1n is suitable for cro11-1ectional desi1n1 at Population A 

level. It 11 also suitable •t Population I level!!• 1aaplin1 frame 
(list of 1chool1) can be constructed with &ood e1tiute1 of the number 
of studeut1 in this taraet population; that is, the nuabe• of final-
1••r 1econdary students undertakin& defined utheaatic1 courses. 

Desip P2. If a variabJ• cluster of students ls selected, it is 
nece11ar1 to weiaht students 10 that the effective 1i&e of each cluster 
11 equal; that l~, this de1i1n 11 aore complex than Pl without any 
co■pensatory advanta1e1. It 11 also diffitult to e1ti ■ ate or control 
the total 11■ple size. 

Desip •!• 11111 de1ip 11Ject1 a 1in1I• cla11 which ca--. be reaarded 
as an intact cluster of 1tudent1 rather than a rando■ l7 selected cluster 

fr• wlthln a school. The 1in1I• cla11 aay •• select.. at rando• fro■ 
the ,,i of cl••••• which falls within the taraet population lot~ that 

school. 
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•e rec_o•end that a particular clau ,-tmulJ he 1'<'1c-ttc-d, n~ l':irt or thc­

ori1in1l pps selection or the school. l>etails or the frocedurc arc set 
out later in this aanual. In this case, the selection of the class aay 

,e re11rded as equivalent ~o the si111ple random sclecti~n or a class fro■ 
the population or classes within the defined taraet population. 

for between students analy1es, it is necessary to compensate for the 
differina number or students in the class by wei1htin1 procedures, so 
that each class has an equal effective siie of, say, 20 students • .An 

alternative procedure, -wh;ch is not reco111111cndcd, would be to eM ■ inate 

at -rando■ the data for ell.except 20 students fro• thr. class aroup. 

For betveen student analy,es·based on intact classes it ii necessary 
to allo~ for the effects due to clusterin& by the incorporation or 
appropriate values for rho (the intraclass correlatjon). The value of 

-rho will u,.uall)' be Maher for intact classes than for random
• 

clusters or studenti within schools, a,. "" t,ave alrracJy noted. 

l>esi1n P4. For betveen classes analyses, this saaple dosi1n 1s analoaous 
to Desisn Pl for between students analysis; that ls, we have a srs 
fi•ed cluster of tvo classes for each selected school in the 1tratU11 
(or three classes or four classes, etc). 

This dcsian is difficult to execute ror between student analyses because 
or the detailed weishtini schne which would need to be prepared for 
••ch school. Fu~ther, for aany countries, a considerable prorortion or 
taraet schools·ary on~y have one class of students which falls within 
~he defined taraet population. 

Some countries ••>' vi~h to adoJ,t thh 4esi,:n because they intend to 
•xaaine schOCJl -effects (between classc~ within schools). If these 
countries also wish to undert1le botwecn Jtudcntl analyses, these 
~hould be 1,ased on onl)' one clan rcr school, chosen at -rando11 as 
in Desian Pl. Thh would facilitate the preparation or welahtin& 
procedures. 

Jn other words, tr Dcsian •• h selected, w reco•entl that the 
selection or tvo or ac,re classes per school be undertaken in tvo staaes: 

Sel~ct on~ cl:lu ~-,r t'chool :as in Dcdi:n l'l. hJc:itH)' thls• 
class c:arcfully for use .in the hct!'"CC'i students ar.:tlyscs. 

.. • • 
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b Select the additio~al class or classes per school by an appropriate 

random selection procedure. The ~dditional class or classes should 

be used for the between classes analyses but~ for the betwetn 
students analyses. 

~esi1n..!!· This is an unsuitable desi&n for between stude~ts analyses, 

shice national estimates can only be 1111\de by 111eans of complex weiahtini 
procedures applied to the data from each school. 

Design S2. For Desian S2 it is necessary to draw a simple random 

sample of schools from each stratum, and take a fjxec! prop~rtion of 

students (constant sAmplint fraction) from each of the selected schools 

in the stratum. 

Where there is a larae ranie in the size of the tar1et population in 

each strat\1111, there will alio be a lnrae ranae in the resultinc sample 

size for each school. Jn this case it is hiahly desirable to separate 

schools into strata prior to the selection process. Each stratum 

should contain schools of similar size, so that different samplin& 

fractions arc applied to each stratum. 

This desian will probably be the most useful desi1n for ror-•lation I, 

since in 110st countries it is not possible to obtain estimates of th~ 

size of this tareet population (mathematics students) for each school. 

Althou1h·this desian h suitable onl)' for between studcnu anaJ)'sCS, 

these are likely to be the ■ajor analyses at ropulation I level. 

Desi1n S3. This design aay be used for explanatory analyses between 

classes. Jt is inappropriate for derivine national estinates since this 

would involve complex weichtina procedures as in nesian Sl. 

Desi1n s•. Jf this desian were to b1.· used for deriving natior.al esth,atcs, 

the wti&htin& procedures are even more complex than for Orsian S3. Jn 

any case, it would be desirable to identif1 one of the sclt'cted classes 

as the class fro• which data will be used for national estimates, as 

in Desi1n P.t. 

S peslcns o•ittln1 initial ,rlrctiun or schuols 

So~ countries aay h:av<' very dct:llll'd n:itiunal !ltatistlu, suc.:h that 
they can draw a one•!'taae ~;1111ph•; th:it h, hy selectina uudcr.U or 

cl~~~~s JircctJr ~lthout fir~t s~lc~tin~ school~. 

2GO .. 
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For example, at Population A level a country aay have a centr,I record 

of all classes at Year I (8th erade) level. They cou)d then select 

classes at random for their sample desian. 

As a further example, at Poru,ation I level a country a1y hav, a list 

of all the students preparin& for public examinations at Ye,r 12 

(the terminal secGndary arade level), to1ethe~ with a list of tha courses 

beina taken by each of these stuaents. For this country it WDuld be 

possible to draw a simrle random sample or these students for th~ 

Population I sample. Aithoueh this would reduce the number or students 

needed for the sample, it would probably increase the administrativ• 

compledty. 

Desi2ns involvln1 initial selection or re1ions 

Some countries with• laree number of administrative reaions uy wish 

to limit their·sample to a sub~ct of these reaions. ,'here rcaions or 

areas are cho~en as the first sta1e ln a samplin& desian, the samplin& 

errors between classes or between students will be larae unless an 

adequate nWDber of re1ions ls selected. 

Jn pra~~ice, at least ten reiions should be selected at the first 

staae or such a thr~e-staie samp-~ desian. 

lt ls recoanized that, for administrative or financial ~eas~ns, some 

countries uy select only a small number of reaions. It aust be 

carefully noted that the results derived fro■ the samples for these 

countries should not be aeneralized to obtain national estiaates 

for the countries. 

For a cross-sectional 5tudy, reaions should "'e selected at random with 

a probabilit)' prorortional to the she of the "dined tarret population• 

ln each re1ion. This process corresronds to the selection or schools 

by pps, which ls described in detail below. Countries which do not 

have suitable education statistics could use the tota! population 

of the re1ion as a aeasure of si1e. 

Selection or strata 

l•fore proceedjn& with the selection or schools \t ls nece5sary to 

s~ecify the strata to be used in the sa ■plin& des~an. The5e strata 

• 
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should be ■utually e1cJu~lve, and cover the c-ntirc- country, or the 

reJected region~ within the countr)'i that h, ench !'tuJent in the 

defined taract roruht ion ht the country, or tt1e sPlc-c:tc-d reJ:ions 
..-ithin the cc,untry should be in c,ne, hut only one, nratum. 

As outlined in Sectinn I, strata 11111y he- !'t'lectc-d where the 111c-an k\·c-J 

or ••thematics achie.-.111c-nt h lilcly to he l'i&nlficantly different 
between strnu. Thi~ may occuT if' they represl·nt rarticuJar tyres or 
school or reaions. 

Where pps samplin& is u~ed it is not necess!ry to develop a stratum 

for school size. The rps procedure autom~ticnlly controls for this 

factor. However, where srs sampling or school5 is used, it will 

eenerally be necessary to establish a strntum for school size. 

It is recommended that the 11u111ber or strata be kept to n 111inimum, ~ay 

six or ten strata. In any case, the 111axi11um number or str:au should 

not exceed 99. 

It will be necessary at a later staee to col:ect infonnatiun about 

the si.e or the defined taraet population in each or these strata. 

This infol'fll3tion will be used for the development of velshtinR 

procedures to compensate for different sa ■plin1 fractions across 

strata, and difCerent response rates across strata. 

6 Sampli"II frame 

In order to proceed vith the sc-lectlon or schools it is necessary to 

have a list or schools, which ve term the 'samplini frame'. For each 

school ir. the samplin& frame it is dcsirahle to have bnsic information 

for contactin& the school; for ex3mrle, the ()05tal address, the name 

or the school princiral and the tel rphonc 11u111her. llo"'ever, it 1s 

strictly necessary to have such contact inCormntion only for the 

schools selected in the sample in ~rdor to invite the ■ to pnrticipate 

in the study. 

If pps selection or schools is to bt used, additional ,nfor:nntion is 

needed about each school. This is discus~cd below. 

Tho salllJ)lln& fruc ,houJd tale account of tho distribution or schools 

across aeoararhlcnl reaions. It is possible to set up ,ep3rate strAta 

202 
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for acoaraphic rceions. A 1DUrc simple ~olution is to arr:ange the 

schools on the samplin& frame for each stratum in n systc11:itic 1t3; that 

reflects th.cir eeoeraphic distrihut ion. ror cxnmple, 11:any countries 

have a numeric arc:a-roJe (zip-coJe or ro~t-codc) ~ystem for their rosul 

system. Schools could be 1isted on the sampl In~ Crilmc in the order of 
, 
these numeric codc5. Schools 1tith the same area-code could he listed 

in alph:abetic or r:inJom order. Selection of schools by thr: rscudo­

rondoa ■ et hod (r:andom start, constant intcnal) 1ti1 l resu1 t tn a 

1eo1raphical distribution of SAmple schools whirh matches the overall 

aeoaraphical distribution of schools. 

a Sa~nc frame Cor pps selection of schools. In order to carry out 

pps selection or schools it is necl'nnry for the sampling frame 

to include an cstj11:itc for each school or ti:e size of it5 defined 

taraet po;-ulation. 

The arcur~cy of this l'stim~tc ~ill vary rrom country to country, 

and will depend on the amount or infonn.ition available rrom th~ 

authorities who collect oduc:ational st~tistics. 

The follow.in& Jht inJicntc5 the 1dnJ5 or inform:ition that aay be 

available for \.he estlmtcs or ~chool she: 

i the nwnbcr of stuJcnts in the defined tarict poJlulation 

(say, Year I) for the cuTrcnt year, 

U the number or students in the defined target ropulution 

for the previous year, 

iii the nu.iaber or clnucs or stuJ'!nts Jlt the defined tareet 

population lvvel ior tho current ye:ar or previous years, 

Iv th~ aver:aac number of cla5ses or students for schools 

of this tyre and size, 

y the total enrolment in the school n the socondny school 

level for the current y~~t or prcvJous years, or 

vi a judgment or the she or the school •• hrac, •cdlum or 

s■all, in which case tho schools arc ahen •size factors• 

of J, 2 or 1 rcspecth•cly. 

The kincls of infor-.,tion have been liAtcd in dcc1casln~ order of 

quality, ancl the N:1tJon:al Center should ~ndcavour to u~r the best 

2n3 
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information it can 111ther. J.t is not n~cessary to use tJ1e same 

kind of in(orm~Unn fr,r each strntum, 11tthou1h the kind or inf"'. -

ution ,hould be the !'-amc witMn C'M:h ~tr-atu111. 

The schoou, with th~ir associated size facton, should be 1isted 

by ~trata. Table C.7 Hts out an eumple of the pps Silm1,Un1 

frame for a »tratu111. 

In the followin1 example, the size factor is based vn the enrolment 

of students. These numbers would be lower ~here ba,Nt on the 

r.~mDer of classes. 

'lll ...- column showinp. ticket numbers b nnt M rict ly necc-nary. It is 

included to 1how how each school is ~onsidercd to have A set of 

particular 'tickets' hased on iu she facto-r, and derived from 

the cumulative tally or she facton "'ithin a stratum. 

WI ?re the numher or ~tudents in a 1trntum il' laree, the :,ratum 

·may be divided into S:'l;,Jler units to siaipJify the process of 

cumulation, and the sub~,quent selection~, schools for the sample. 

An alternate example in Table C.3 sho~s the same school!' a~ in 

Tab] e C.2 but with the nu11b"" of classes ;-~ the size factor. 

b Samplin& fn11e f(?r srs selection of schools. For !'rs selection of 

schools, it is neccn:1ry only to have D Hst of schools. bu·: thesa 

should he crouped into strata hy school siie; for example, separate 

strata for laree, ■ cJi11111 and saall schools. 

Number of •~Js and studefil 

The number ""r ,chooh nnd St'l.l(lents to be indudcd in the selected 

samplin& desjtn for ropnhtion A and/..,r l•upulation B should lie cnlcuJatcd 

by reference to Tables 8.2 or 8.3. The value or rho to be used in 

these calculations 11Ust be chos~n carefully. If typical values for 

the selected sa!nplin& design arc not available for tho country, it 

would be hi&hly desirable for the National tenter to analyse edstin1 

datasets to obtain a range of value, of rho to 1uide their plannlni, 

The saae 1111plin1 frnction 11USt be 11pp1Jed across all schools within 

a aiven stratua. llovever, it 1s possible fr :1se a diffe:.-ont samplin& 
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Table C.2 Sampling Frame for Str:ttum OJ: Students as She factor 

Schonl School Sho Cumubted 
area code name factor tally Ticl.et numbers 

3001 A so so 1-SO 
300:? B 200 2S0 51-2S0 • 
3002 C so 300 251-300 
3003 D 300 600 301-600 • 
300S E ISO 7SO 601•750 • 
3007 F so aoo 751-800 
3007 G 2SO lOSO 101-10s0• 

etc. etc. etc. etc. 

Stratum total so 8700 
(schools) (students) 

• indicates 'winnin&' tickets, described later in the aanual. 

Table C.3 Sampling Frame for Stratum 01: Classes as Size Factor 

School School She Cumulated 
are:a code n:ame f11ctor tally Ticket numbers 

etc. A 2 2 1-2 • 

B 6 8 3-8 

C 2 10 9-10 

D 9 19 11-19• 

E 4 23 20-23• 

F 2 2S 24-25 

G 7 32 26-32* 

etc. etc. etc. etc. 

Stratum total SO 250 
(schc-ols) (classes) 

• \ndica~u 'whir.in&' tickets, described later in thb aanual. 

205 
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fraction for each stratum. In thi5 case. in order to derive the 

national estimates it will be ncce,Kary to •rrJy weiahtina rrocedures 
to the strata to comrensate for th~ different 5amplini fractions. 

Selection of schools by r1,s method 

Let us consider the hyrothetical Country X from w~ich the data in 
Tables C.2 and C.3 were ohtained. Country X ha5 a defined taraet 
population (rorulation A) of 70,000 students. 

Surrose it .as decided to draw a tVO•$tage •••rte involvina 224 schools 
at the first 1t11e and a sr1 cluster of 25 students fro■ each ~chool at 

the second 5taae. If we a1sume a value of rho• 0.2. the~: 

deff • 1 • (n • 1).rho • 1 • (25 - 1)(0,2) • S.I 

total sample size nc • 224 z 25 • 5,600 

1i ■rle equivalent sample n• • crcfr' • 5i~~o • 966 

- sstandard error 1e(x) •if•• 0.03s 

1amplin1 fraction• i • 4~:~~g •0.01 

By referrini to Table C.2. we se~ that Stratwn 01 has 1,700 student~ 

in SO schools. 

If we apply the •a•c •urlina fraction of 0.01 to each 1trat1111. ve 
obtain for Stratum 01: 

number of students 
in sample for · • n1 • O.OBN1 • (0.08)(1.700) • 696 
Stratum OJ 

Since we toke 2S 1tudt-ntll per school, thh leads us to cxprrt to select 

696/25 • 27.1 •chooh from Stratum OJ. !n rractice. this aean, we will 
select 27 or 21 schools, nnd the corrt-•pondin~ number of •tudt-ntK in 

the desiancd ••lllf'le will be 675 or ~00. We will not know thi• until 
we actually select th<' •choo15. u dc,cribcd later in the Samplin& 

Manual. 

Surrose instea~ that Country X Jecidrd to Jraw a tvo-1taae sample 

involvin1 224 schools at the fir,t •taae nnd a 1rs clustt-r or one 
intact cla11 per school at th~ second stage. 
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From T:1blc111 c:.2 anJ C.3 '-'<' !ICC that the- avcra1:c cl.in she in Stratum 01 
is &ivcn by: 

number of student~ a 700 
• -2'.ro- • 34 .8 • 35numhcr of cl.i!-scs ;, 

Jf we assume a v.iluc of rho • 0.4, then: 

Jc-ff • 1 • (n • I) .1·hu • I • (25 - J) (0,4) • 14.6 

total sample site nc • 224 1 35 • 7,840 

si mrl e cqui v31 cnt samplC' n• • ~ • 7 ,a4o • 537
dcff -n-:c, 

- sstandard error• se(a) • * • 0.04s 

s3mr,:ina fraction•~~-~• o 11270,~)()0 ' 

If we apply the samplina fraction of 0.112 to Stratum 01, ve find from 
Table C.2 that: 

number of students 
in sample for • n1 • 0.112N1 • 0.112 x 1,700 • 974 
Strat .1111 01 

Since we assU11c an averaie class size of 35 students, this leads us to 

expect to select 974/35 • 27.8 classc~ from Stratum 01. This equals 
27.8 schools with one class per school. In practice, ~e will select 
between 27 and 21 schools (clnsso5) for this stratum. 

Alternately, ve could apply the samplina fraction of 0.112 for Stratum 

01 to the d3ta in Table C.3, whore the size factor is the number of 
classes. We obtain: 

number of classes 
in sample for 
Stratum 01 

That is, we expect to select 28 classes from Stratum 01, which 
corresponds to 28 schools with one class selected per school. 

Selection of schools by srs aethod 

Suppose Country X with 70,000 students in the defined taraet population 

decided to d·rav 100 schools by the srs ■ethod, vith an avora1e of 35 
students per school to aivc • national samp:e of 3,500 students. 

207 
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Thf' samplin1 fraction for the country overall would be: 

n • 3-, S00 • O OS
Ji 10,000 • 

For Stratua 01, the expected sample would be: 

number of students 
in umplc for • n1 • o.os x a,,,o • 43S 
Stratum 01 

Suppose we chose to select 1 of the schools. Lat us refer to Table C.25 
(al though for srs sampl in& we would not need to have size factor 
information in ad\'lnce). 

Suppose our srs selection •cthod chooses School A ~~d School F. Ue 
1would then select at ranJom i" of the students in these schools; that 

is, 12.S students in each of these schools, rounded to 13 students each. 

~lternatively, if we chose School Band School G, we would then ,elect 
200/4 • SO stu~cnts from School Band 2S0/4 • 63 students from School G. 

Over the w~ole sample for this 1tratU111, we would hope that the number of 
students selected for the sample tended to 3S, althouah this number 
cannot be controlled by t~is samplin& •ethod. 

Jn order to obtain the required sample for Stratum 01 ve need to apply 
the 1amplin& fraction nf 0.0S or 1/20. We can do this ln various ways. 

H1Dplin1 fraction • / 2~ or th;\ x (:al 1 of the student;\ 
for Stratum OJ \~chools in each schoolJ •1 
OR • ~~ or thJ x (½ of the students) 

\~chools / in each school 

OR • ( ~ of th:\ x (¼ of the students) 
\schools-} in each school 

Jn aeneral, :) 

sa111plin1 fraction (ampl in& fractio~ • (.upUna fraction for11 

for students for schools '} \:tudents within schools 

Note th.at this aethod uy be necessary for Population I lf we do not 
have inforution about the nuabcr of defb1ed taraet population 
students (ter■ inal year uthem3tics students) for each school ln th• 
11mplin1 fra~e before we draw the sample. 

2118 
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10 ProcedurH for select.ion of schools by pr,s 11ethod 

Consider our hypothetical Country X. The calculatk ·• 1lven above 
showed that we need 28 schools for Stratum 01. Jn order to draw these 
schools at random with• prob~bllity proportional to size we allocate 
a number of •tickets• to each school. The number of tickets for a 
school is 1lven by it~ si:c factor. ln Table C.2, School A has SO 
students, and is assi&ned tickets 1 to SO. School I has 200 students, 
and is assl1ned tickets SI to 250, and 10 on. In Table C.S, tickets 
are assi&ned on the basis of the number of classes. School A has 
tickets 1 to 2, School B has tickets 3 to I, and 10 on. 

If we refer to Table C.2 data, the total nwnber of tickets available 
fo1· Stratum 01 h 8,700. We noed to identify the 28 ticket nuabers 
which will select the schools to be included in the sample - the 
'vinnin&' tickets. 

The winnlna tickets can be chosen by reference to a table of randoa 
numbers, selectina 21 numbers between 1 and 1,700. Alternatively, we 
can use the pseudo-random 11ethod of random start - constant interval. 
In ord~r to select 28 vlnnin& tickets, the constant interv•l would 
be alven by: 

~ • 311
28 

We then select the !!ndom start, which is a number between land 310 
chosen from a table of randoa numbers; for example, let the rando■ 
start• 93. 11le vinnin& tlckets for StratU11 01 would be: 

93, 93 • 311 • ~04, 404 • Sll • 715, 1,026, 1,337, etc. 

Fro11 the samplln& frame shown in Table C.2, we see that Schools I, D, 

E and Chad wlnnin& tickets, which selected their schools for the 

sample. 

Consider also Table C.S data, where a different 1i1e factor was shown. 
The total nwaber or tickets for Stratua 01 is 250. 'The constant 
interval ls 1lven by 250/ZB • about 9. Suppose the rando■ start 

number is 2. 'lbe winnin1 tickets ar• then: 

2, 2 • t • JJ, 11 • t • 20, 29, SI. etc. 

These wlnnln1 tickets would select Schools A, D, E, G, etc. 

2n9 
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11 ProccJurcs for selection of schools by srs method 

Fro• the samplin1 frame for the 1trAtU111 select the required number of 
schools as 1ivcn by the samplin& frattion for schools. 

Suppose this s1mplin1 froction is i¼• ly the method of random start -
constant interval, we selection a random start equal to, say,?. The 
schools to be selcctccJ arc aiven by: 

3, 3 • 10 • 13, 13 • 10 • 23, 33~ •3, etc. 

That is, we select the 3rd school, the 13th school, etc. from the 
11mplin1 frame. 

12 Invitation to selected schools 

Schools selected in the sample IIIUSt then be invited to participate ln 
the study. Details of this procedure are included ln Administrative 
Manual 1. From each school, inforution ls obtained to enable the 
National Center to select the classes or students for the sample. '11\ese 
procedures are discussed below. 

Durlna the !EA Six Subject Survey, which was liait..S to cross-sectional 
data 11theri~1, the 1amplin1 losses in the execution of the 11mplin1 
desip were such that ten out of 20 countries had a response rate of 
less than 10 per cent, and seven of these ten countries had response 
rates of less than 60 per cent (Peaker, 1975: 36). Since ve are 
attemptin& a aore aabitious data 11therln1 operation, It is very 
desirable to obtain an excellent response rate. It ls difficult to 
apply powerful analysis to poor data which aay have a larae and unknown 
de&ree or response rate bias. 

It ls possible that some schools ••Y be selected to partic1pate at both· 
Population A and Population I levels. We 1u11est th•~ invitations to 
participate at both levels be sent to these schools. We recoanize that 
such schools aay decline at @ne (or both) levels and will require 
replacement, 11 described below. However, this ls bettor than undert1kin1 
the replacnient at the National Center prior to extendin1 the double 

invitation to these schools. 
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13 !tcpJ :acemcnt !).!....ll!~!.!.!. 
It ls likely th:at soml· schuoh srJcctc,1 to p:articir,:itc Sn the study 

wi 11 decline the lnvlt:\t 1cm to do 10. It h nccenary to decide on a 

rule to· auidc the sch:ctlun of rcrlace ■cnt schools. 

Strictly 1pc1\in1, the u~c ur on)' rcrbcemunt schools rocJuccs the 

qualit)' of thr rrc-b:ihilit)' !':unple. Jr the number c,f rcpbcc11enu is not 

larao,, the orrects arc 11ot serious in a,ractlce. However, if there h 

a larae number of rerlacemcnts, OT if there ls a series of replacements 

f~r the rcphccmcnu, the 11unlit1 or the umplc h likely to be reduced. 

Every effort should be mde to cncounae ~ vcT)· hlah response rate 
from the schools lnltiolly selected. 

ln any c:asc, it ls ncce11ar,1 to select a rule for the selection of 

replacement schools. 0.~o system ls to draw two lndepcncJont samples tor 

each lt1'atum, euch or which covers the c011pleto HmJtlc deslan. One of 

these samr1e~ ls sclcct~d nt random 11 the •••in' 1aarle, and the other 

as the 'rcpl:acemcnt• -umrle. The n1111ber or schools tn both of these 

l:\mples will be e~sc:nti:111)- the some. The rule for replace111ent llould 

then be: 

Jf the nth ll!hool in the 11.,ln Hmple docs not aaree to pntlclpate, 
it is replaced b)' th<' corresronclina nth school in the replacement 
Hmple. 

Ano_thcr syste•, which hvoIves less work ln the selection of schools, ii 

to rctum directly to the umrlln& fr:1110, and arr11 the fol1owlna 

replacement rule: 

lf the nth school in the aamplc does not aarec to participat~, 
it h replnccd b,- the nt•xt school on the oriain:al list or 11chool1 
(samplin& frame) for th:at 1trot11111. 

For schools arranacd in the 1:1111,Un& fra11e accordin& to a systcanatic 

seoar:aphical distribution, this aethod ensure• that reploceaent schools 

arc similar to the orialnal achool1 to the extent that schools in 

adjacent eeoaraphicol aTeas are aencrally slailar. 

srs cJu~tcru =~Selection...................or.-.students:......................._....,.._~·-
Where a slapJe rondo■ su-r1c or students ls to bo ~olcctad rro• the 

school, the scliuol.•u~t IUl'J'1)' Jnronn.,tlon to en:,ble the N:atlonal Center 
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to select the stuJents. This applies where a sn cluner of fixed 
size is to be dr:1lin or where o 1nmpli11R frnction is to be appJied 
(for example, a half or D quarter of •the stu,1cnts). 

Tables C.4 and C.5 set out ex:i11ples of Student Sam1•lin& Information 
f!!.!!! for use at PorulAtion A And Populntion I levels respectively. 

"fhe stTucture of Table C.4 n!u,ume?S th:,t students wil.i be selected on 
the basis of their birth dnt~s. We suagest the followin& procedure. 

Choose into the sample all students born on the 1st dar of any of the 
twelve months covered by the definition of a 13-year-ol,d student. 
Then choose students born on the 2nd day, 3rd day, etc. until the 
required number of students is achieved. For the last day needed to 
complete the sanple for each school it will usually be necesury to 

use random 11roccdurcs to eliminate the namcs of sc• students in order 
to obtain the requireJ nunabc-r or students. 

When the completed StullenL_S~unp} in& Information Fonns are returned to 

the Nntionnl Cct1ter, the)' should be checl.ed to eliminate the names 
of an)' students1with invalid birth dates. h'hen the completed. tests 
and questionnaires arc rrtuTned to the National Center, the birth date , 
of each sample student should again be checked to ensuTe that only 
validly selected students were included ln t~e sample. 

,be structure of Table C.S nssuTcs that a fixed proportion of students 

wllJ be selected, as eiven b>· tl,e 1:unpJin& fraction for stuaents within 

schools. 

Suppose the sampling fraction were ¼· We suuest that a randoa start • 

constant interval ■eth~d should br used. nae constant interval in this 
case• 4. nae random start will be between 1 and 4; say• 2. The 

selected students will be aiven by the numbers: 

2, 2 • 4 • 6, 6 • 4 • l O, 14 • 11, etc. 

naat is, choose the 2nd studen,, 6th student, etc. from the list supplied 

b>· the school. 

Jn sull schools (with fewer than 60 students in the taraet population, 

say), the National Center 11:1y offer to test all the student, takins 
utheutics at that level, to avoid administrative problems in the 
schools. This has i ■rlic1tlons for the nWllbcr or student test booklets 
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and othc-r inuru111ent~ tu be rropilrod. In utromel)' smaJ 1 schnoh, 

compodto cl:auc-s •:.r cxht. ln this cn,e, the princip:al should be aiven 

suidelincs to identify the student• who belona to the defined tar1et 

p~pulation. ar tho princip:il or a sa:11: school requests that all the 

stuJc-nu at the ropuJ:ation A level should be tested, the dau for all 

the!'e ,tudenu should be rutu1·ned to the Nation:11 Cc.•nter. Only the 

d:ita f'roa the I ht of ltU\lenu in· the umple should be forwarded to 

the International Centc-r. 1r the National Center decides to send feed­

bad inform.,tlon, such :11 test scores, to the schooh it ■ :ay include 

the data for all of these students or only fqr th• students in the 

lr:J\ umplc. 

Jf confidentiality of 1t1klent1' names is an impnrtant issue, the 

prindp:al could he 1·cque~ted to keep his own lht of classes and students, 

but a11icn a thrco-cJiiit code nuaber to each student. He would then 

send the lbt of c-oJe nnmhen to the Nationnl r.t-nter. The National 

Cc-ntor would allocate its own code numbers to the students it selected 

for tho 1:1mpJ,-. 

--~......_______________15 Selection of 1tuden•11: intact class 

Somo sampJ inc dcsicns will re-quire the 11elcctinn of one ilntact class 

pc-r school. In or~or tn 1eJect this cla11, it is necessary to obtain 

inform:at ion about thv clnAAU wl th 1t11Jcnu 1n the cJefincd tnraet 

poJ'ulation in the 11c-lrc-1t•,I ,-chooh. Table C.6 seu out .n 01.ample or a 

Cl:1~1 S:u:ipl in& lnfor.!!!:,t in'l,J:!!!, whic-h could be uud to obtain this 

infonn:ation ot ropul:at ion A level. 

a !!!...!.e~. The n,1uir~I claH can be sclI'cUd at rando ■ from 

the lht suppliccl on the ~s S:tmplint Information FoTII 

b Interval ac-thod: student, as 1i1e factor. The part!cular cla11 
.;.;.;,.;;.;;.;~......----------·---------
lt'lected for the ,.ample cnn be identified 111e>re carefu~ly by the 

interval acthod. 

Let us 1uppo11 School I w~, selected, and that lt had 200 Population 

I students ln 6 intact cl111e1, as shown in Table C.1. 11\e 'tickets' 

a11i1ned to tbe school were 51 to 2sn, and the wlnnln& ticlet was 93. 
This winnin& tictct w31 the •Jrd of the scbool'I 200 tickets (aiven 

by tJ • 50 • ~J). 
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T:1ble C.4 ~!~~?!ln_!:_l~L~'!-~i_C?_n__D>_!!!1.J.!~1n1lntlon A) 

Please enter on this form the name or e:1ch stullent in your schnoJ at 

(&rade) level who1e Jate or biTth was between (d:1te) and (date). 

For each student, rlease enter the n:1 ■e, number or other Identification of 

the class-aroup to which e:1ch of these students belon1, the sex of each of 
these stuJenu, nnd the d:1te or birth of each of these stuJcnts. 

Clnss n:urw:/ Date of 
N:1mc or student number identification Sex birth 

1 

2 

3 

etc. 
(2S or 30 spaces per p:agc) 

Jf the space on this form is insufficient, please continue on copies of the 
fona or :adJitiun.aJ !'heets of 11.1pcr. 

Table C.S Studc"t Sampljng Jn_rPnnation Fon1 (ropulation I) 

Please enter on this foni the name of each student in your school at 

(grade) level who ls studying ••thematics in any one of the courses listed 

in the definition of ropul:ltion B. 

For each st&Klent, please enter the name, number or other identification of 

the class-1roup to which each or these students belong, and the sex of 

each of these st~dents. 

Class name/ 
N:111e of stuck,,i numbcr/identiiication Sex 

' 2 

3 

etc. 
(25 or 30 spaces p~r P•&e) 

If the space on t;hls roni h in~ufftcient, please continue on copies of the 
Iona or oddi tion111 sheets or r:11,,•1·. 
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Table C.6 Class Sarlin1 lnfora:ation for111 (Popul:ation A) 

Please enter on this foni the n:uac, numbeT or other identification of each 
class in your school at Year I level. For each class, ,1e11e also enter 
the n3mo of the teacher with aajor responsibility for teachina aatheaatics 
to this class, •nd the number of students ln the class. 

Class n:imc/ Name of aatheutics t,umber of students 
number identifjcatlon tencher in class 

1 

2 

3 

4 

s 
6 

• 
7 

• 
10 

We can apply the proportion 43/200 to the n111ber or classes to 
choose the •winnlni' cla,1: 

-selected 93-50 4Jclass • 2S0-SO a 6 • 2()0 a 6 • 1.29 
ratio 

Any ratio between 1.01 and 2.00 would select the 2nd class on the 
list supplied by the ~chool. 

This •thod of selcctin& a particular class froa a school selected 
by the pps procedure uy b9 re1arded as equivalent to a 1r1 
selection of a class frOII a •aapllna fraae contalnln& all the 

classes In tho deflnod tar1et population. 

c Jnten·al aethod: classes as she factor. -I.et us consider the case 
where the slae factor u1od for as1l1nln1 tickets to schools was 

J,11d on the amber er classei. 
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l,ct us surrost' tl1:1t Sc-hool n with ~ int:ict cJ:iucs wu 1clected, as 

shown in Table C.3. The ticlets 1ssi1ncd to the school were ll to 

19, and the winnin& ticket w:is JJ. Followin1 the pJ·ocedure used above: 

selected 
class • !!;.I_L JI D • 0 

19·11ratio 

Any ratio betut'en 0 :an,1 1.00 wouhl ielcct the ht class on the 

list suppJlcd by the: 1chuol. 

d Interval IDcthod: roor measures as she factor. Let us consider 

the c3se where the size f:1ctur used fo~ assignin& titkets to schools 

was based on veal aeasures of size; for exampJe, Jarae • 3, 

■ediu11 • 2 and s1111J I • 1. 

f..!>r__!_!.~.!!_I th one ti clet. Choose one class Dt random from the 

1ist or classes provided by the selected sthool on the £!.!!! 
S:i!J>1i nJL_Jn£1>nu~-~. 

1=or a schuol with i..·o ticlt'ts. Uh•idc the Jbt or classes into 

twu t'CfU:tl parts (I) nnd (2). 1f the winnin,: ticket vu the fi rit 

of the two as~i~nl.'d ticlt'ts select a class At randoa fro111 part (1). 

If the winning tid.\•t wu4- the second of the t""l' assicncd tickets, 

select n class ut ranJom fro• part (2). 

ror a 1chool with three t lclcts. Divide the list of classes into-·- -·---------
equal p:tTts (J), (2), and (3). lf the wlnninc tickot was-the 

first of the three 1ssi1nod tic~cts. select• class at rando■ from 

part (J), •rid su on. 

We rccoanhc that it 11:iy be difficult to identi f,- intact classes in 

schools which use diffcrunt fonn1 of organization. However, we assume 

that there will be ont tr.ather with major rc!ipor,sibility for an 

iclent i fiablc aroup or stu,lcntK within the: d~fincd uraet population 

who are worlinc tor.ether at the time of testlna. NAtlonal Centers in 

countries where such problems arc likely to aris~ should provide 

a:uidance to the schools to assist the identl fication or fomition of 

'intact• classes for the purpuscs of this study. 

Jn 101110 schools the intact classes uy contain few students; say, 

less .than 10 students, Sud, Aull class~• should not be oal\ted fro■ 

the sample, but each uuJt:nt aay need to complete several of the 
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Table C.7 SampHnc Ocsis;n Sunun:ary 

Population SampleStrati.Ill Samplin1 
number Schools Students Schools Students fraction 

01 

02 
etc. 

50 8,700 28 700 o.oa 

Tot:al 70,000 22• 5,600 o.oa 

routed t\'!'U 1n order to 1>rovlde stable csti11ates of aean scores 

on the rotated tests ror th~t class. 

16 Selection of students: moro than one intact class 

Some sampling dcsi1ns ~111 require the selection or aore thAn one 

h1t:1ct clnu per school. Select one intact class lnitinl ly by 

one of the •ethoJs suice!'tcd in the above section, and identify this 
class carefully. Then select at rando~ the rcmainin& class or classes 
required. 

l7 Samplin1 desi1n SU111111Arl 

A SUIIJIII')' of the samrl Ing deslan should be set out in the roni of a 

table; for cxn•J>le, as sho..-n in Table C.7. 
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SECTION ll 

rRr.rARATION Of WtrLING UESJliN: LO~CITUDlNl\l. STlJDY 

The lon:itudin~l stud) involves the adnilnistrotion of an initial testina progra• 
ne;:ir the be&\n·,ini of a school yc:ar anll a t'inol test 1n, pro1r111 near the end 
of that yen. This ■ cans thAt the 11clection of schools 11ust be done durin& 
the previous yeor, althouih the select~Qn of cla~ses ••1 bo done very early in 
school )'ear. A lon,itudinal saplin& des\an also nqulres a special eft"ort to 

ensure that a hi&h proportion of the inhf "' respohdcnts is included in the .final 

test inc rr1>1r••· 

ThiA ,ection should be read in ossoc'ation ~ith the previous Section C. 

It ~ill Jis~uss asrects of the rreraratlon of n soniplini desian for a 
lon~itudinoJ study only to the extent that It differs fro■ a ~ross-1ectlon1l 
study. 

Selt'Cl · -.n of schools :ind tlnsscs 

For the loniituJin:al stuJy, tl,c intact class is the unit of s:,mplin&, and 

also the an\~ »nit of annly1is. 

For 110st countries this will involve the selt'~tion of 1chool1 followed by 

the selection of cla,scs within .chools. Some countries•~>' have a complete 
list (1a•plini fraac) of nil th~ classes in tnc defined taraet population, 
and thne classes Ill)' be snmrtcd dh·cct ly. Other countries ••Y wish to 
11apJe Teaion~ at the first staae, followed by the 1electinn of schools 
then classu. 

l,lthough aare care h •@cdccl ln aenerali:\111 rcl'ults from a Jud1111e:\t 

1am;,J~, the aJ11inhtr1tivc costs inv_olved in usin& a judaaent sample are 
usually lover. The ,ud1mcnt 11111ple uy be 1tlected fro■ schools close tG 
the National Center, which ■ay •~le it easier for the National Center to 

cncouraae teachers to c•plcte their t.eachcr questionnalrc1. 

One approach to the prerar3tion of a Judaaent saaple Is to set up I two­
dlaen1ional 1rid. One di ■cn1ion_would lilt the dtiltrent trpe1 of schools, 
and the other diaen1lon would list the ranae of teachln& 1tyl•1 used ln 
the count ·1 for the teachin& of utheutlcs. It ls reco1nl1od that 1oee 
countries uy not be able to pre~re a classification 1yste■ for thl1 
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second dimension, a~d that the judiment sample will be based on only 
one ~i11enslon, 

Countries which are interestod only ln the relationships between 
explanatory variables and athe11.,tic1 achleveaont ay draw a Judament sample 
of schools ancl classes. lf lt ls likely that the country will use 1a11ple 
rcsu,IU for the e~t b1:1tlon of nnt loraal population parameters, a probabll ity 
sample should be used. 

For both probability and Judament 1a11ple1 the nu11ber of classes should be 
fairly hlah to enable ■ultlvarlate analyses to be undertaken, as discussed 
in Section I. There should be a ■ ini111111 of 100 cla11e1: that 11, one 
cla11 fro■ each of 100 schools. Preferably, there should be at least 200 

classes, one each fro■ 200 schools. 

Schools for the 1a■ple will no,:od to be selected durina the school ,ear
" 

prior to the one in which the testlna rroara■ s are to be c~nducted. Th• 
aarcement of the school principals to participate In the study ■ult be 

obtained ~rior to the year of testlna. Where necessary replacnent schools 
■ust also be arranaed prior to the year of te1tln1. 

Some of the selected schools aay b~ able to coaplete the Cl111 1amplin1 
inforatlon for■ ·prlor to the year of te1tln1 so that cla1101 can be 
selected for the sa■ple prior to the year of te1ttn1. For other schools 
this tnfonutlon ■ay not beco■o available until early ln the ,ear of 
te1tln1. In this case, the NAtJonal Center should have all their 
adaini1tntivc arrancc11ent1 ready to obtain the lnforutlon as soon•• 
possible in the year of te1tln1, and to select the cla11e1 for the sample. 

Where a probability 1a■plin1 deslan ls belna.used, the a,lactlon of an 
intact c~••• or cla11e1 froa the selected schools should follow th• 
procedures alven In Section C. For a judpent 1uple, cla11e1 should~• 
selected by Judpent, althouah it 11 desirable to use cla11e1 where tht 
teachers are co-oi,er1tive about includina their cla11e1 in the study. 

for a two-1ta1e lon&ltudlnal study, the selected students fall into 

one of four cate1orie1: 
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Pre-test Post-test 
2:1rtici2ant 2art ici[?:.nt 

I yes yes 

II yes no 
111 no yes 
IV no no 

We need to uxb,ho the nun,ber of respondents in Cateaory 1, s!nce it is 

only £or these stuJents th:it we can assess 1rowth in ••thematics 
achievement. Nation:11 Centers should ensure that useful data are obtained 
from all students in each clas~ £or both the pre-test and the post-test. 
Loss of partfclpants at either sta&e will reduce the number of Cateaory I 
respondents. 
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SECTION E 

ACTION SCHtDULE 

The pTepaT1tion or ft sample desian and the scJ,_tion of 1 sample acnerally 
takes aany month!, and ls unJertnken in parallel with the ad ■ inistrotlvc 

aspects of the ~tuJy. It is~!£!.!! for cnch National Center to prepare an 
action schedule that sets out all the deadlines that must be ■ et for the study. 

The followina schedule sets out the acn~ral ranae or activities to be 
undertaien, and the amount of tiae needed. Ench N.itlonal Center aust decide 
on the deadline dates for each staae or attivity. The schedule ■ust also 
allow tlae for contact with the Second IEA Mathematics Study Samplin& Co111111ittee, 

since at vari~us staaes their 11,proval of the sample desl&n is necessary for 
countries lntendin& to participate in the study. 

The follDwin& 1encr1l schedule of activities covers both Population A 
and I 1lthou1h it will be necessary to prepare 1ep1rate specific schedules for 
e1ch population for countries particlpatin& at both levels. The schedule 

assumes that there will be an initial proposed sa•ple desian submitted to the 
SIMS Sampllna C011111lttee for its exaaination. The Samplin& C01111ittee aay aake 
susaestlon~ for revision of the desian so the schedule 1111st allow ti ■e for -such 
revision and the submission or the revised desian to the Samplln& Co•lttee. 

As an exaaple, the followin& schedule shows the deadline dates for a stud7 

to be conducted in ~larch 1980. Countries with different testin& dates should 
prepare appropriate schedules. 
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T:able 1:.1 Action Schedule 

Action Deadline 
for action 

Selection or tcstin& staecs and dAtes for 
test in& 
(a) one stnae {post-test only) 

(ropul at ion A or I) 

(b) two staec {pre-test and post-test) 
(Popul:ition A only) 

Definition of target population in specific 
ter■ s ror this country. 
Prep:arat .on of basic nat ion:al population 
statistics for this taraet populntion 
(usina latest available data). 
a Number or schools (by administrative strata) 

b Number of students (by admi nistrat ive stratal) 

Aae distributions 
d Grade (Year level) distributions 

(Note: The t i11e neccJC'd vi ll depend on the 
aviiTabilitt of national statistics. Where 
national statistics are not available, obtain 
the best pos,ibl~ estimates.) 
Identification of the data which will be avail­
able for (onstructin1 the uq,llne frame. 

Identification of strata available for the 
sample desian. 
Preparation of proposed sample desian. 
Submission of vrorosed sample dcsian to SI~S 
Samplin& Committee and return of co•ents. 
Preparation of revised sample desian. 
Submission of revised sample desisn to SIMS 
Sa11plin& C011111ittce and return of approval. 
Submission of proposed sample desi1n to 
national authorities for preliminary approval. 

Submission of revised saaple desi&n to national 
authoritits for approval. 
Collection of data f@r the 1a■plln1 frame. 
Preparation of the sa■plin1 frame. 
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April 1979 
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April 1979 
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Table E.l Action Schedule (contlnucJ) 

Action Deadline 
for action 

(~: The prer3ration of the sampling fr:1me 
can take a (onsidcr:ahlc n111•unt of t imc for 
typin1 school names and adJrcsscs, ~nJ tallyin& 
ttudent enrol11ent data.) 
Selection of schools fro■ tl,e sarnpllnc frame. 
Invitation to selected schools and return of 
response. 
Selection of replace■ent school, invitation 
to p:articlp:ate, and return of r•sponse. 
Selection of students or classes within 
schools. 
Preparation of lists of students within 
schools. 
(Note: This uy require a considerable a110unt 
oTti'iae for typinJ.) 
Despatch of testin& uteri•ls to schools. 
Testin& date 

Ausust 1979 

September 1979 

October 1975» 

November 1979 

January 1910 

February 1910 

March HBO 
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Sl:CTJON F 

Questionnaire for cou~..!!!!,_er_t~cipatlna at ropulation A level 

t.'hat Aro the d:1tet- for your testin& pro1ra11(s)? 

a one-st•&• testin& data: 
(post-test only) 

b two•sta&c tcstina date or pre-test: 
date of post-test: 

Please indic~tc the t~'?'OS of analyses in ~'hich ,our country 
ls inurestcd. 

cross-sectional lon1ltudinal 
(national (explanatory
estim:ates) 110del) 

between stu.ient~ 
between classes 
between students within cla~~es 
between classes within schools 

J For students ln nora.~l schools, what ls the nmber and percent•&• of 
students of aae IS ln each Year level (1rade level)! 

Please name the source or this lnfor•atlon. 

• What ls the official date for the definition of•&• 13 for the above 
perccntaaesT ht ls, 

students of•&• IS years OaonthJ to IS years 11 aonths 
inclusive on ______ (date)T 

S Please express this definition also ln tens or actual date of birth. 
'lhat ls, 

_____ (date) anc!1tudent1 born between (date) 
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·, l\'hat ii )'Our proposed dcfincJ target population for ropulation A (the 
taraet porulation)? 

7 t.~at students in the I~ aeneral deflnitl~n of Population A have been 
excluded from your national definition of the tar,et population for 
Populiltion A (that is, the cxdudc-d r,or,ulation)? 

I t.'hat strata do you propose to use 
for )'Our sample? 

for your 1amplin1 fraae, and hence 

9 What statistics are available for the construc.tion of the samplin1 
irame; that ls, the list of schools toaether ~lth estlaates of the 
she of the taraet population in each school! 

Please indicate the source of the statistics. 

As an example, please send a couple of paacs of your proposed samplina 
frame, includlna school taraet population estimates. 

10 t.'hat urker varlablu d0 you plan to use in ,-our country? 

Please na■e the source or the statistics for these a:arker variables. 

11 Please describe your proposed samplin& deslan. 

a 
b 
c 
d 

■ ethod for selettion of schools, 
aethod for selection of students (or classes wlthi~ schools), 
number uf schools, and 
nuaber of students or classes. 

12 For 1our proposed sample deslan, what ls your estimated 1amplin1 error 
(for the analyses ln which ynu are interested)? For example: 

a 

b 

c 

between students for the country overall for coanitive total test 
and sub•test ■eans (national estlaates), 
between students for the country overall for individual ltn 
percenta1es, and 
between cla11e1 for the ~ountry overall for re1re11lon coefficients 
or path coefficients ln expl~natory analyses. 
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JJ What are the specific deadline dates for your schedule for the 
samplina deslen and cxecutior.T 

Please complete tho details in Section f of this Saarllna Manual. 

1• What is tho name of your N3tional Samplina Co-ordinator• the perton 
in your countr1 with who■ nr Rosier will coMUnlcate on aaaplln1 
utters? 

Please 1ive na■e, address, cablc/tclearaphlc address (if applicable) 
ancl telephone numb•r (with aroa/reaional codes if applicable). 

2?.6 

ttt 
l:::r' 
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Questionnaire for countries r,:1rticir:1ting at ropuhtlon 8 level 

1 What arc the d:atcs for your tcstin& pro1ra11? 

2 l\'hat is your proposed ~£!!!:..._:ll t-!ra;et popul:I~ for ropulation I (the 
tnrect por11J:1tion)?, 

3 ~'hat students in the JEA general definition of Population I have bee~ 

excluded from your n:tt iona I ,kfini lion of the tar1et population for 
Population B! 

Note: The followin& questions uy be answered for the country overall,-- , 

or for separate key strata if there are larec differences between these 

strata. 

What is the number and p]rcentaee of all students at thf tcl'llinal 
secondary 1rade (Year level),, each of the followin& aee levels: 

less than aec 17, aec 17, •&• 18, ase 19, •&e 20, 
aore th:an ace 20? 

Please state the ~ourcc. 

S What ls the official date for the definition of those a1cs in the 
national SlatistlcsT 

6 What is the number of youne persons ln the total population of the 

country at the follovin& aac levels: 

11e 16, aee 17, a1e 11, a1e 1,, aae 20? 

7 What is the percenta&e of students in the ter■ inal secondar1 level who 
are studyin& 111athematics as a substantial part of their ~cademic 
curriculua (as in the IEA aeneral definition of Population l)l 

i What strata do you propose to use for your samplln1 fraae, and hence 

for your sa ■;,lel 

227 
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t What statistics arc avDllah1c for the construction of the 1amrlin1 
frame; th~t ls, the list or schools toeethcr with estl•ates of the site 
of the uraet popul:ltion in eiich schoolt 

Please indicate the source or the natistlcs. 

As an examrh, please send a courle of raaes or )'Our proposed supHna 
f,-amc, includin1 school urcct ropulotlon estl ■aus. 

10 What aarkcr variables do yuu rlan to use in your country? 

Please nase the source of the statistics for these aarkcr variables. 

11 Please describe )'our proposed 1:H11,le dcsl1n'? 

a 
b 
c 
d 

aethod for selection of schools; 
aethod for selection or stuJents (or clas~cs within scht'Ols), 
num~er of schools, and 
number of students or classes. 

12 Fo~ your proposed samrlc dcslan, what is your estlmted suplin& error 
(for the analyses ln which you are interested)'? For example: 

a 

b 

c 

between studonts for the country overall for cosnitlve total test 
and sub-test ••ans (national estlaates), 
between students for the country overall for Individual item 

percent•&••• and 
between classes for the country overall for re1re11ion coefficients 
or path coefficients ln explanatory analyses. 

13 What are the specific deadline dates for )'Our schedule for the suplin1 
desl&n and execution? 

Please complete the details in Section 00 or the Samplln& Manual. 

14 What is the nae or your National Sa■pllnc Co-ordinator• the person 
in your country with who■ Dr Rosier will collllllW\icate on saaplin1 aatters? 

Pleuo 1t_ve name, address, ca'ble/tele1rap'hlc address (if applicable) 
and telep'hone nuaber (with area/reaional codes lf applicable). 



217 

SIMS SamrJ ina ~bnu:il, Sert ion r., r:'!!'...l May 1979 

S£CTJON C 

REJ:ERF.NCES 

Cattell, R.8. 
19S2 Factor Analysis: An Introduction and Manual for the Psycholoalst

and Socjal Scicnti~t. N~w York: 11.lrper and Row. 

Fran1.el, M. N • 
• 971 Inference from Survey Somrles: An F.mplrlcal Jnvestlaatlon. 

Ann Arbor. Michjaan: ln,tltute for Social Research, University
of NicMaan. 

CulJford, J.P. and Fruchter, I. 
1973 Fu~dDmP~tal Statistics ln Psycholoay and Education. New York: 

McC,.•w-11111. 5th f:dn. 

Hansen, tt.11., llurwlu, W.N. and Madov. W.G. 
19S3 Sample Survey •tcthods and Theory: Vol1111e 1. Methods and 

ArrUcations. New York: John Wiley and Sons. 

Husfn T. (ed.) 
1967 International Study of Achleveaent in Math...tlcs. Stockhol ■ : 

Almqvlst and Wiksell/New York: ~ohn Wiley and Sons. 2 vols. 

lerlin1er, F.N. and Pcdhazur, E.J. 
1973 Multlrle Rearesslon ln Behavioral Research. New York: Holt. 

Rinehart and Winston. 

lish, L. 
19S7 'Cnnfidence intervals for clustered samrles•. Aaerlcan 

Socioloaical Review, 22, ,S4-16S. 

llsh, L. 
196S Survey Sall]'lin&, New York: John Wiley and Sons. 

Peaker, C.F. 
197S An Emriricnl Study of Education ln Twenty-one Countries: 

A Technical Report. Stockhol ■: Alaqvlst and Wiksell/New York: 
John Wiley and Sons. 

Ross, l.N. 
1971 'Sa11ple deslan for educational survey research'. Evatuatlon in 

Education; International Proaress. 2, 2, 105-19S. 

Tauuoka, M.M. 
1970 Discri ■ lnant Analy1ls • 11'e Study of Group Differences. Selected 

Topics ln Advanced Statistics, An EJeaentar)' Approach, No. 6. 
Cha•ral~~. IJllnols: Institute for Personality and Abllit7 Testlna. 

-.0, S, GOV!INKINT PRINTING OFFICE,•,~• 175-656/60243 

229 

https://Fran1.el



