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ABSTRACT

As countries today renew their use of educational testing, new concerns

have arisen about how better to manage such testing. China provides one example

of the new emphasis on purposefully managing the policies toward educational

testing. In September 1984, the Chinese government asked the Economic Develop-

ment Institute of the World Bank to assist the officials of the Ministry of

Education in thinking through some of the policy options for examinations and

standardized testing. As a result, a meeting was held in April 1985. This

book summarizes the descriptions of testing systems in selected OECD countries

and the advice given to the government officials following the meeting. The

attention devoted to problems of logistics and to economies of scale are perhaps

more pertinent to large, heterogeneous countries such as China. But this book

contends that many of the principles discussed at the meeting and presented

here are applicable to developing countries generally.
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PREFACE

Why should those concerned with the economics of developing countries pay
attention to the problems of educational selection? In a competitive inter-
national environment, not choosing one's technical elite from among the bright-
est .zitizens can have a grave effect on economic performance. By one estimate,
developing countries could improve their Gross National Product per capita by
five per cent if they were to base leadership upon merit; by another estimate,
the economic pay-off to developing countries would be three times more than the
pay-off were OECD countries to reduce ustrictions on third world exports.1
Though the magnitude of effect may be debatable, the theory is reasonable.

The theory suggests that certain, but not all, elements of social selec-
tion are amenable to policy manipulation. Within the Education Sector there
are basically three mechanisms--(1) whether a wide group of citizens enters
school; (2) whether they stay in school; and (3) how the few of them chosen to
attend university are selected. This discussion concentrates upon the use of
tests to manipulate the third mechanism.

The use of selection tests concerns ail developing countries, even those
with near universal rates of attendance and grade-to-grade progression. When
selection tests are used, educational systems are strongly affected. Selection
tests tend to produce relatively tangible results by which to judge quality.
Pressures felt on educational systems which use selection tests are sometimes
broadly "popular" since, despite technicalities, results can be widely inter-
preted in the prer and by various voluntary associations and interest groups.
Selection testing draws attention at one specific time to a single, widely-
understood indicator. It holds the school system accountable for results; and
it fosters an open and continuing forum on the school system's ability to
deliver results parallel to the public's expectations.

To be sure, selection tests create individual anxiety, which does, in fact,
affect results. Moreover testing often highlights differences in the quality
of educational inputs and learning opportunities among sub-groups of a popula-
tion. Because of these problems, some progressive developing countries, such
as Tanzania and Indonesia, began to dismantle their national systems of
selection tests in the late 1960's and instead began to rely upon university-
designed tests or upon selection criteria other than test results. The latter
have been used to rectify past injustices to specific sub-groups; to insure
fair geographical representation; and to recognize and reward abilities other

than the academic. But both replacements have created unforeseen problems.
University tests have turned out to be logistically cumbersome as the

number of universities expanded, and no more reliable as selection tests.
Selection criteria other than testing have not turned out to be free of anxiety

nor necessarily more fair. When school systems have relied upon particularis-
tic criteria--political loyalty, family alumnae status, personal wealth,
ethnicity, geography of birth--the effect has often been even more pernicious

1Sabastian Pinera and Marcelo Selowsky, "The Optimal Ability-Education Mix and
the Misallocation of Resources within Education: Magnitude for Developing

Countries." Journal of Development Economics 8 (1981): 111=31. Naheed
Kirmani, Peirluigi Molajoni, and Thomas Mayer, "Effects of Increased Market
Access on Exports of Developing Countries." IMF Staff Papers 31, No. 4 (1984):

661-84.



than the abandoned system of centralized testing. Those not selected by these

criteria may feel that the choice was made unfairly. This has occurred, for

instance, when the selection choice has been made subjectively on the basis of

policital attitudos. Resentment and political backlash has also been known to

occur when selection choices have been made on the basis of ethnicity. There

the damage can be two-sided. Those selected may never feel as though they per-
sonally "deserved" the opportunity; those not selected may feel that the choice

was made on an unacceptable basis since the rationale was to account for prob-

lems of group representation rather than individual worth.
But not all tests are equally fair. Nor are all tests equally efficient.

Today countries are shifting back towards'the use of testing, and this, in

turn, has raised new concerns. The result is the emphasis now being placed

upon managing the details of selection testing better.

One example of this new emphasis on the need to purposefully manage the
policies toward educational testing is that of China. In September 1984, the

Chinese Government asked if the Economic Development Institute of the World

Bank would be interested in assisting the officials in the Ministry of Lduca-

tion think through some of the policy options in the field of examinations and

standardized testing. In response, in April 1985, a meeting was held in Beijing.
Attending the meeting were all officials in charge of examinations at the
provincial and national levels, technicians and psychometricians in charge of

designing examination items, and senior university officials and planners in

the Ministry of Education. Attending from outside the country were the chief
executive officers of examination agencies in three OECD countries: from the

United States, Robert Solomon (ETS); from Japan, Tadashi Hidano (National Center

for University Examinations); and from the United Kingdom, John Reddaway

(Cambridge University Examination Syndicate); directors of the National Assess-

ment of Educational Progress and the International Association for the Evaluation

of Educational Achievement; and experts on the examination systems in Sweden,

Australia, and Kenya.
This book summarizes the descriptions of testing systems in selected OECD

countries and the advice given to the government officials following the meet-

ing in April 1985. The attention devoted to problems of logistics and to

economies of scale are perhaps more pertinent to large, heterogeneous countries

such as China; but the contention of this book is that many of the principles

discussed at this meeting are applicable to developing countries generally.

These principles might be s,mmarized as follows:

1. General Conclusion. No system of examinations is designed on tech-

nical grounds alone; each exists in a political environment. The system of

aptitude testing in the United States exists because of the complex political

prerogatives for communities t, control their own curriculum. School-based

assessments can function in Sweden because of the modest logistical prerequi-

sites and consensus on criteria achievable in a small monoculture. Non-multiple

choice formats can exist in Britan because the number of test-takers remains

manageable and the definition of acadLmic excellence has but modest variation

from one university to another. Multiple testing by individual colleges can

function in Japan because of the level of sophistication and motivation of the

test-taking population. What this implies is that there is no OECD model which

can be transferred to developing countries without forethought and adaptation.

This forethought and adaptation apply to ex-colonial territories in the French

and British commonwealths particularly.
2. Universities. The mechanism of selection will affect the quality of

universities and therefore a nation's future. Since universities are expected

to increase levels of self-financing and to be competitive internationally,



then universities should be given the responsibility of selecting their own
students. Moreover, they should have school-based records of student accom-
plishments to assist them in their choice.

3. Test A/encies. Testing is a profession, highly susceptible to politi-
cal interference. The quality of tests rest to a large extent on the ability
of a testing agency agency to pursue professional ends autonomously. Agencies
should therefore have their own source of finance from test fees. ln the larger
countries competition among agencies might be healthy. On the other hand, test
agencies subsidized by the public sector should be expected to fulfill public
functions. Among these functions should be to establish a strong system of
analyzing test results and feeding this information back into the school system.
Testing agencies should also share technical skills (item design, computer
programming, etc.) and equipment with educational research functions of other
agencies.

4. Tests. Where the test-taking population is high, geographically dis-
persed, culturally heterogeneous, or where the test employs a new national
language, the test itself would benefit from a multiple choice format. Admin-
istrative and pedagogical effects would be maximized if questions were based
upon curriculum; if they were open to ex post facto to public scrutiny; and if
they were to include all levels of skill hierarchies, from recall to synthesis.

Stephen P. Heyneman
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Standardized tests were invented in China in the seventh century and later
used for more than a thousand years as a means of selecting the nation's civil
servants, judges, and military officer corps. The system built upon the can-
didate's ability to memorize, comprehend, and interpret classical tents. The
system was abandoned in the early twentieth century and after 1949 replaced
with a system of standardized academic achievement tests used primarily for
selection to the nation's universities. During the Cultural Revolution this
system was largely abandoned and replaced by such criteria as proletarian back-
ground and political activity. In the 1980s academic achievement has again
become the most important determinant of university selection. The system has
many problems and is deficient in terms of managerial efficiency, validity,
reliability, and potential for research. The entire process of desi-gn, admin-
istration, and grading, in which 29,000 teachers are involved, takes up to
three months. With more and more students applying for higher education, the
Chinese authorities planned to reform the system of admission to higher educa-
tion. The seminar on the uses of standardized tests and selection examinations,
held in Beijing in April 1985, was one of the steps taken as part of the
decision-making process.

The Importance of Education to Economic Growth

The recent Chinese economic reform, the massive modernization program, and
the huge expansion in the field of education are among the most impressive
attempts in human history to move a developing nation into an industrial one.
In May 1985 the Central Committee of the Communist Party of China (CPC) made
very important decisions about educational reforms. "Reform of China's Educa-
tional Structure--Decision of the CPC Central Committee," published in Beijing
in May 1985, views education as necessary for economic growth.

The beginning of that document outlines the enormous task that the Chinese
nation has in front of it:

We need to train millions upon millions of workers in industry,
agriculture, commerce, and other fields, who are well educated, tech-
nically skilled, and professionally competent. We also need to train
tens of millions of factory directors, managers, engineers, agronomists,
economic experts, accountants, statisticians, and other economic and
technological personnel who are equipped with modern knowledge of
science, technology, and economic management and imbued with a
pioneering spirit. And we need to train tens of millions of
educators; scientists; medical workers; journalists; editors; pub-
lishers; and workers in the field of law, foreign affairs, and mili-
tary affairs, as well as Party and government workers who can keep
abreast of developments in modern science and the technological
revolution.

The effectiveness of the modernization program depends upon the quality
and quantity of the skilled manpower available. At the same time it is stressed
that the development of education must take place within the framework of limited
financial and material resources. Education must become more effective, even
if central- and local-government appropriations for educational purposes increase
at a rate faster than the increase in the state's regular revenues and even if
the average expenditures on education per student also increase steadily. Be-
cause the seminar was held at the same time that the overall reform plan in
education was being drafted, it must be looked upon as one example of how Chinese

3



authorities want to be informed about how problems are solved in other countries

before they make their own decisions. It is totally clear, however, that the

Chinese plan to have a more efficient selection system and that they want to

develop different types of tests that have good predictive validity both for

academic and professional success.

The Importance of Testing in Education

Educational testing is not only a scientific endeavor, it is also a

political act. What kind of knowledge is important depends upon the goals of

the society. Testing is a way of judging quality, and it is usually important

for politicians, policymakers, taxpayers, and parents to know the quality of

educational outcomes. If testing is done repeatedly, it is also possible to

assess the quality of education over time. It is important to know if the

quality of educational outcomes is going up or down over time in a country, a

province, in different parts of the educational system, or in a certain school.

Measuring educational outcomes over time requires special tests with "anchor"

items used in each test given at regular intervals.
Many educationists are interested in the quality of education in their own

country compared to that in other countries. Since the beginning of the 1960s

the International Association for the Evaluation of Educational Achievement

(IEA), a non-governmental organization made up of professional institutes of

education, has tried to explain differences in results between countr4es.

Studies comparing performance on achievement tests, attitudes towards education,

and the proportion of students in an age-cohort that perform above a certain

level have been conducted in some forty countries all over the world.

Testing can also be used to improve classroom pedagogy. Tests can show

where additional teaching and learning must take place. Means, standard devia-

tions, and item analyses can be used as raw material for analyzing why errors

occur in learning patterns. After analyzing these patterns, teaching methods

could be suggested on how to overcome errors, and negative results could be

converted into encouragement and specific suggestions for improvement.

The most common use of testing in education is for selection purposes.

Today testing is used in most countries of the world for choosing students who

qualify for further training and for later societal leadership. Selection

examinations may be designed so that they emphasize different criteria. Tests

could be designed to select innovative and highly-specialized or hard-working,

well-prepared students. They can also select students according co general

intelligence or specific skills. It is of utmost importance that tests be

designed that are valid in determining future success both in studies and work.

The Im ortatiroviii ._y_theualit of Testing

Essay tests have a long history both in China and in other countries. They

have some advantages, for example, when measuring what overview a student has

in a certain field. However, such tests also have many disadvantages. Grading

is time-consuming and often unreliable. For this reason multiple-choice ques-

tions are becoming more popular in selection tests. Different ways of improving

the quality of testing were discussed at the seminar by experts from many

institutions around the world.
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The Organization of the Seminar

The seminar was planned more than one year in advance, and the purpose was
spelled out in the following way:

(1) To bring to China the best experience on the uses and functions of
standardized tests and examinations.

(2) To familiarize Chinese authorities with costs, benefits, and manage-
rial requirements of various national systems of tests and examinations.

(3) To allow Chinese authorities to discuss and question firsthand the
pros and cons of different national systems.

(4) To help the Chinese authorities choose among various alternatives
in making improvements.

About one hundred persons, most of whom had been involved in the construc-
tion of the present entrance examinations, participated in the seminar. Some
sessions were attendcd by up to two hundred fifty persons. The seminar started
April 11, 1985, and went on until April 25. The Foreign Language University of
Beijing provided accommodations as well as simultaneous translators from their
group of students in training to be United Nations translators. Lectures were
usually followed by group discussions in which the foreign visitors were part
of the different groups. All the papers used at the seminar had been translated
into Chinese and were handed out the day before the lecture. As the participants
were enthusiastic about the group discussions, some changes were made in the
schedule to accommodate more group work. At the end of the seminar written
evaluation forms were filled in by the participants.

Potential Uses of This Book

As the topics discussed at the Beijing seminar are important issues in
most countries of the world, it is our hope that this publication can be useful
at regional and/or national seminars on the same topic. It can also be used in
courses on comparative education and development at the university level and in
many schools of education.
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II

TESTING FOR SELECTION TO UNIVERSITY



1

ADMISSION TO HIGHER EDUCATION IN JAPAN

Tadashi Hidano

The History of Examinations for Admission to Higher Education

Examinations before World War II

The Japanese examination system to select officials was introduced from

China. In 701 A.D. the imperial examination syst.m called Kuko no Sei was es-
tablished, and talented people were selected according to their results on
written examinations. This system did not play an important role in aristo-
cratic society, however, and lasted only a few centuries.

Japan's modern education system was established in 1872, after the models

of European and American education systems. It was organized in three progres-

sive stages of elementary, secondary, and higher education. The basic structure

of education up to 1945 is illustrated in figure 1.1.
Higher schools and preparatory courses for universities, colleges, and

higher normal schools selected their entrants from graduates of middle schools

and girls' high schools.
Each institution offered its own examination. The essay-type written

examination was most frequently used for selection. The teaching staff of each

institution wP responsible for writing questions, scoring answer sheets, and

determining successful applicants. In contrast to qualification examinations,
enrollment quotas were decided and announced in advance, and applicants were
ranked according to their examination scores. Those applicants with ranking

within the quota were admitted.
Though university selection procedures have traditionally been carried out

by each university independently, a unified admission system was attempted twice
before the World War II. In 1902 and 1917 all higher schools had common examin-

ations. Successful entrants were distributed according to their ranking in the

score and their order of preference. The unified examination system was abol-

ished after a few years.

Higher Educe...ion after World War II

After World War II, the Allied Occupation attempted a radical reform of
the education system. The "multi-track" system of school education was changed
into a "single-track" system, and almost all schools became coeducational.

Figure 1.2 illustrates the organization of the present school system.
Since the reform plan was put into effect in 1947, numerous colleges and

universities have been established. As of 1984 there were 460 universities
(95 national, 34 local public, and 331 private), 448 junior colleges, and
62 technical colleges. Total enrollment in universities was 1,734,080, and in

junior colleges, 375,450. A total of 21 percent attended national universities;
3 percent, local universities; and 76 percent, private universities.

9



Figure 1.1. Organization of the Japanese
Educational System Up to 1945.
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The reform encouraged pupils and their parents to aim for higher education

as a means of upward social mobility. The proportion of the age group going to

upper-secondary schools, which are not compulsory, steadily increased and reached

94.3 percent in 1981. The proportion of the age group going to universities

and junior colleges, which had been less than 5 percent before World War II,

rapidly increased after the war and reached 38.6 percent in 1976. These

increases, however, hit the ceiling and have been sluggish in the past few years.

Since the capacity of universities has not expanded more rapidly than the

increase in applicants, competition to gain entry is always high. Moreover,

differences exist among universities in terms of tradition, professional fields,

opportunities for employment after graduation, location, and quality of students.

The differences are reflected in prestige. This had led to intense competition

among those tri;ing to eater higher-ranked universities.
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Figure 1.2. Organization of the Current Japanese
School System
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After World War II three plans to improve the selection system of higher
education were tried. In 1947 the scholastic aptitude test was introduced to
the admission systems of Japanese universities. The test was constructed by the
National Institute for Educational Research, a branch of the Ministry of Educa-
tion. All national universities, and later all universities including local
public and private ones, used the test scores for selecting entrants. The test
system was abolished in 1954.
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In 1963 a nonprofit institution, called the Talent Development Institute,

was established. It offered three kinds of tests: the scholastic aptitude, the

vocational aptitude, and the achievement test. Though many upper-secondary

schools used these scores for vocational guidance, only a few universities used

the test score to select entrants. The institute was dissolved in 1968.

In 1971 the National University Association organized a special committee

to investigate improvements in the selection system. In 1976, after concentrated

investigation and three experimental tests, the association decided on a two-

stage test, in which all national universities administer the same achievement

test jointly at the first stage, and each university offers its own selection

examination at the second stage. The same year the Local Public University

Association decided to join the new system.
The Joint First-stage Achievement Test (JFSAT) aims at evaluating appli-

cants' attainment in basic and general studies at upper-secondary schools. The

second-stage examination offered by individual universities assesses the abili-

ties and aptitudes of applicants which the university requires of its entrants.

The National Center for University Entrance Examination (NCUEE) was estab-

lished in May 1977 as the institute in charge of constructing and administrating

the JFSAT in cooperation with national and local public universities. The center

also conducts extensive research on improving the system and methods of selection.

In January 1979 the first JFSAT was administered, and one week later a suppl

tary examination was conducted.

The National Center for University Entrance Examination (NCUEE)

Organization and Administration of NCUEE

The National Center for University Entrance Examination (NCUEE) has a

permanent staff of eighty-eight as of January 31, 1985. The structure of the
center is shown in Figure 1.3.

The Board of Councillors consists of fifteen members who are presidents of
national universities and persons of learning and experience. The board dis-

cusses the projects of the center and other important administrative matters

and gives advice to the director-general.

The Council of Administration is made up of twenty-one members who are pro-
fessors from national universities, persons of learning and experience, and pro-

fessors from the center. The council discusses practical matters related to

JFSAT and the administration of the center, upon the request of the director-

general.
The Expert Committees consist of faculty members of national universities.

The committees are the Expert Committee on Setting the Test, which prepares

questions for the JFSAT. The Expert Committee on Administrating the Examination

consists of twenty members who plan and attend to administrative matters related

to the JFSAT. The Expert Committee for the Review of Test Questions inspects

and checks the content and construction of the test questions set by the Expert

Committee on Setting the Test.
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Figur* 1.3. Structure of National Centr for University
Entrance Examination (NCUEE)
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The Liaison Conference on JFSAT keeps in contact with upper-secondary
schools so that their opinions and requests affect various aspects of the JFSAT.

The Sectional Meeting on General Matters consists of twenty representatives
from upper-secondary schools, boards of education, and the center. They discuss
and contact upper-secondary schools on general matters related to the JFSAT.

The Sectional Meeting on Test Questions consists of sixty-six representa-
tives from upper-secondary schools and local boards of education recommended by
the boards of education of the metropolis and districts (three members for each
subject) and persons in charge of setting test questions for each subject of the
center.

All activities of the center are supported by the government, and the
examination fees (9,000 yen per capita) belong to the government.
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Time Schedule for Selecting National and Local Public University Entrants

National and local public universities announce the basics of the second-

stago entrance examination by the end of July. Each association, national and

local public universities, and the NCUEE publish a guidebook in September.

ftpplications for the JFSAT are accepted from November 1 to 10.

National and local public universities release details of the second-stage

entrance examination. Application forms and other documents are distributed to

applicants by December 25. The number of applicants to faculties in national

and local public universit.les is published early in January. The JFSAT is

administered on the last or second last Saturday and Sunday of January. The

supplementary examination is administered on the next Saturday and Sunday to

absentees of the regular examination. General results of the JFSAT are pub-

lished in February. National and local public universities accept entrance

applications from February 9 to 15. The universities that employ the two-stage

selection examination system or admissions by recommendation announce results

by February 26. All national universities and the majority of local public

universities start the second-stage entrance examination on March 4. The

remainder of local public universities administer the second-stage entrance

examination on and after March 5. National and local public universities

announce successful applicants by March 20. Some national and local public

universities carry out supplementary selection on and after March 21.

Setting Test Questions

Que4tions of the JFSAT are set by the Expert Committee on Setting the Test,

which is divided into working groups according to each examination subject.

Administrating the Examination

The JFSAT is administered to more than 330,000 applicae at 280 examination

halls throughout the country. Each hall is linked to the center by means of

a communication system consis .
of facsimile and telephone lines. The total

number of examination rooms it., aut 5,640. The same test questions are admini-

stered at the same time. All r donal and local public universities join in

administering the JFSAT. About 42,500 staff cooperate in the administration.

Scoriaand Reporting of Scores

All marked sheets are collected at the center, read by an optical mark

reader system, and scored by the computer.
The test scores of the individual applicant are reported to the university

which received his or her application. The applicant is not informed of his

or her scores from the center.
Scores cannot be sent to more than one national university, but students

may apply in addition to some local public universities which administer their

second-stage examinations on and after March 5.

Publishing Results

The questions, the keys (correct answers), and the weights to questions

are disclosed by the center just tfter the administration of the test. A brief

summary of the test results is published prior to the application deadline for

the second-stage examination. These processes enable the applicants to estimate

their own scores and rank in order to chose an optimum university and faculty

for the second-stage examination.
14



Table 1.1. Budget of National Center for University Entrance

Examination (NCUEE), 1983

Item Amount (thousand yen

Personnel Expenses 344,712

General/Operational Expenses 1,073,707

JFSAT Implementation Expenses 1,367,710

JFSAT Implementation Expenses

Distributed to Universities 923,030

facilities Improvement Expenses 515

Total 3,709,674

Special Arrangemtnt for Handicapped Applicants

Based on requests from handicapped applicants, the ceater provides special
measures according to the nature and degree of the disability. For example, it
may prepare test papers in Braille or with enlarged letters, extend test hours,
set up special examination rooms, permit an interpreter of sign language or other
helpers to attend, or permit answering questions in written script instead of
coloring in letters on a mark sheet.

Public Relations

"The Annual Bulletin of the National Center for University Entrance Examina-
tions" is a report on the outline of the JFSAT and the activities of the center.

"Opinions and Evaluations of Test Questions Set for the Joint First-stage
Achievement Test" is an annual report compiling opinions and evaluations of the
JFSAT questions submitted by high schools and educational research groups; it
also includes the center's apinions on the submissions.

"The University Entrance Examination Forum" is a periodic information
magazine which reports, explains, and introduces research activities focusing
on the further improvement of the selection methods for university entrants and
the actual state of the implementation of the JFSAT.
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Figure 1.4. Configuration of NCUEE Computer System for Scoring
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Table 1.2. Handicapped Test Applicants by Type, 1983-84

Type 1984 1983

Blind 42 54

Deaf 70 69

Other handi-

capped

80 65

Total 192 188

"The Joint First-stage Achievement Test" is public-relations material which
includes explanatiovs of the present status and tasks of the JFSAT, a report on
the test results, and an outline of entrance examinations for national and local
public universities.

"The Guide to National and Local Public Universities" introduces the
characteristics and history of each university and includes an outline of its
second-stage entrance examination. It is compiled jointly by the National Uni-
versity Association, the Local Public University Association, and the NCUEE.

Setting and Reviewing the Joint First-Stage Achievement Test (JFSAT)

Committee for Setting Questions

The Expert Committee on Setting the Test consists of about 230 members
selected from professors and associate professors at national universities
throughout Japan. Each working group, which consists of twelve to fifteen mem-
bers, holds about ten three-day sessions a year to set several forms of ques-
tions. Each member's term is two years, with one-half of the members selected
each year.

Process of Setting Questions

Every spring each working group begins constructing new questions. After
a half year it completes a draft of the questions, which is reviewed by the
Expert Committee for the Review of Test Questions. Also, a joint meeting of
working groups in the same subject area is held to adjust the content of ques-
tions and levels of difficulty among different subjects. After a final proof-
reading, the test questions are printed.
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Table 1.3. Subjects of Joint First-stage Achievement Test (JFSAT), 1985

Subject area Subject Subject to be chosen

Japanese Language Japanese Language

Social Studies

Mathematics

Science

Modern Society, Ethics,

Political Science, and

Economics

Japadese History

World History

Geography

Math. I

Math. II

Two subjects must be chosen:

one from Modern Society,

Ethics, Political Science, or

Economics; and the other one

from Japanese History,

World History, or Geography.

All questions on Math. I must

be answered. One subject from

Engineering Math. Math. II, Engineering Math.,

Bookkeeping and Accounting and Bookkeeping and Accounting

must be chosen.

Science I

Physics

Chemistry

Biology

Geophysics-Astronomy

English

Foreign Languages German

French

Two subjects, Science I and

one from Physics, Chemistry,

Biology, or Geophysics-

Astronomy must be chosen.

One subject irom English, Ger-

man, or French must be chosen.

Owing to the revision of upper-secondary-school curriculum, the subjects

changed in 1985.

Principles for Setting Questions

The general principles for setting questions are as follows:

Questions should be set in accordance with the upper-secondary-school

course of study and textbooks.

18



In all subjects, uniformity in style and level of questions is desired.
The mean score for each subject should be more than 60 percent of the full

mark.

Research on the result of past examinations should be reviewed as a guide
for setting questions.

At every stage of question setting a thorough discussion among members is
essential.

The security of confidential materials and information is essential.

Tasks and Responsibilities of Committee Members

Eacn working group of the committee is responsible to write objective
questions. Multiple choice is used in almost all questions, but in mathematics
the short answer is used.

The group sets several forms which are expected to be as parallel as
possible. One of them is administered at the regular examination, and another
one, at the supplementary examination.

All members of the committee are responsible for the security of confiden-
tial materials and information.

The committee members' travel expenses and compensation for services are
paid by the center.

Review by the Expert Committee

The committee is divided into sub-groups according to each subject. After
reviewing the draft questions and correct answers (keys), each group suggests
improvements. Then the working group of the Expert Committee on Setting the
Test modifies the draft, taking the suggestkons into consideration.

Printing and Distribution

After the final proofreading, test questions are printed and stocked. They
are distributed to examination halls before the administration of examination.
Only answer sheets are collected at the center.

Scoring

All answer sheets are read by an optical mark reader system and scored by
computer. Correct answers (keys) and the weight of each item are decided before-
hand by the Expert Committee on Setting the Test.

Analysis of Test Scores

In each subject, all answer sheets are classified into five groups accord-
ing to their total score. The,response rate for each choice for each item is
calculated for each group.

The difficulty of each discrimination power is estimated from the diagram
which represents the response rates of all choices for each item. The correla-
tion coefficients of scores between different item groups and between subjects
are calculated and many other statistical analyses are carried out.
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Critical Review of Test Questions

After the administration of the JFSAT, a Sectional Meeting on Test Questions

is held in February and March. Teachers of upper-secondary schools hold dis-
cussions with representative members of the Expert Committee on Setting the Test.

They write a critical review ot test questions regarding content, difficulty,

and format. In addition, representative national associations of education in

each subject area are asked for their evaluation of the test questions.

Storing Information about Test Questions

All information about JFSAT results are stored. Also, as many as possible

of the questions which are administered at entrance examinations of national,

local public, and private universities are collected.

Table 1.4. Weighting JFSAT and Second-stage Examination

Number Univ. Univ. Univ. Univ. Univ. Univ.

of disclosing giving giving giving faculties giving

Univ. weight heavier equal heavier using different

weight weight weight different weights

to
JFSAT

to

second-

weighting to

subject

stage areas

exam

National 94 85 39 9 7 30 56

Local
Public 34 30 17 0 3 10 21

Private 1 1 0 0 1 0 1

Total 129 116 56 9 11 40 78

University Selection Procedure

Regular Selection Procedure

Each university determines successful candidates among its applicants.

National and local public universities comprehensively consider all materials:

the JFSAT scores, scores of their second-stage examinations, and credentials

from upper-secondary schools. No private universities, with one exception, use

the JFSAT score because they have not joined the system.

Among national and local public universities fifty-six give heavier weight

to the JFSAT score, while eleven give heavier weight to their own second-stage

examination results. Many universities use a differentially weighted sum of

scores of subject areas instead of an equally weighted sum of scores.

20

:



Most universities offer achievement examinations, but the examinations
are limited to a few subjects which are needed for the entrants to study at the
faculty or department to which they apply.

Applicants who failed the second-stage examinations can apply to a few
national or local public universities which admit a limited number by supple-
mentary selection. This is carried out on and after MaFch 21.

Table 1.5. Selection Methods of Universities

National Univ. Local Public Univ. Private Univ.

Univ. exempting
achievement examination 4 4

Univ. offering
achievement examination 90 30 1

Univ. offering
composition 60 19 1

Univ. interviewing
applicants 39 9 1

Univ. testing
practical skills 55 5

At the second-stage examination, diverse selection methods are used.

(As of 1985)

Special Selection Procedure

Some Rniversities admits applicant on the bases of recommendations from the
upper-secondary schools. Half of them require that applicants take the JFSAT,
and these scores are used for selection. The other half exempt them from the
JFSAT.

Universities which offer a special examination to Japanese students who
have completed a secondary-school course overseas exempt them from taking the
JFSAT. Adult students and foreign students are also exempt from taking the
JFSAT at universities which offer a special examination for them.
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Table 1.6. Students Exempt from Taking JFSAT, 1985

National Local Public Private

Univ. Univ. Univ.

Selection based on JFSAT required

recommendation

JFSAT exempted

Special selection for
Japanese students overseas

Special selection for adult
students

Supplementary selection

40

37

21

11

31

7

11

5

1

1

MID 40 MID

SM, *NI 4111,

1

Research Activity in the National Universities

In each national university, a research committee has been set up to study

the selection method and ways to improve it. In 1980 the Conference on the Ad-

mission Research of National Universities was organized. This organization con-

sists of the research committees of all national universities and the research

division of the center. It holds an annual meeting and publishes a research

bulletin every year. It also promotes joint research activities among member

institutions.

Research

Table 1.7. Structure of NCUEE Research Division

Section Prof. Guest Associate Assistant Main Theme

Prof. Prof.

Information 1) Improvement of information-

Processing
processing system used in

the university entrance
examination

1 1 1 2) Statistical analysis of
JFSAT questions.

3) Determination of optimal
weight of items.
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Table 1.7. Structure of NCUEE Research Division (Continued)

Section Prof. Guest Associate Assistant Main Theme

Prof. Prof.

4) Analysis of applicant's
choice of universities

5) Local differences in JFSAT
scores.

Follow-up 1) Interrelation of the scores

Study 1 1 1 of JFSAT and second-stage
examination.

2) Follow-up study on students'
activity and academic
record in the university.

Evaluation 1) Evaluation of JFSAT ques-
tions and second-stage
examination questions.

1 1 1 1 2) Analysis of test scores.
3) Validity and reliability of

objective test.
4) Distribution of scores and

scaling.
5) Method of writing questions

in Braille.

Examination 1) Improvement of examination

Method methods.

1 1 1 1 2) Test questions and upper-
secondary-school curriculum.

3) Comparison of Japanese
examination methods with
those of other countries.

Admission 1) Research on selection sys-

System 1 1 tem of university.
2) Comparative study on

selection system in Japan
and other countries.

3) Historical study on
admission systems.

Joint research

1) Multivariate analysis on
JFSAT scores.

2) Relationship between uni-
versity entrance exami-
nation and high school
and college education.
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Technical and Social Issues

Academic Achievement vs. Aptitude

In the modern educational system, institutes of higher education employ

mainly essay-type examinations of academic achievement for their selection of

entrants. Though oral examinations were used in some cases, the main selection

device was written examinations.
Scholastic aptitude tests were administered only from 1947 to 1954 and from

1963 to 1968. These tests were composed mainly of two sections: verbal and

mathematical. The scholastic aptitude test was not used as the main selection

device because the correlation of its scores to academic records at the univer-

sity level was lower than achievement examination scores. Also, achievement

examinations were a more reliable index of academic attainment in the upper-

secondary schools.

Essay Examination vs. Objective Test

In Japan as in other countries, the essay examination has a long tradition,

while the objective, machine-readable test was introduced after World War II.

In elementary and secondary schools objective tests have been frequently used

for classroom teaching as well as for selection, but many faculty members at

universities are still critical of them. Though the efficiency, objectivity,

reliability, and validity of the JFSAT have been proved by many studies, the

issue is still highly controversial in Japan.

Uniform Requirements vs. Requirement by Each University or Faculty

The JFSAT covers five subject Euless. In social studies one can choose one

subject from Japanese history, world h4s,ory, and geography. In mathematics one

can choose one subject from mathematic. II, engineering mathematics, and book-

keeping-accounting. In natural science one can choose one subject from physics,

chemistry, biology, and geophysics-astronomy. In foreign languages one can

choose one subject from English, German and French.

If the JFSAT is the minimum requirement for admission to national and local

public universities, the requirement should be uniform. But if diversity of

selection is more important, different requirements by each university or faculty

should be allowed. This is a hotly debated issue today.

Difference of Mean Scores Between Subjects
in the Same Subject Area

The JFSAT is not a standardized test in its strict meaning. It is unable

to try out a sample test before the test is administered because the security

of the JFSAT is most important. All questions are disclosed just after they

are administered. It is unable to equate scales between different subjects.

Also raw scores rather than standardized scores are used. In these circum-

stances it is unavoidable that mean scores differ between subjects in the same

subject area.
Some studies done by the research division of the center show that the dif-

ference of mean scores between subjects reflects the difference in scholastic

ability of applicant groups who have chosen the subject rather than the differ-

ence of the level of difficulty of the questions.
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Multiple Opportunities for Taking the Examination

Before 1973 national universities formed two groups. The universities in
one group administered their entrance examinations on and after March 3, and
universities in the other group, on and after March 23. Thus, applicants were
able take the examinations for two national universities. Since 1979 all na-
tional and almost all local public universities administer their second-stage
examination on the same days. In this new system applicants can take the exami-
nation for only one university a year. The pros and cons of the,old and new
systems are being discusscd now in the National University Association.

Applicants' Choice of University

After taking the JFSAT, many applicants send their estimated scores to some
private guidance institutions. These institutions make forecasting tables of
success for each university and faculty. Guidance teachers at upper-secondary
schools use these tables for advising applicants on their choice of university
and college.

Guidance teachers and applicants depend so heavily on the forecasting
tables that they scarcely consider the applicants' own ability and aptitude
other than academic achievement. Faculty members in the university complain
that their entrants are much too'homogeneous in terms of the JFSAT scores.
However, research results do not support their complaint.

The JFSAT system is also criticized because the ranking of universities and
faculties became more explicit after 1979 when the JFSAT was introduced. Uni-
form requirements, the single opportunity of taking the examination, and ranking
universities are interrelated issues which are very difficult to solve.
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2

EXAMINATIONS FOR UNIVERSITY SELECTION IN ENGLAND

John Lewis Reddaway

Historical Origin and Functions

The examinations which are the mainstay of university selection in England

have their origins in the development of university-regulated examinations for

schools in the late 1850s. Examinations and inspections for schools were

developed by the niversities of Oxford, Cambridge, London, and Durham in

response to requests from the schools for them to provide these services and

not as a result of government policy. However, the establishment of the School

Certificate examination in 1917 by the government brought into being a nationally

recognized academic school examination, albeit a pluralistic system of equivalent

examinations offered by the different universities. The School Certificate

examination was a "group" examination requiring success in one subject from

each of five groups, namely English, languages, science and mathematics, music,

and manual subjects. The examination was designed primarily as a test of

achievement at age fifteen to sixteen, but the achievement of credits in all

subjects led to exemption from the Matriculation Certificate examinations, sig-

nifying that the holder was qualified to enter university. This was extended

in 1922 by the introduction of the Higher School Certificate, a more specialized

examination based on two years of work in the school sixth form for seventeen-

to-eighteen-year-old pupils. Eventually the Higher Certificate came to be the

more significant with regard to university selection. Increasingly it was

argued that the group examination had unfortunate byproducts. Not all pupils

sought entry to univerdity or were suited to work across the full range of sub-

jects, but all were forced into the samc curricular mold by the inflexibility

of the examinations. In 1951 the General Certificate of Education (GCE) was

introduced at two levels: ordinary level served the sixteen-plus age group,

while advanced level replaced the Higher School Certificate as an examination,

designed for those two years older. These were single-subject examinations,

and candidates could present themselves in as many subjects as they or their

teachers saw fit. As independent bodies the universities then met and agreed

to define matriculation requirements in terms of the GCE. Generally they asked

for passes in five or six academic subjects, at least two of them at the advanced

level, as a minimum requirement. Faculties often imposed additional requirements

for passes in specified subjects. As demand for university places began to

outpace supply, a system of gradings to differentiate those above the pass mark

at the advanced level was introduced to facilitate the use of the examination

as a selection device.
Thus, from this point onward the GCE examinations performed various func-

tions, iacluding the three following:

(1) First and foremost they assessed pupils' success in the courses they

followed at school. As achievement tests they therefore measured
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ability moderated by, among other factors, effort and instruction.
It is against this criterion alone that the examiners would wish to
be judged. Other functions are subsidiary and flow from this.

(2) They came to function as a kind of qualifying examination, a minimum
general competency measure, through widespread adoption of the erst-
while matriculation concept by many professions and employers. Thus,
for many occupations it is necessary to pass in five subjects at the
GCE ordinary level prior to entry into employment. Other profonsions
use the old matriculation requirements of five subjects, two at
advanced level, as their requirement for recruits. Of course, meeting
such requirements does not guarantee a job. It merely qualifies one
to apply for one, thus acting as a preliminary hurdle before the real
process of selection begins. This has spared schools the necessity
of providing a great diversity of courses aimed at preparation for
entry into specific occupations and provides employers and others
with a ready, if crude,Iclassification bilities.

(3) They form part of the mechanism for competitive selection for higher
education (and employment too). Other factors may be equally impor-
tant, however, depending on circumstances. This will be discussed in
more detail later.

Developments since the introduction of the GCE in 1951 have not changed
this position. The most notable of these was the introduction of the Certifi-
cate of Secondary Education (CSE) in 1965 as a complementary examination to the
ordinary level of the GCE, designed for pupils in the 40th to the 75th percentile
range of ability, and thus below the GCE's target range. At the present time
the fusion of the GCE ordinary level and the CSE into a single system of examin-
ations for the sixteen-plus age group is being planned, but the advanced level,
the principal university selection device, will be unaffected.

Organization of the General Certificate of Education (GCE)

The GCE is provided by seven English GCE boards. These are independent
bodies, all but one being connected with universities. Each operates nationally,
schools being free to choose any examination from any board.

Many schools do exercise this option and approach different boards for
their examinations in various academic subjects. Thus, there is no regional
system. Rather, there is a pluralistic national one. National coordination is
provided through the Secondary Examinations Council, which appraises and approves
all A-level syllabuses and monitors the boards' work. The various boards
collaborate from time to time in exercises designed to look at the comparability
of their examinations and their grading standards so as to coordinate them
insofar as it is possible (Barden, Forrest, and Shoesmith, 1978).

A pluralistic system of this sort is desirable in the British context in
order to maximize the choice available to individual schools, so enhancing their
freedom to teach the curriculum which they feel best suits their pupils' needs.
In a small, densely vpulated country it functions effectively. In a less

densely populated state regionalization might be more attractive, especially
if schools have less choice of curriculum than is the case in England. While
our system may appear administratively untidy, it facilitates the close
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correspondence between the courses taught in the schools and examinations, which

is at the root of the validity of the latter and a much prized feature. In

addition, the diversity within the system leads to examinations which involve

relatively small numbers of candidates, and so enables senior examiners to

remain in close contact with the process of ma:king and standards fixing. At

the same Lime it promotes the continuity of expertise so essential to consis-

tency in a system which does not shrink from the problems inherent in making

human judgments.
My own board, the University of Cambridge Local Examinations Syndicate

(UCLES), will serve to illustrate the way in which GCE boards work, although it

is atypical in as much as it has a very substantial role as an international

examining body in addition to its domestic function as a GCE board.

The University of Cambridg6 Local Examinations Syndicate (UCLES)

UCLES employs 23 professional academic staff, 31 data-processing staff, and

172 administrative, clerical, and manual staff. In addition, 4,880 examiners

are employed on a part-time basis for creating syllabuses; setting, appraising,

and editing questions; marking scripts; and fixing standards. A formal descrip-

tion of the syndicate and its committees is provided in Appendix 1.

The data-processing department has an IBM 4341 computer and optical mark

reading facilities, and increasing use within the office is being made of IBM

personal computers. In addition, some staff, chiefly those involved in research

and development work, make use of the University of Cambridge Computer Service's

extensive central facilities for data-processing tasks which require software

and other services.
The GCE examinations are set twice each year, in the autumn and summer.

The latter is the main examination. In summer 1984 UCLES examined 141,438

candidates from 1,593 schools and colleges at ordinary level or its equivalent.

Between them, these candidates took a total of 392,138 subject examinations.

At the advanced level 41,600 candidates from 880 centers took 66,134 subject

examinations.
These are almost entirely for British-based students, but the syndicate

has a substantial role as an international examining body. This is at present

hest smmarized by considering two types of o.xamination:

(1) It provides examinations of attainment in various academic subjects,

often tailored to the needs of particular countries, very like and

often equivalent to the GCE ordinary- and advanced-level examinations.

In 1983, 185,210 students from forty-two countries were candidates

and between them took 770,960 subject examinations. The main overseas

examinations are held in the autumn of each year.

(2) It sets examinations in English as a Foreign Language (EFL), which

are designed for non-native speakers and intended as achievement tests

for those who have been following a course of study in EFL. These

are pitched at three levels for those at different stages in learning:

the Preliminary Certificate, First Certificate, and the Certificate

of Proficiency. During the 1983-84 academic year 106,314 candidates

from seventy-one countries were examined. In addition, the Syndicate

collaborates with the British Council in providing the English Language

Testing Service as a means of assessing the language competence of
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non-native speakers wishing to pursue a course of study or training
in colleges and other institutions in English-speaking countries.

This involvement in overseas examining is, of course, atypical of other
British GCE examining boards. The syndicate is not, however, atypical in its
approach to examining. Its aim is to meet the curricula demands of the schools
rather than to impose its requirements upon them. The inevitability of backwash
effects from examination requirements on the courses schools teach is widely
recognized in Britain. If an externally set test exists and is recognized to be
an important qualification for pupils, it is natural that teachers will tailor
their efforts towards ensuring that their pupils do well in it. If they fail
to do so they will certainly be ciriticized by pupils and their parents and, in
all probability, by the local authority which controls the school. The danger
lies in the test assessing a limited set of objectives and tempting teachers to
restrict their teaching to those assessed, so constricting the curriculum. Our
aim is to set examinations closely linked to the courses schools wish to teach.
It is for this reason that we consider it important to provide a choice of
syllabuses, within boardslas well as between them, constructed to match different
views within the teaching profession on the way subjects should be taught.
Often, too, we find it necessary to provide internal choice options within an
examination to allow the teachers the flexibility to approach their subject in
the way they feel is best suited to their own pupils' needs.

Examination syllabuses are constructed and approved by committees involving
teachers' representatives and, at the advanced level, university interests too.
These bodies also criticize the questions which are set. They are consulted
before any developments in their subject area. The examiners who set, moderate,
and mark examinations are, in the main, practicing teachers who perform their
examining duties as an additional task.

Because it is our aim to make the examinations as valid an assessment of
the course of study as possible, our examinations cannot have a set pattern.
They may contain whatever tasks we consider necessary to match the curriculum.
It is normal to have several components in the examination in a given subject,
sometimes covering different subject content or objectives and frequently
deploying different assessment techniques. Essay papers, structured questions,
practical examinations, coursework, teacher assessments, projects, and multiple-
choice questions may all play a part if required.

UCLES GCE Advanced-Level Technology

A detailed description of the aims and syllabus of the course assessed by
the advanced level examination in technology is provided in the syllabus leaflet
issued to teachers, an extract of which is given as Appendix 2. Its emphasis
is upon the capacity'to apply technological expertise, and the assessment pattern

designed to reflect this. You will see from Appendix 2 that the examination
has four components. Pupils will have followed a course of study in a common
core of the subject and will also have studied two from a choice of four more
detailed modules, chosen by their schools to match local needs and available
expertise and equipment.

The pupils' work in the common core area is central to all that they do.
It is assessed explicitly by asking them to produce a folder of approximately
six thousaad words. In 1984 the topic upon which candidates were asked to work
was "the use of steel in the building industry." This required candidates to
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research the topic and display sound knowledge of it and its relationship to

broader issues of technology. The issues they should have considered include:

technology and its effect upon man and the environment, energy materials,

mechanisms, systems, design, historical developments, safety, financial aspects,

and any other relevant broad issues. This component carries 20 percent of the

total mark.
The candidates' detailed theoretical knowledge of their chosen specialist

modules is assessed expliritly in a three-hour written examination. Part of the

1984 paper is attached as Appendix 3. As you can see, in this particular paper

the examiners have chosen to adopt a loosely structured, open-ended question

format which gives fairly clear guidance as to what is expected from the candi-

dates, while allowing them considerable scope in formulating their answers.

This is essential to convey sufficient detail to make the tasks reflect applied

technology, as the course's ethos demands, and to allow for the variation in

response that is essential where chere can be no single correct solution to the

problem set. In other circumstances other assessment formats would be used as

appropriate. These tasks are complex ones, and to help ensure that candidates

can display their capacity to apply their technological knowledge, the decisio%

has been made in this instance to allow a choice of two questions from tour

within each section. While question choice is not always justifiable, it is

far from uncommon in British examinations. Here, for instance, it is argued

that the desire to discover how well students can apply the knowledge they have

is mo;e important than the need for blanket coverage of the course's content

during assessment. Thus, validity is enhanced at some potential cost to

reliability. This component carries 30 percent of the total mark.

The two remaining components are more overtly concerned with students'

capacity to apply their skills and knowledge. In a further three-hour written

examination testing design skills, candidates must provide a design solution to

one problem from a choice of problems. The 1984 paper is shown in Appendix 4.

In providing their solution students are expected to display sound knowledge of

the syllabus core and the modules that they have studied. They are to analyze

the problem and consider alternatives, one of which must be shown in detailed

drawings as their chosen solution. This part accounts for 20 percent of the

total mark.
Finally, during their course all candidates must undertake a major project

dealing with a problem chosen by the student. The report on the project, pre-

pared by the candidate, must include all design work, research, drawings, con-

structional notes, and evoluation. Students must construct their project. Nor-

mally a significant amouot of good, standard constructional work is expected to

be involved. The project topics must be approved by the syndicate early in the

course. This carries 30 percent of the mark.

The examination package is intended to provide due weight to the different

parts of the course, while encouraging teachers to require their pupils to learn

to apply technology to solve practical problems. The intention is to ask pupils

to do things with technology and not just to learn about it. If the examination

did not support their approach to the subject and instead concentrated on assessing

theoretical knowledge, which is easier to assess tidily and reliably with tightly

structured essay or multiple-choice questions, there would be great danger of

curricular drift which emphasized the acquisition of theoretical information at

the expense of this application.
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Marking the Examination

While this may not be the place jor a detailed account. of the UCLES system
for processing examinatirms, a brief description of what happens once the can-
didates have taken f;Ite written part of it& examinations may be of interest.

A c'f examiner is responRibie for each paper, and in addition to markinr,
some scripts, he .' checks the work of other senior examiners known as teamleaders rt, ,..urn, are responsible for their own marking and for oversight
of a t_r-v4 oi about five assistant examiners. After the examination the candi-zev' scripts are posted directly to the examiner who will mark them. The
chief examiner selects from his batch some to be photocopied and distributed toall examiners, who then mark these, using a draft mark scheme provided by the
chief examiner. These marked photocopies are then brought by all examiners to
a coordination meeting where problems are discussed, definitive marks agreed onfor the photocopied scripts, and amendments and amplifications to the mark
scheme finalized. The team leader (or the chief examiner in the case of team
leaders themselves, sends his to a senior team leader and discusses them with
him or her. These scripts are returned as quickly as possible, with comments,to the originating examiner. Further scripts can be requested if the team
leader is concerned. Otherwise examiners then mark a more substantial batch of
scripts and send these to their team leader who provides feedback as nt!cessary.
In problematic cases, or routinely in papers where the marking is particularly
subjective, this checking by team leaders can continue throughout the marking
process. Normally the team leaders' sampling of scripts marked later in the
process is relatively light, once they are confident that an assistant is mark-
ing consistently. Where examiners are consistently marking high or low they
may not be told to alter their beha' Jr; instead their marking will subsequently
be scaled to the chief examiner's specifications, with the agreement of the
team leaders. Statistical information is provided towards the end of the process
to guide such scaling decisions.

Standards fixing is based substantially upon the professional judgment of
the senior examiners who will be required, through the chief examiner, to suggest
cutoff points for the pass/fail line and the minimum mark for the award of the
highest grade. Where an examination and the nature of the entry to it has
changed little since the previous year, the percentages reaching the recommended
marks will be compared with the results of previous years as supplementary
information. Although examiners can and do insist that their judgments should
outweigh such normative guidelines where they feel that the general standard of
work has drifted over time. Other grade borderlines between these key points
are then determined statistically. The dependence on judgmental determination
of these key grading decisions is an essential element in the process, and upon
it rests the validity of our claim that the examinations are essentially cri-
terion referenced rather than norm referenced. Admittedly much is undefined
and much rests upon the experience of the senior examiners and the continuity
that this prGvides, but it enables the system to cope with the setting cf com-
plex tasks to the candidates and to react to the need to change the curriculum
as a subject develops, while still attempting to maintain constant standards.
Following the examination various statistical checks upon the operation of the
system are possible. For instance, subject-pairs analysis is used to compare
the grades awarded to candidates in different subjects (Forrest and Smith, 1972),
although we have learned that the intervention of motivational and other factors
should make us treat such information with caution (Newbould, 1982). We have
considered various alternative approaches but have not felt them to be appro-
priate, often because we do not believe that the assumptions which underpin the
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steistical methodology used elsewhere are met in our context. Thus, the use

of a common element in different examinations --in essence, the anchor-test

approach-- was investigated by Newbould and Massey (1979) and, perhaps regret-

tably, found wanting. Such devices, however, can be used to provide information

as part of the judgmental.process over time. Based as they are on the curriculum,

our examinations contain too much diversity to fit comfortably within statis-

tical models. We are loath to tailor our examinations to the statistical tools

available, believing this to be allowing the tail to wag the dog.

Following these grading decisions comes the awarding process, during which

senior examiners check the work of any doubtful examiners and also reexamine the

work of candidates: (1) who are close to key borderlines, (2) who have apparently

performed unevenly between papers, and (3) who have notified the syndicate of

special difficulties, such as illness or bereavement during the examination

period. The award is considered an essential element in our examining process

and contributes greatly to enhancing the examinations; it provides reliability

of grading beyond that obtained within the initial marking process. Even after

the results have been issued, the process of seeking to enhance the fairness of

the examination continues.
Candidates can request checks for clerical and

marking accuracy, and schools can ask for a report on the work of their pupils

by the chief examiner -- on payment of a fee. Errors are discovered and

corrected sometimes eyen at this late stage.

Contrast with Other Systems

As can be seen, the examinations used as the basis for university selection

in Britain differ
substantially from the sole use of objective tests. Our model

rejects the notion of the aptitude test, preferring to assess students' per-

formance thus far. We believe that the fact that this performance will neces-

sarily be affected by non-cognitive factors --such as personality, motivation,

and application to study-- is a virtue. Such factors will continue to influence

the students' performance within higher education, and we do not therefore seek

to discount their influence. We fear too the influence of the general achieve-

ment test assessing some core of material supposedly followed by all. Where

courses differ they are bound to overlap differently with any such core, leading

to differential relevance and bias (Newbould and Massey, 1979). Worse, they

risk perverting the curriculum by encouraging teachers to focus too closely

upon the core because of its role in selection. On similar grounds we deplore

any constraints upon the test form, such as a requirement for multiple-choice

items because of the ease with which they may be machine marked. We can see

no justification for making a test any more artificial than necessary. In these

respects we suspect that our practices are in accord with those examinations at

present employed in China.

One does of course pay penalties for exercising these preferences, but they

are not always as severe as some critics assert, and we are willing to pay the

price. Thus, while our types of examination do not easily lend themselves to

statistical manipulation for national performance
monitoring, we would be un-

happy to place much weight upon results from generalized achievement or aptitude

tests because of the criticisms of these already made. In a state with less

curricular diversity than Britain, it may moreover be more feasible to use

open-ended examinations as a means of looking at national performance levels.
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In any event, the notion of monitoring national standards may have littlerelevance when consilering examinations for university selection. In the masshigher-education context, variations in test scores may be of interest as indi-cators of the quality educational output, but if one is considering a moreselective university system, as in Britain, where fewer than 5 percent attenduniversity, they are far less relevant. Again, while our more varied tests areless easily reviewed for the purpose of improving them than are multiple-choicetests, analytic techniques for this purpose have been developed (Nuttall andWillmott, 1972).
In a similar vein we in Britain have not shared the concern felt in somecountries over problems of culture fairness in tests. The difference in per-spective between testing for aptitude and assessment of achievements may inpart explain this, as might differences between legal systems. We have alsohad the advantage of a reasonably homogeneous racial, cultural and geographicbackground. We have not sought to ensure that test items are so constructedthat different groups of students perform equally well on them and suspect thatto do so hides problems rather than solves them. It may be desirable for vari-ous reasons to be aware of inter-group differences. For instance, in Britainwe have paid considerable attention in recent years to differences in successlevels between the sexes in various circumstances, for instance in answering

different types of mathematics questions (Wood, 1976), often with a view totaking some remedial action. In some circumstances it might be desirable todiscriminate positively. Thus, sOme British universities might consider relax-ing the severity of their standard entry requirements for students whose pre-paration for GCE examinations they believe has been hampered, say, by attendanceat a central city school with few other high-achieving pupils and restrictedfacilities for advanced work. However, it is not self-evident that one ishelped in deciding how best to do this by editing tests to eliminate items
giving inter-group differences. To do so necessarily distances the test fromits role as an assessment of a given learning program by the introduction of
item selection criteria unrelated to content validity.

GCE and University Selection

What use, then, do British universities make of the GCE examination in
selecting their students? How does the selection process work? It must be
understood that the universities, although government-financed in the main, areindependent bodies. Students, wherever they may be resident, may apply for
entry to any university and will be considered on their merits. In fact, selec-
tion is almost universally in the hands of the teaching department within theuniversity for whose course the application is made. Because students usually
wish to apply to severs' universities in order to maximize their opportunity
for success, there is a coorOinating mechanism designed to handle mulLipie
applications called the Universities Central Council on Admissions (UCCA, 1984).
Within a university department it is common for one member of the staff to take

. on the brunt of the admissions work, although he or she may be helped by other
staff, especially when conducting interviews with prospective students.

The written applications will detail the examinations that prospective
students are due to take as well as the results of any they may already have
taken. The form also asks for other information. In particular it asks the
applicant to describe his or her wider interest and invites her or him to relate
significant achievements outside the scholastic world. It includes au
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assessment of the applicant by an authoritative figure who knows him or her

well. Normally this will be the applicant's head teacher, who will coordinate

the views of all those who teach him or her at school. Such references are

concerned not only with academic potential; they range over character, personal

attributes, effort, and willingness to contribute to school and community life.

On the basis of this, a department may decide to reject an application or it

may decide to invite the applicant to an interview to enable the university

staff to form its own impression of him or her. Decisions are made on the basis

of a well-rounded judgment, including all these factors in an attempt to decide

if a given applicant has both the ability and the character to succeed in the

course concerned. Frequently these set a target for the students in terms of

examinatIon results which they must achieve in order to gain entry.

Thus, achievement in the GCE is far from the only consideration in the

minds of university selectors. They must be sure that entrants are capable of

exploiting any talents they have. This is particularly important in higher

education systems which, as in Britain, are highly selective on entry and must

achieve relatively low.failure or drop-out rates. Some evidence points to con-

sistent relationships across
different areas of study between personality char-

acteristics and achievement; different types of personality may be most likely

to be successful in different fields (Entwistle and Percy, 1973). Well-

established links between motivation and study methods and success also exist.

(Entwistle and Entwistle, 1970).

It is thus only right that universities should be very concerned to assess

such factors, and that examination or test scores alone are insufficient to

guide decisions on university selection. We believe, however, that a system

like ours, in which motivational factors are an important element in examinations

used for selection purposes, can play a useful and important part in ensuring

that those who are selected are those best able to profit from the opportunity.



Appendix 1

TECHNOLOGY

THE SYNDICATE AND ITS COMMITTEES

The Local Examinations Syndicate
The Syndicate is a Committee of the University of Cambridge, an independent

charity designed to promote the came of education, It consists of the Vice-
Chancellor (or his deputy) as Chairman, the Treasurer (or his deputy) and eight
other resident members of the University, and is assisted in its work by two Coun-
cils, the Council for Home Examinations and the Council for Overseas Examina-
tions, The Syndicate retains the right of ultimate control.

The Council for Home Examinations
The Council is responsible to the Syndicate for the management and conduct of its

School examinations in Great Britain. It consists of a Chairman (the Chairman of
the Syndicate or a deputy appointed by him), four Syndics and not more than twenty
other persons. These include three Chief Education Officers, eleven teachers, and
representatives of other interests.

The Council for Overseas Examinations
The Council is responsible to the Syndicate and advises them on all matters con-

cerning School examinations overseas and the Examinations in English as a Foreign
Language. It undertakes the duties of the former International School Examinations
Council and assumes other responsibilities. The Council consists of a Chairman (the
Chairman of the Syndicate or a deputy appointed by him), six Syndics and not more
than twenty other persons. These include representatives of the Ministries of
Education, or of the High Commissions in the United Kingcldm, of countries in
which the examinations are held, as well as representatives of the British Council, of
examining boards overseas with which the Syndicate has close connections, and of
other bodies. Relations with, individual countries are maintained by visits of
members of the Syndicate and its Staff, and by visits of local representatives to
Cambridge. The Syndicate is also advised by Subject Panels or Area Committees in
many parts of the world.

The overseas School examinations include, in addition to those detailed in these
Regulations, special examinations conducted at the request of, and in co-operation
with, Ministries of Education or other authorities in various countries.

Subject Committees
There are twenty Subject Committees whose members include, in addition to

members of the Syndicate and the Council for Home Examinations, a number of
persons appointed by the Council as representatives of the examiners, and of school
and University teachers of the subjects concerned. About two-thirds of the members
are school teachers. The committees advise the Syndicate and the Council on all
matters concerning the subjects under their control. They are responsible for
drawing up and revising syllabuses, receiving criticisms and sugp,..3tions, and issuing
instructions to the examiners.
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Appendix 2

TECHNOLOGY
9354

GCE ADVANCED LEVEL

Available only in Great Britain and for June examinations

INTRODUCTION

This syllabus has been constructed as a development of the corresponding 0 level
syllabus although a study of this latter is not an essential prerequisite. The syllabus

has been so designed to offer students opportunities both for a broad involvement in
technology and also to concentrate on detailed areas. The acquisition of a good level

of mathematical, scientific, practical and communication skills is necessary in order

to achieve the depth of understanding required. The course has been designed for

use as a qualification both vocational and for higher education and to give an
understanding of the potential and limitations of technology. Considerable em-

phasis will be placed on the application of scientific principles and technological

concepts to solve realistic problems. Whilst there is, therefore, an emphasis on
technological capability, the general educational value of technological awareness,

analysis, synthesis and evaluation should not be overlooked.

Course Structure

Design is an all pervasive influence throughout every aspect of the course and it is

intended that study should be technologically, rather than scientifically, oriented.

Candidates are required to study a common core to give them general insight into

technology and its effect upon Or lives and, in addition, two out of four modules to

be treated in depth. The four modules out of which two are chosen for detailed study

are described below. Desigr is given emphasis in the course because it both unifies

the common core and the modules and also provides an opportunity for the

application of knowledge in the solving of problems.

Module I Structures
Module II Automation
Module III Electronics (Instrumentation)
Module Materials Processing

Additional information about the modules and the design component of the

course appear later but it should be stressed that, although there is some natural

affinity between Modules I and IV and likewise between Modules II and III, it is

thought inappropriate to specify any particular coupling of modules. It is hoped that

the free choice of modules will provide flexibility in meeting the needs and interests

of schools and students.

A proportion of the final marks will be awarded for a project and time must be

allowed for this aspect of the course.

Examination Structu,

Paper 1 (3 hours) Modules, carrying 30% of the total marks

A number of questions will be set demanding a detailed knowledge of the
modules. Candidates will be expected to answer four questions, two from each of

the modules chosen for study.
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Paper 2 (3 hours) Design, carrying 20% of the total marks
Several questions will be set and candidates will answer one. Good answers will
display a sound knowledge of the modules, the ability to analyse a problem,
consider and present alternative solutions in graphical form and present a final
solution in detailed drawings.

Paper 3 Common Core Study folder, carrying 20% fif the total marks
Candidates will submit, to the Syndicate, a personal study which should display
an understanding of the broad issues surrounding modern technology.

N.B. The topic for the 1984 examination is The use of steel in the building industry.

Paper 4 Project, carrying 30% of the total marks
A major project will be undertaken dealing with a problem chosen by the
candidate.

Aims of the course

The aims listed below are not intended to be exhaustive nor are they given in any
particular order of priority. They are given in the hope that they will stimulate a
sympathetic response to, and give some guidance in, the interpretation of the nature
of the course.

1. To give an understanding of the design process, its inherent decision making
and its application in the solving of technological problems, culminating in
self-critical evaluation of the solution against the original specification.

2. To challenge those sixth form students who have the aptitude and ability to
become engineers with a course combining academic rigour and technological
creativity.

3. To give an opportunity For sixth form students to obtain a technological
dimension to their education that will assist them in becoming informed
decision makers in a technological age.

4. To exploit inherent creative and inventive talents, by providing a stimulating
course that will produce a high degree of technological capability.

5. To provide a course upon which faculties in higher and further education can
build.

6. To give sixth form students a body of knowledge and the confidence that will
enable them to overcome technological problems by means of workable and
workmanlike solutions.

7. To give sixth form students the comprehension and communication skills, both
oral and graphical, that will enable them to discuss technological issues with
informed and less informed members of the public.

8. To give form students an awareness of. the resources and restraints of
technology.

9. To give sixth form students an understanding that technology is concerned with
working with people and for people.

10. To illuminate the importance of, and provide opportunities for, the application
of mathematical and scientific principles.
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SYLLABUS DETAILS
A. Modules

Four modules are presented from which candidates (or centres) must choose and

study two. The four modules available are 1, Structures; II, Automation; Ill,
Electronics (Instrumentation); IV, Materials Processing. No restriction is placed on

choice.

The modules are important both as a detailed study and as a source of inspiration

and information upon which projects may be based. Important theoretical concepts

are introduced but it is intended that they should be taught with strong emphasis

upon their application in practical situations.

The detailed knowledge gained whilst studying these modules should provide a
sound foundation both for later work and in assisting design decision making.
Because this interaction is important, it is expected that a good knowledge of the

modules will be displayed, where appropriate, in Paper 2, Paper 3 and also in the

project.

B. Design

Design is the topic which is likely to appear in almost every aspect of the course

and the assessment procedure. It is intended that students should be encouraged to

consider design in the broad sense (the way in which designers have influenced our

world) and in the detailed sense (making decisions in a particular design situation). It
is recommended that students be taught design methods and processes and be made

aware of their stages, feedback paths and limitations. There are many flow-charts

that might illustrate the process btu three possible illustrations are given later.
Candidates will be expected to demonstrate a sound knowledge of their chosen
modules when presenting design solutions and decisions.

C. Common Core

The core is intended to serve as an introduction to the course by developing a

broad understanding of the technological world in which we live. In particular,
candidates will be expected to have achieved a good standard of numeracy and

literacy, a sound knowledge of workshop skills and a good knowledge of graphic
communication: candidates should also be able to develop and run simple programs

in BASIC. Candidates are required to make a detailed study of a topic set by the

Syndicate.

Personal study folders dealing with this topic will be compiled by each candidate

and sent to the Syndicate for assessment in the year of the examination. The folders

should display evidence of good personal research and a sound knowledge of the

topic, especially with regard to the broader issues of technology and how they relate

to the topic. Issues considered by candidates should include: Technology and its

effects upon man and the environment, Energy, Materials, Mechanisms, Systems,

Design, Historical developments, Safety, Financial aspects and any other broad

issues which may be relevant to the set topic.

The topic for the 1984 examination is The use of steel in the building industry.

D. Project

A project will be carried out, the choice of topic being made by the candidate. The

report on the project, prepared by the candidate, must include all design work,

research, drawings, constructional notes and evaluation: this material will be

assessed as part of the project.
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It is expected that the chosen project will normally involve a significant amount of

constructional work and that a good standard of constructional skills will be

displayed, Investigational projects with relatively little constructional work may be

presented but, in such cases, a written report of very high standard will be expected.

Early notification of the chosen topic should be submitted but acceptance of the

project may be assumed unless otherwise notified by the Syndicate.

Details of the modules

Each module contains references to basic laws and/or formulae. They are given as

specific areas of knowledte that need to be understood to enable the candidates to

apply scientific concepts in technological situations. Emphasis should be placed

upon application of knowledge as illustrated by examples of real life technological

problems.

Throughout each module, the phrases describing the objectives of the course

should be read as a continuation of "Candidates should be able to . . ."

Topic

I. MATERIALS

Common

Appropriate use of
materials

Properties of materials

2. FORCE

Newton's laws
Internal and external
forces

3. STRESS STRAIN

The Young modulus,
modulus of rigidity

1STRUCTURES

Objectives

State the merits and limitations of various materials

and composite materials commonly used in the design

of structures, e.g. wood, metal, concrete, reinforced

concrete. stone, brick, plastics, laminates and

honeycombs.

Describe factors involved in the choice of appropriate
materials for specific purposes, e.g. economic, environ-

mental, strength/weight ratio, corrosion resistance,

thermal conductivity.

Explain what is meant by the terms hardness, tough-

ness, brittleness, ductility, elasticity, ultimate tensile

strength and compressive strength.
Describe the effects of temperature change on the
properties of materials, e.g. creep, strength, ductility.

Explain
(i) Newton's First 1.2w and Third Law ,

(ii) the principles of internal and external forces in a

member under load.
(iii) the meaning of terms tension, compression.

bending, shear and torsion.

Explain the following concepts and use them in the

solution of problems related to structural design: direct

stress and strain, shear stress and strain, Poisson's
ratio, the Young modulus, modulus of rigidity,

Hooke's law.
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Stresvstrain graphs

Factor of safety

Draw diagrams showing typical stress, strain graphs for
mild steel and duralumin and make design decisions
based on the information contained in these graphs.

Explain what is meant by 'factor of safety' and appre-
ciate its importance in structural design.

4. SHEAR FORCE AND BENDING MOMENT

Shear force and
bemAiornoment
diagrams

Draw shear force and bending moment diagrams for
cantilevers and simply supported beams with concen-
trated loads and uniformly distributed loads.
Derive equations for the shear force and bending
moment at any section on a beam or cantilever.
Select suitable sizes of timber or metal for particular
loads, or discriminate between alternative design
solutions for the same loading specification.

5. CENTROIDS AND SECOND MOMENT OF AREA

6. BEAMS AND BENDING

Neutral axis, moment of
resistance

Stress variation,
maximum stress

Standard bending
formula

Maximum deflections of
beams and cantilevers

7. GRAPHICAL STATICS

Frameworks

Bow's notation

Method of sections

Space frames

Determine the position of the centroid or area of simple
sections based on rectangles.
Explain the term second moment of area and perform
calculations to determine the second moment of area
of common sections, such as rectangular, hollow
rectangular, circular, channel, T and I sections.

For a beam of uniform cross-section which is subjected
to bending stresses:

(i) explain the concepts neutral axis and moment of
resistance,

(ii) sketch the stress variation across the beam and
recognise the position of maximum stress,

(iii) apply the standard bending formula Wa1E
I y R

in the solution of problems involving the design
of beams and cantilevers,

(iv) given the standard formulae for calculating the
maximum deflection of beams and cantilevers,
apply them to design situations.

Apply the principles/FH 0,1Fy ir 0 and 2M 0 in
the resolution and composition of forces.
Use graphical and analytical methods to determine
forces in frameworks consisting of many members and
carrying loads at two or more nodal points.

Recognise the limitations of model techniques such as
Bow's notation and compensate for these in design
situations.

Use the method of sections to determine the forces in
particular members of a framework.

Use graphical methocls to determine the forces in a
simple space frame carrying a single vertical load.
Select suitkble sizes of timber or metal to withstand the
forces calculated to be present in any member.
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8. TYPES OF STRUCTURE

9. JOINTS IN STRUCTURES

Methods of joining

Stress distribution

Force transfer

10. FAILURE OF STRUCTURES

Potential modes of
failure

I 1. STRUCTURAL DESIGN

Design evaluation

12. TESTING OF STRUCTURES

Strain gauges

Sketch and describe common structural components
including frameworks, boxes, beams, columns, arches,
girders and bearings, Oil common structures including
bridges, cranes, furniture, buildings and dams.

Explain how structural members are joinedby bolt-
ing, welding, riveting and the use of adhesives.
Compare and contrast the effectiveness of different
types of joints for a given set of conditions.

Describe the nature of stress distribution in common
joints.

Design a joint that will allow a force to be effectively
transferred from one member to one or more other
members. Select and use simple methods of reinforcing
in design situations. e.g. gussets, ribs, braces and
laminating.

Demonstrate an awareness of potential modes of
structural failure, e.g. points of high stress concentra-
tion, distortion due to buckling or twisting, laternal
instability due to inadeqaute bracing between members.
Explain the meaning of the terms brittle fracture.
ductile fracture, fatigue, buckling, concrete hinging.

Appreciate the various requirements of a structure with
particular reference to its stability and rigidity under
adverse conditions such as flood loading, wind loading
and temperature variations.
Analyse a simple structure and by intuitive judgement
identifying (i) redundant members and (ii) forces and
stresses in the members.
Design and build a simple structure to satisfy the
requirements of a design brief. Carry out tests on the
structure and present a critical appraisal of its per-
formance under test conditions.

Suggest modifications to the design to improve its
performance.

Describe the general principles of the me 'aods used to
carry out non-destructive and destrl.ctive tests on scale
models, inservice structures and spt...e. Ins.

Describe the principles of strain gauges and explain
how they may be used for (1) comparative testing of
components under stress and (ii) monitoring the per-
formance of a structure in service. Explain what is
meant by the terms gauge factor and dummy gauge.
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Phowelastic stress

Brittle lacquers

Tensile, compressive
hardness. impact tests

Topic

Describe the principles of photoelastic stress equipment

and explain how polarized light may be used to analyse

the stress concentration in simple models.

Describe the use of brittle lacquers to determine the
weakest section of a complex structure.

Describe the general principles of the method and
machine used to carry out tests on metals and non-
metallic materials including tensile, compressive,

hardness and impact tests.

Objectives

INTRODUCTION TO AUTOMATION

MechaMsation.
automation

Open loop feedback.
closed loop feedback

Hunting, damping. lag

Simple automatiou
arrangements

2. INDUSTR/AL PRODUCTION

Production

Division of labour

Labour intensive,
capital intensive.
work study

Industrial systems

De4cribe the historical development of automation.
Sketch and describe two historic machines or devices

which conta;n elements of automation or mechanisa-

tion. Sketch and describe mechanisation arrangements
at a local factory or farm.

Define the terms automation and mechanisation. List

the benefits and disadvantnes of automation and
mechanisation.

Explain these terms and describe the differences

between them.

Explain what is meant by these terms.

Sketch, describe and explain the action of simple
automation arrangements found in the home or school

such as thermostatically controlled ovens, water

cisterns, shower controllers or mashing machines.

Recognise definitions, of and distinguish betmeen. true

and false statements concerning productivity, mass
prodyction, division of labour, production schedule,
flow process chart.

Explain and give examples of how increased task
specialisation can increase productivity. List the bene-

fits and disadvantages which result from the introduc-
tion of division of labour production.

Explain these terms.

Using the terms and concepts in this syllabus. describe

in detail the production arrangements at a factory
which has been studied.

Automation or mechanised Sketch and describe industrial production arrangements

production which have been mechanised or automated.
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Appendix 3

ADYIS
9354/1
TECHNOLOGY UNIVERSITY OF CAMBRIDGE

Friday
8 JUNE 1984 LOCAL EXAMINATIONS SYNDICATE

3 houn
Afternoon General Certificate of Education

TECHNOLOGY

ADVANCED LEVEL

PAPER I

(Three hours)

ADVS

Attempt four questions, two from each of your two selected modules:

StructuresQuestions 1 to 4;

AutomationQuestions 5 to 8;

ElectronicsQuestions 9 to 12;

Materials processingQuestions 13 to 16.

9354/1

Answer each question on a separate sheet of paper.

A guide to the intended marks for questions or part questions is given in brackets. I I

Your pair of answers for a module should be tied separately from your answers for your
other chosen module.

Graph paper is available.

This Question Paper consists of 18 printed pages and 2 blank pages.
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1 A fairground ride, the whole of which rotates around a central pivot, consists of a
number of booms each positioned radially about the central pivot and supporting a gondola.
Each boom and hydraulically operated ram is pin jointed.

Figure 1 shows that, with the ride in motion and the boom horizontal, the load of the
gondola is found to be 10 KN acting at 30° to the vertical.

3m 4m

BOOM

GONDOLA

HYDRAULIC RAM

1m

CENTRE LINE
OF ROTATION

Figure 1

30

10 kN

Disregarding any forces originating from the mass of the boom:-

(a) Explain why the load of the gondola does not act vertically downwards, whilst

the ride is in motion. [2]

(b) State the nature, direction and magnitude of the reactions at the pivot point 'A'
and the piston rod attached at B. [18]

(c) State the position and ;magnitude of the maximum bending force acting on the
boom, whilst the ride is operating in the position shown in figure 1. [3]

(d) If the piston diameter of the ram is 60 mm state the pressure of the hydraulic
fluid required to support the boom in the position shown in figure 1. [4]

(e) At what angle would the boom be supported, such that the gondola load, of
10 KN acting at 30° to the vertical, exerted a maximum bending force on the
boom. State the magnitude of the bending moment. [3]
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2 The framework shown in figure 2 is one of a series set at 2 metre intervals along the
external walls of a factory. Each framework is subject to roof and wind loads as shown and
also supports two steel conveyor rails suspended below it. Outline details of the conveyor
rail are given showing maximum loading, which occurs when the conveyor load of 1 kN
passes directly under each framework.

In your answers to the following questions you may;

(i) assume all joints to be pin jointed;

(ii) assume the conveyor rail to be simply supported;

(iii) disregard any forces originating from the mass of the framework and conveyor
mechanisms.

(a) Find the nature, direction and magnitude of the reactions occuring in the
supporting walls. (181

(b) The existing wheels of the conveyor are designed to ride on a rail 10 mm wide.
If the deflection of the rail, between supports is not ta exceed 10 mm, what is
the minimum depth of rail, required to support a load of 1 kN?

WL3
Maximum deflection x = 48E1.

W = Load.

L = Length of beam between supports.

E = Modulus of Elasticity [E for Steel = 200 GN/m2 ]

1= Second moment of Area. [6]

(c) What alterations would you make to the cross-section of a new rail if you were
required to improve its design and effective load carrying capacity? Sketch your
suggested cross section. and show the relative riding position of the conveyor
wheels. Give reasons for your design. [6]
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3 , Figure 3 shows a cross-section of the supporting beam of an overhead crane in use in a
small engineering factory. The beam, which has a hollow section of uniform thickness, is
4m long and is simply supported at both ends. Allowing 90 N for the weight of the hoist
and ignoring the weight of the beam;

(a) (i) calculate, using a suitable safety factor, the maximum allowable load the
hoist can be allowed to lift; [13]

(ii) explain your reasons for the safety factor used; (7]
(b) produce design sketches for suitable end fixings to the hollow section beams,

which will allow the crane to move, from one end of the factory to the other,
on rails fixed to the side walls. [10]

[Yield Stress for Steel = 400 MN/rn2 ]

1

Figure 3
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4 After felling, coniferous forest trees are de-barked by a device, illustrated in figure 4,

which incorporates a rotating disc and a mechanism which rotates each tree trunk as it is

fed past the disc. The tree trunks are held against the rotating disc by spring loaded rollers

whilst tungsten carbide tipped teeth, mounted in an offset position on the peripheral edge

of the disc, cut or rub the bark off the surface of the trunk. The tnmk is rotated whilst

being fed past the disc, to ensure that bark is removed from its complete circumference. All

protruding branch stumps are sheared off 'flush' whilst passing through the machine.

Experience has shown that discs are failing regularly in two ways:-

(i) The tungsten carbide tipped teeth are 'twisting' and being detached from their

mounts.

(ii) Radially orientated cracks develop on the disc.

You are required to;

(a) state where the radial cracks are likely to originate; (3

(b) suggest reasons for the above failures; [3]

(c) provide sketches and explanations of any design modifications to the disc, and

method of feeding the tree trunks if appropriate, which may alleviate the

problems described; [II]

(d) describe testing methods that are available to indicate whether your proposed
design modifications have been benefical. Recommend one method you think is

appropriate for this situation. [13]
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Attempt one question.

Your answer should contain the following elements..

AMS
9354/2

(a) a specification of the proposed solution, i.e. a list of criteria that the design must

satisfy;

(b) brief prescriptions and evaluations of alternative solutions, together with reasons

for the selection of the developed solution;

lc) relevant explanations and calculations which influenced your decisions:

(d) a developed solution. ,including details of systems of operation, and of components,

materials and fixings;

(e) relevant working drawings in any of the following forms sketches, pictorial isometric

diagrams, orthographic projection diagrams. circuit diagrams, block diagrams, flow

diagrams and graphs.

This Question Paper consists of 2 printed pages.
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1 It is now required for drivers and front seat passengers in most vehicles to wear seat
belts.
Design a system and associated hardware that will sense the presence of the person

and automatically advance the belt to a position above the shoulder, from where it can
be easily gripped and pulled forward.

Include in your design an arrangement that will prevent the engine being started until
all front scat occupants are correctly "belted in". If this condition is not met then a warning
light must come on on the dash-board.

Your solution must operate automatically upon the first stage turn of the ignition
key but must also provide an over-ride facility in the event of an emergency or medical
exemption.

2 As part of a manufacturing process a blind hole 100 mm deep and 12 mm in diameter
is to be drilled in a brass block 160 mm thick. Design an arrangement to be attached to
a suitable vertically mounted drill to enable this process to be carried out automatically
and efficiently.

Include in your answer details of your control circuit and feedback arrangements.
Assume that the component is manually clamped and released.

3 Painters face many difficulties of access when repainting upstairs window frames.
Design a modular platfomi, for use with sash windows, that can be quickly and

easily assembled by one person from inside,the house.
The platform must be large enough to accomodate one painter and allow safe

working access to the full width of the window. Access to the platform is to be from the
bottom half of the window.

It must also be possible to create a platform link to two or more separate units where
different windows are on the same level.

Assume a minimum window opening width of 0.8 metre and a maximum pitch spacing
of 1.6 metres.

4 A small village in the Third World has no piped water supply. The nearest water source
is a fast flowing stream about P. kilometres away, the other side of a 50 metre high ganite
ridge. There is no gas or electricity supply and no road by which petrol or other fuels
can be easily supplied.

Design a means by which the stream water can be continuously and automatically
supplied direct to the village.

Assume atmospheric pressure will support a column of water 10 metres high.

5 A large covered shopping complex has been constructed of steel columns and girders
with glazed infill, to allow maximum daylight penetration to the heated walkways.

Beneath the 14 metre high flat roof, cables for the lighting system. a public address
system and a water sprinkler system are housed in ducting.

Design a mobile. maintenance platform with a working area of 3 metres by 2 metres.
capable of reaching a maximum working height of 12 metres. The platform is to be
capabie of safe operation by two personnel with minimum disruption to the shoppers.
It is to be used for all cleaning, inspection and maintenance work to be carried out above
2 metres within the shopping centre.
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3

ADMISSION TO HIGHER EDUCATION IN THE UNITED STATES:
THE ROLE OF THE EDUCATIONAL TESTING SERVICE

Robert J. Solomon

Introduction

The People's Republic of China and the United States have long shared a
belief and a faith in education as the key to building a strong and lasting
society. The Chinese, however, have enjoyed a richer and far older educational
tradition. In fact, the examinations given to test the educational level
achieved by candidates for the Chinese civil service were in common use cen-
turies before there was a United States and have served as models for many
nations of the world.

Throughout their history, Americans have viewed education as the key to
social progress and individual advancement. At the same time, Americans have
always balanced their reverence for learning with a respect for the practical
needs of the nation and a very strong spirit of local control and autonomy. As
a result, the American system of higher education has evolved in a relatively
spontaneous way, free of any systematic central planning or close governmental
control.

This irregular pattern was shaped at first by the needs of a new nation,
the influence of European culture, and a rapidly changing social and economic
order. In the last century, as Americans pushed westward to settle new land,
they established colleges based Jn needs that were different from those of their
forebears. In 1862, during the administration of President Abraham Lincoln,
Congress passed legislation that allocated more than a million acres for the
establishment of tax-supported colleges specializing in courses in agriculture
and related fields. Later in the century, in cities such as New York, Chicago,
and Boston, large, privately supported universities became centers of scholar-
ship and research along the model of the great European universities.

Meanwhile, beginning in the first half of the nineteenth century, the pub-
lic attitude about education on all levels was slowly changing from one that
considered education beyond the most elementary skills important only for a
limited few to an attitude that considered education essential for all the citi-
zens of a growing nation. Eventually, a system of public elementary and secon-
dary schools, paid for and controlled not by the federal government but by each
state locality, became a reality. Today, about 75 percent of the young people
in the United States complete a secondary-school education.

An important development, which began early in this century and took shape
after the Second World War, was the movement to extend tax-supported public edu-
cation to include the first two years of college. This new idea, which evolved
into the junior, or community, college, has turned out to be enormously popular.
Community colleges now account for about half the total number of first-time
students enrolled in post-secondary education in the United States. However,
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the great majority of these students do not complete the requirements for the

baccalaureate degree. Today, about one in five persons in their twenties gradu-

ates from college, alLiough twice that number have been involved for a period

in some form of post-secondary education.

The Creation of the College Entrance Examination Board

and the Educational Testing Service

As a result of the extensive and heterogeneous growth of public education

in a rapidly changing nation, requirements for admission to American colleges

and universities in the nineteenth century had become exceedingly complex and

disparate. Unlike institutions of higher education in Europe, which were willing

to recognize standard examinations or documents of graduation from secondary

schools, colleges and universities in the United States each had unique entrance

requirements. For example, in 1895 Princeton University required no science

preparation, but Columbia University specified preparation in physics and

chemistry, and Yale University required botany. Moreover, each university

administered and graded its own entrance examinations in different ways.

By 1899 this situation had become so troublesome to the colleges and uni-

versities as well as to the secondary schools that representatives from both

levels of education formed a membership organization. The new organization,

called the College Entrance Examination Board, was responsible for developing

and maintaining uniform admissions examinations that tested curricula common to

all the member colleges and uniform methods of administering those examinations.

However, each member institution was free to use the results of the examinations

and to admit applicants according to its own standards.

The initial examination developed and administered by the College Board

were Achievement Tests composed of essay questions that tested knowledge of spe-

cific academic subjects such as chemistry or geometry. Later in the century,

however, there began to be a growing reaction among educators against the rigid

curricula then prevalent in the secondary schools. By the nineteen thirties,

perhaps heightened by the social upheaval of the Great Depression, this reaction

became a full-scale movement. Educators began stressing the importance of gen-

eral, non-specific intellectual abilities, such as problem solving and critical

thinking, that would not only be useful in doing college-level work but would

also better equip students to succeed as adults.

It was against this background that the College Board introduced the Scho-

lastic Aptitude Test (SAT) in 1926. Unlike the Achievement Tests, the SAT was

designed to measure how well students understand what they read, their ability

to reason with verbal and mathematical concepts, their vocabulary, and other

abilities that are considered important in college-level work. These abilities

are developed over a period of time in and out of school and are not necessarily

related to knowledge of specific subjects. The new examination was not an essay

test but a multiple-choice test, one in which the student selected for each

question, or item, an answer from among several possible choices. The answers

a student chose on such a test could be scored correct or incorrect and would

not depend on a subjective judgment by a reader of a subjective response by the

student. Moreover, scores on these tests were found to be more statistically

reliable and, for the growing number of students from diverse backgrounds who

took the tests, as valid as the essay tests. That is, scores on these multiple-

choice tests predicted the future academic success of students as well as or

better than the essay tests.
The College Board subsequently discovered that multiple-choice tests could

be scored by machine, resulting in a far more efficient processing system.
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About fifteen years later, after its success with the SAT, the College Board
changed the format of its Achievement Tests from essay to multiple choice.

Shortly after the Second World War, the widespread use of academic tests
in higher education had created such a problem of overlapping and duplication
that in 1947 three of the major public service organizations in the United States
--the College Board, the American Council on Education, and the Carnegie Founda-
tion for the Advancement of Teaching-- established the Educational Testing Ser-
vice (ETS) to assume responsibility for the testing programs of these three
founders. The objective was to create an organization that had the measurement
and research capabilities to set a standard for educational testing in the United
States and, at the same time, the ldgistical and administrative capabilities to
provide testing programs nationwide to serve the educational needs of the society,
particularly in the area of higher education. The founding and growth of ETS
was coincident with the enormous expansion of higher education in the United
States in the years after World War II.

The Current Scene

Today, eight decades after the establishment of the College Board an,"
almost four decades after the founding of ETS, higher education in the Uni'-ed
States has become more complex and diverse. Of the approximately f(.. million
students who enter secondary education each year in the United States, about
three million, or 75 percent, graduate, and of this group, slightly more than
50 percent go on to a two- or four-year college. Almost all college applicant,
are admitted somewhere, although not necessarily to the institution of the
choice. Of all those admitted to college, about half eventually receive
baccalaureate. About 25 percent of those with a baccalaureate degree eventu-
ally enroll in graduate school.

A Wide Diversity of Prurams and Institutions

About three thousand post-secondary institutions in the United States serve
a total population of about 237 million, of whom about 12 million are enrolled
in post-secondary education each year. They reflect the values, diversity, and
demands of the society itself. They include large public universities with
many undergraduate programs; professional schools of medicine, business and
law; graduate schools for scholarship and research in the arts and sciences;
small liberal arts eolleges; and graduate schools that specialize in curricula
to train prospective teachers, scientists, engineers, accountants, and many
other professions.

Nearly one thousand two-year colleges offer an enormous variety of curric-
ula, many with a vocational orientation. These include night schools for those
who cannot attend during the day and courses of general studies for those who
do not which to pursue degrees. Courses are also given through correspondence
and television, although the easy access to college facilities has tended to
limit the demand for these less traditional approaches.

No one definitive system of admissions guarantees entrance to, or restricts
students from, any one college or university in the United States. Rather, what

appears on the surface to be an anarchic system of curriculum requirements,
grade requirements, and test standards serves to create a distribution system
in which a college applicant is encouraged to follow one path and, often, is
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discouraged from following another. Within this system, admissions tests close
some doors but open others.

Virtually everyone planning to continue beyond secondary education in the
United States takes a test of some kind. In most instances, the test results
are used for making admissions decisions, but many colleges, such as those
community colleges that admit all applicants, use the results to place students
in appropriate courses according the their academic strengths and weaknesses.
The best known and the most prestigious of these tests are those of the College
Board, but there are other widely used tests, most notably those of the American
College Testing Program (ACT), which was established in 1959.
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The ACT tests are required mostly by large, publicly supported universities,
primarily those in the central southern regions of the United States.

Admissions policies and standards range from open admissions (admitting
all who apply) to highly selective admissions (admitting approximately one out
of every ten to fifteen applicants). Admissions policies ara set in a variety
of ways:

O Community (two-year) colleges usually follow a policy of open-door
admissions

O At the other extreme, a number of well-known private universities
and a few publicly supported ones adopt an institutional policy that
restricts admission to the best prepared students in the nation and
results in a highly selective admissions policy.

O A few states, such as California, set specific admissions policies
and then designate their community colleges, state colleges, and
state universities to serve different levels of students ( in terms
of academic preparation) according to those policies. In California,

the state university system is very selective, but the community
colleges admit all applicants.

The admissions staff of a college or university is usually composed of a
director or dean and a staff who review applications for admission, frequently
interview applicants, and visit secondary school students in their schools to
encourage then to apply and to inform them of application procedures. There

is usually one committee made up of faculty and administrators who develop
admissions policies and review their limplementation. Often, especially at the
highly selective colleges, members ic4, the faculty help to decide on applications

for admission.
The choice of a college is initially the student's. Whatever the admissions

policy of a particular institution, the student selects the college more often
than the college selects the student. Because of this self-selection factor, it
sometimes appears that the great majority of students go to the institutions of

the first choice. Actually, the student's advance knowledge of what standards
are required for admission to various institutious has a great deal of influence

on where they apply and, thelrefore, where they are eventually admitted. The

sources of this advan,- knowledge are the colleges themselves, organizations

such as the College Board and ETS, secondary school counselors, and, of course,
information and hearsay from friends, schoolmates, and family members.

In summary, the admissions process in the United States is more a system
of distribution than a system of selection. There are enough places in post-

secondary institutions for every applicant. Where or whether the student goes
depends on individual interests and preference, previous education, academic
ability as reflected in course grades and test scores, family background, and
ability to pay. In the United States, the ability to pay is not inconsequential.
Although public and private sources of financial support are available, and
although tuition at many publicly supported institutions is relatively low, the
annual tuition and fees at the most selective private universities amount to
more than half the annual income of a middle-class American family. This is

why higher education in the United States has such an extensive system of govern-
mental, private, and institutional student financial aid that includes scholar-

ships, grants-in-aid, work-study programs, and subsidized loans. In addition

to government funds which directly support public colleges and universities,
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47 percent of American students in higher education receive some form of direct
financial aid, and 68 percent of those enrolled in private colleges and univer-

sities receive such assistance.

The Admissirns Process

The admissions process begins with the student who, often with the advice
of parents, teachers, school counselors and/or friends, decides which colleges

to apply to. Many students apply to only one or two colleges. The typical

American student is likely to go to a college less than 50 miles from home.
Many, however, apply to several colleges or universities, some of them far away

from 'iome. They send their applications directly to each college and university.
The formal admissions process begins during the student's final year of

secondary school, usually in the autumn, a year before starting college. The

student requests an application form from each institution he or she is inter-
ested in attending and determines from the institution what its requirements
are for admission (including taking admissions tests such as those given by the

College Board or other testing agencies). Usually the applicant will be required

to submit the application to the college by January or February. The student

will have arranged to take the required tests before that time so that, along
with the completed application, the college will simultaneously receive the
test scores from ETS and a recOrd of the student's grades, teachers' apprais-
als, and other information from the school. The admissions office studies all

the information and arrives at a decision in the early spring. However, students

and their families who are most committed to a college education often begin
planning for college application years before the final year of secondary school.

Of all the information the colleges receive about their applicants, the
students' courses and grades in secondary school are given the greatest atten-
tion, particularly if the schools involved are known to the colleges. This is

because grades have been proven to be a very good predictor of a student's

academic performance in college. Clearly, a student's previous education has a

direct relationship to his future education.
Scores on admissions tests such as the College Board's SAT and Achievement

Tests and those of the American College Testing Program provide further evidence

of the student's academic ability. Generally test scores are almost as predic-

tive of a student's future academic success as the student's previous academic

record. The combination of previous grades and test scores is more predictive

than either one alone.
In addition to grades and test scores, admissions officers consider reports

of the student's non-academic activities, both in and out of school, evidence of

motivation to succeed in college, and recommendations of teachers and counselors.

For most students, however, none of these is as important as grades and test

scores.

How the College Board and ETS Serve the System

Since the founding of the College Board in 1899, the number of its member

institutions has grown from twelve schools and colleges to more than 2,500 pub-

lic and independent colleges, universities, secondary schools, and education

associations. The purpose of the Board remains basically the same: to provide

a forum and services through which the American educational community can facil-

itate the transition frrtr secondary to higher education.
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Today, through the 1,175 colleges and universities that are Board members
differ widely in their entrance requirements, nearly all of them require their
applicants to take the SAT. Two hundred colleges and universities that are
generally more selective than the rest also require achievelient tests. In addi-

tion to these admissions tests, which are taken by more than 1.5 million students
throughout the world each year, the College Board offers a number of other test-
ing programs and services, all designed to make the transition from secondary
school to college somewhat easier. The Preliminary Scholastic Aptitude Test,
for example, is a guidance instrument designed to give students in the eleventh
grade an indication of how they will perform the College Board entrance examina-
tions that they will take in the twelfth grade. Scores on this are used in
counseling students about post-secondary education, to help them decide whether
they will go college and to which institution they will apply. The Advanced
Placement Examinations are taken by students who are in advanced courses in
secondary school to earn credits toward graduation or advanced placement, or
both, in the colleges or universities they enter. In contrast to those programs,
which serve students who move in traditional ways from school to college, the
College Board offers the College-Level Examination Program for adults who have
not completed their college education, for students transterring from one college
to another, or for people who never went to college at all. Scores on these
examinations are used to earn credit at a university or advancement in one's
career.

An essential function of the College Board for many years has been to serve
as a forum for discussion and debate on matters of college admissions. The an-

nual meeting of the board's member institutions, the several regional conferences
held during the year, the collov4ums and workshops, and the Board's publications
all serve as a means of communic.cion among representatives of secondary schools
and institutions of higher education.

Unlike the College Board, which provides direction and coordination for
its member institutions, Educational Testing Service provides technical services
in the fields of measurement and research for all levels of education. These
include administering the testing programs of its founders as well as those of
many other organizations, developing tests, serving as a source of information
and instruction for schools, colleges, and individuals on testing and selection,
use, and interpretation of test scores, and conducting research in the fields

of education and measurement.
Both the College Board and ETS give substantial attention to improving the

understanding and use of tests and test scores. Standardized tests are instru-

ments derived from an extensive body of technical knowledge. Not all of these

who use tests have the opportunity to acquire that technical knowledge. Never-

theless, the limitations of tests, as well as the helpful information they can
provide, need to be well understood by those who make policies involving the
use of tests as well as those who receive and use test scores. In the United

States, this includes everyone from governmew officials and university pre-
sidents to admissions directors, school counselors, teachers, students, parents
and the general public. The College Board and ETS and the other organizations
for which ETS develops and administers tests, attempt to increase understanding
of tests and improve the use and interpretation of test scores through a vari-
ety of channels, including extensive publications, workshops, and conferences.
Each person who takes a test or receives a test score is given material that
explains the purpose of the test, the specific content, how the test is admin-
istered and scored, how to interpret the scores, and the limitations of the

scores. In addition, for those who are expert in tests and testing, technical

manuals and research reports are made available.
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The testing programs administered by ETS span all levels of education from

the primary grades through graduate school. In addition to the various testing

programs of the College Board, ETS admin5sters tests for admission to secondary

and graduate school as well as the National Teacher Examinations, which are

widely used for the certification and licensing of teachers. ETS also develops

and administers licensing and certification tests for more than fifty occupa-

tions and professions.
Like many private colleges and universities in the United States, ETS is a

nonprofit organization that belongs to no one person or group of persons. It

is chartered under laws that were especially created to foster non-governmental

actions for the public good. In the United Gtates, many hospitals and colleges

are nonprofit organizations, as are the Caruegie, Ford, Luce, and other

foundations.
Although it administers programs for the federal government, ETS is entirely

independent of its control. It is governed by many people in many ways. Its

policies are directed by a board of seventeen trustees who represent many areas

of education as well as other fields. The policies of the trustees are carried

out by eighteen officers who are employees of ETS. Numerous advisory committees,

made up of educators, testing and guidance leaders, and other experts in various

fields, work closely with ETS to help plan its activities.

The Educational Testing Service employs a staff of 2,200 including about

650 professionals, most of whom have advanced degrees in measurement, education,

computer science, or management. Its services are accessible to schools, col-

leges, and other educational institutions through eight Field Service Offices

throughout the continental United States and Puerto Rico as well as through its

headquarters, in Princeton, New Jersey.
About 90 percent of the,income of the organization is derived from fees

paid by test takers. In 1983-84, out of a total expense budget of $143 million,

ETS spent $119 million (or about 83 percent) on the development and conduct of

testing programs and $18 million (or about 13 percent) for r,=.search and

development.

Developing_ Tests

The ETS test development staff includes nearly one hundred highly trained

specialists in academic disciplines as well as psychometrics. These experts,

most of whom are former teachers, work with committees of scholars and teachers

from schools and colleges across the nation to identify the purposes that each

test is expected to serve, specify the content of such test, and determine the

kinds of abilities or levels of thinking to be tested. The members of the

committees represent a variety of institutions, regions, and points of view as

well as the breadth and depth of scholarship required. They not only help to

plan tests but also write and review the questions and review the final drafts.

Once a decision to develop a test has been made, test developers ask a

number of important questions, such as:

o Who will take the test and for what purpose?

O What can test takers be expected to know about the subject being tested?

How should test takers be able to use this knowledge?
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Figure 3.2. Educational Testing Service (ETS)
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O What kind of questions should be in this test and how many of each

kind?

O How long should the test be?

O How difficult should the test be?

The answers to these questions form the specifications, or blueprint, from

which the test items are written and the final editions, or forms, of the test

are made. Actually, the answers to most of these questions involve statistical

as well as subject-matter considerations.
Typically, the test committee that draws up specification for a test also

assumes the responsibility for writing the test items. For standardized tests

--those that are administered under the same, standard conditions at all loca-

tions where students go to take the tests-- ETS most frequently uses the multiple-

choice question format. Although this type of question, or item, can be pro-

cessed more efficiently than most kinds, it is also far more difficult to

construct than it might appear. The author of the multiple-choice item must

word the question and the answer choices in such a way that those who know what

is being asked can answer correctly and those who less knowing will, in

effect, be misled by their own igporance to choose an incorrect response. In

this way, students who have not learned the subject or have misconceptions about

it will be differentiated from those who are knowledgeable about the subject.

In a multiple-choice question the closer the incorrect choices are to the cor-

rect answer, the more difficult the question becomes.
Throughout the question-writing process, an ETS test development specialist

dbsists the committee by offering advice on the construction of the questions

and by reviewing the questions as a technical editor. As a final step, the com-

mittee selects from among all the questions it has written those it considers

to be of sufficiently high quality to include in its test.

The qu?stions are then tried out experimentally in what is call a "pretest"

administered to a sample of students similar to those for whom the test is being

devised so that developers can determine (1) the difficulty level of each question;

(2) whether individual questions are ambiguous or misleading; (3) whether ques-

tions should be revised or discarded; (4) whether incorrect alternative answers

should be replaced or revised.
The mathematics item shown below illustrates how this process works. This

question is similar to those included in tests of mathematical aptitude for

typical secondary school students. An important objective here is to measure

reasoning ability that the student can apply to new learning situations through-

out college. Therefore, there is,a need to avoid using familiar and specific

textbook material while at the same time keeping the content level of the ques-

tion within the context of those subjects the student has already mastered --in

this case, geometry and algebra. If this objective is met, then the focus of

the aptitude test is where it should be --namely, on ingenuity in solving novel

problems rather than on the recall of memorized procedures. The student is

given about twenty-five such problems to solve in thirty minutes.

This question involves "Ira .edures that the student is unlikely to have

encountered in school text1:-cs; the content knowledge is certainly not beyond

what is taught in earlier grades. The solution proceeds as follows:

The lengths of the three sides of the squares are 10, 4, and 9, reading

from left to right. Therefore, initially PQ is to be 21; the amount of reduction

of the side of the middle square must be 2. The middle square must consequently
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be reduced from an area of 16 to an area of 4; that is, it must be reduced by
12 square units.

Sample ETS Mathematics Item

100

16

81

In the figure above, three squares with areas of 100. 16. and
81lie side by side as shown By how much must the area of
the middle 5quaro be reduced in ardor that the total length
PQ of the resulting three squares be 2t?

(A) V7 (8) 2 (C) 4 (D) 8 (E) 12

Table 3.1. provides a statistical analysis of a random sample of three
hundred students from the total population who tried this question. The analysis
is typical of the procedures ETS follows with all test questions.

Table 3.1. Statistical Analysis of Test Takers

Students Classified by Total Test Score

Responses
Lowest
Fifth

Next
Lowest
Fifth

Middle
Fifth

Next
Highest
Fifth

Highest
Fifth

Omit 30 12 12 4 1

A 8 9 8 2 1

B 11 18 8 10 3

C 4 3 4 3 4

D 2 3 3 1 -

5 15 25 40 51

Total 60 60 60 60 60

Percentage of total group of 300 students answering correctly 45%
Correlation between success on this question and total score 66%

*Correct answer
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Of the fifty secondary-school students in this sample who omitted this

question, fifty-four were in the lowest three fifths of ability as measured by

their total performance on the test. The fifty who chose answer choice (b)

were students who started toward a correct solution but who stopped with the

length of the new side of the middle square. The eighteen selecting choice

(c) seem to have proceeded as far in their solution as finding the new area of

the middle square and, on the average, this was the most able of the groups

missing the question. Choices (a) and (d) result from taking wrong directions

in the solution of the problem and, as expected, these were selected by the

least able groups.
The question was of moderate difficulty for the students taking the test.

(In this regard, it is important to keep in mind that in order to optimize the

differentiation among students taking the test, the typical average difficulty

of the questions in such tests is between 50 and 60 percent correct.) Moreover,

the question itself differentiated between able and less able students. The

correlation between success on this question and total test performance was

0.66, which is relatively high. Typically, the correlation between individual

questions and total test score is about 35, although the correlation depends

very much on the homogeneity of the content among the questions and needs to be

interpreted in that light. Nevertheless, the correlation is important because

on it rests the reliability of the total test score.

Before and after each pretest, the assembled questions are given a sensi-

tivity review to ensure that they reflect the many cultures of American society

and that references to minorities and women are positive and appropriate. More-

over, each test is reviewed to ensure that any work, phase, or description that

could be regarded as biased, sexist, or racist is removed.

In the final phase of test development, test specialists analyze the data

from the pretest results and once more choose from among the questions those

that are most appropriate for the subject matter and for testing specific skills.

These questions are then assembled into a test following statistical specifica-

tions that will ensure that appropriate overall difficulty level and power of

the test to differentiate between able and less able students.

After the test is.assembled, it is reviewed by other specialists, committee

members, and sometimes by outside experts. No test can go to press until the

person responsible for it certifies that at least three different people have

independently agreed to the correct answers to every question.

After the test has been administered, but before final scoring takes place,

a preliminary statistical analysis of each question is carried out based on a

sample of several thousand answer sheets. If a problem is found in any of the

questions, corrective action is taken before all the answer sheets are scored

and the scores are reported. Finally, the scores on each form of a test are,

through a statistical process, put on the same common-score scale as previous

scores on that test. This means that a score on edition of the SAT taken

in one administration of the test, for example, will mean the same as the score

of a different edition of the SAT taken at a different administration. This

process of scaling and equating is essential to enable college admissions

officers to compare the test scores of different students.

How ETS Administers Tests

In 1983-84 ETS was involved in the administration of tests to about eight

million test takers in more than one hundred testing programs throughout the

United States and more than one hundred fifty other countries and regions.
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Such large-scale operations are possible only because procedures have been de-
veloped and refined over the years, and staff members have been trained in their
use. Establishing centers where students can take its tests and staffing those
centers is a major task, particularly for the larger testing programs such as
those for the College Board. Each year, more than ten thousand such centers
are established in the United States and other countries involving about thirty-
five thousand administrations. To accomplish this means coordinating tests ad-
ministration activities with more than fifty-five thousand supervisors, associ-
ate supervisors, and proctors who are responsible for administering the tests
at those centers. As many of you know, through the China International Examin-
ations Coordination Bureau of the Ministry of Education, seven test centers have
been established in the People's Republic of China for the administration of ETS
tests such as the Test of English as a Foreign Language (TOEFL), the Graduate
Record Examinations (GREO), and the Graduate Management Admission Test (GMAT).

Students are informed about ETS testing programs by means of a series of
publications. The College Board's Admissions Testing Program (ATP), for example,
publishes an annual Student Bulletin containing information about the tests, the
times, dates, and places where they will be given, and a form the students fill
out to register for the tests. Those students who register receive free booklets
to help them prepare for the tests.

Once their registration forms and fees reach ETS, test administration staff
assign the students to the test :enters the students have chosen or to one near-
by if those preferred are not available.

In 1982-83 more than 1.5 million SAT tests (in addition to the other tests
given by US) were taken at approximately 3,800 test centers, about 500 of which
were located in foreign countries and regions on six continents.

Within four to six weeks after a test administration, the test scores are
sent to the students and to the colleges and universities they designated on
their registration forms. The task of translating the response marks on the
answer sheets into interpretable sc(A.e reports is done by electronic scoring
machines and computers. To ensure accuracy in this scoring and reporting opera-
tion, ETS maintains a quality control system that rejects any answer sheets the
scoring machine is unable to "read." These answer sheets are then scored by
hand.

Electronic Support Services

The period of 1950 to 1970 was one of extraordinary increases in the num-
bers of people tested by the College Board. It was fortunate that those two
decades were also the years in which electronic technology came into its own.
Without high-speed data processing, the expansion of services to these much
larger student populations would have been inconceivable.

To meet its data processing needs, ETS maintains an entire division of more
than three hundred staff members and several computers--two large mainframe com-
puters (an IBM 3083 BX and a National Advanced System 8053) and several smaller
ones--which are housed in 17,000 square feet and are in operation twenty-four
hours a day. The electronic machines that score the sheets on which students
mark their answers to tests are special-purpose computers. By means of a light
source, they "read" the pencil marks that students have entered on their answer
sheets.
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Figure 3.3. Steps, In Developing a Test

1. Specify purpose and
content of test

1

2. Write and review
test questions

I

3 Select test questions
on the basis of
specifications

1

4. Pretest the questions
and analyze the results

5 Assemble questions into
a test on the basis of
specifications

6. Administer test

7. Analyze test results

1

A Commitment to Research

As the nation's largest independent, nonprofit testing organization, ETS

has, from its beginning, been conducting research not only in testing and other

forms of assessment but also in the ways they might be used to improve the

teaching-and-learning process.
Today, ETS conducts the most extensive and diversified program of basic

and applied measurement re3earch in the world. Research scientists at ETS are

studying how technology, such as computers, can be applied to improve testing

and instruction. As it has for many years, ETS is very much involved, too, in

discovering more about how children learn; in finding new and better ways of
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testing; and in conducting studies to determine whether its test are appropriate
measures for both sexes, and for the different races, ethnic groups, and handi-
capped students who take them.

An important part of this research effort has to do with the transition
off students from secondary to higher education. For example, one recent study,
conducted jointly with the College Board, investigated how factors other than
students' secondary school records and test scores affect success in college.
Research scientists identified the characteristics that are regularly associ-
ated with students who are successful in college and proposed ways in which
admissions officers can judge such characteYistics more effectively.

Although ETS is well known for its research on psychometric theory and
statistics, much of its research is also of direct service to educational insti-
tutions. For example, ETS administers for the College Board a free Validity
Study Service for colleges that wish to evaluate how well their admissions data
(test scores and secondary school record) help them predict the academic per-
formance of their students. Such information has proved helpful to admissions
officers in deciding how to use test scores along with other academic aspects
of the secondary school record to predict a student's chances of academic suc-
cess. For example, in recent years, when higher grades were easier to earn in
secondary schools in the United States, the validity research showed how these
grades were less useful (less predictive and the test scores more useful in many
admissions situations.

Two services introduced by the College Board in the 1970s were in the
Student Descriptive Questionnaire (SDQ) and the Summary Reporting Service. The
SDQ contains questions about students' backgrounds, academic records, extracur-
riculcr-activities, plans for future education, and other information. Summary
repo s to colleges and schools combine the information on students' test scores
wit he personal information about their backgrounds taken from SDQ. Thu- a, for
ex, ,e, colleges can find out how many of their enrolled students who scored
at ... certain level on the SAT come from certain regions of the United States or
hope to.go to graduate school, or would like to specialize in the study of
science or languages or mathematics during their college career.

On a national level, the SDQ data provide valuable information about trends
among the college-going population, changes in patterns of college preparation,
of career interests, aind any other aspects of the student population that is
important for policy making purposes.

Conclusion

Between two and three million students apply for admission to three thousand
American colleges and universities each year. This creates a difficult problem
for those who must make decisions about who will and will not be admitted.
This difficulty is compounded by the diversity of American secondary schools
and the quality of their educational programs. It is difficult for admissions
officers to predict, for example, how a student will perform who has an excellent
record but is from an unknown school. Admissions officers often find it equally
difficult to make decisions about a student with a mediocre record from a known
school with exceptionally high standards.

It is in this context that admissions tests such as those developed for
the College Board by ETS have played a major role. Unlike the academic stan-
dards, and methods of grading, scores from these tests, which are given under
standard conditions throughcut the nation each year, represent a common measure
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of ability that can be used to compare applicants from schools everywhere. A

student's school record is a very accurate predictor of how the student will

perform in college. With the addition of test scores, the school record is an

even more powerful and accurate means of prediction.

1 Because test scores are a useful and fair method of discovering, comparing,

and selecting students from a large population of applicants, their use has be-

come widespread throughout the United States. As stated earlier, literally

everyone who plans on higher education in the nation today takes some kind of

test. This has imposed a burden of responsibility on the Educational Testing

Service and the other organizations that develop and administer educational

tests. We are obligated not only to produce tests that are accurate, fair, and

1appropriate for their purposes, but also to be certain that the results of our

tests are properly interpreted and applied by the institutions that use them.

Despite the progress that has been made in improving and facilitating the

selection of students for higher education in America, difficulties remain. As

one former admissions officer wrote, "Sorting and guiding individuals in society

to maximize their potential and to fulfill society's needs is...much of the

business of the educational world." Measurements such as rank in class, high-

school grade averages, and test scores can help, but they cannot do the entire

job. Ultimately the decisions must he made and the responsibility for them must

be borne by conscientious human beings.
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4

PUBLIC EXAMINATIONS IN AUSTRALIA

John Philip Keeves

An Overview of Australian Secondary-School Examinations Systems

Most Australian states are currently making significant changes in their
conduct of public examinations at the terminal seconda,7y-school level. However,
the scene across Australia is relatively complex because each state system is
approaching its problems from a different perspective and with different tradi-
tions. In order to understand the problems and the widespread debate, it is
necessary to recognize that in Australia education is primarily the responsi-
bility of the seven state governments, including the Northern Territory, which
has recently assumed the standing of a state in this respect.

Each state government has established an education department that provides,
without fees, primary and secondary schooling within that state. The federal
or commonwealth government has direct responsibility for schooling only within
the Australian Capital Territory. Consequently, the provision of secondary
schooling and ale conduct of public eximinations is undertaken within eight
separate systems of education, whose structure and functioning differ in sig-
nificant ways. While the arrangements made for schooling at the secondary level
and the conduct of public examinations are clearly similar between the states,
intere3ting and important differences exist, particularly in certification at
the final year of schooling and in selection for entry into institutions of
LigLer education.

Within each state a further distinction can be made between government
schools, which are financed and staffed by the state education departments, and
the non-government schools, which receive a limited amount of aid from the state
and federal governments. The non-government schools, in the main, have been
established by religious organizations. In particular, the Catholic church has
an extensive system of secondary schools, the majority of which are operated by
religious orders. The Protestant churches also operate secondary schools, many
of which tend to be prestigious and expensive. Government schools cater to
approximately 75 percent of all secondary students. the remainder about
two-thirds are in Catholic schools. These non-government secondary schools
tend to be single-sex, academically oriented institutions, which in general
charge substantial fees and cater to children from upper- and middle-income
families. The government schools are free, secular and in the main compre-
hensive, coeducational schools that provide a general education for students up
to the age of sixteen. Victoria, however, also has a systc.n of technical schools
which provide a secondary education with a, vocational and more practical
emphasis.

One of the consequences of the provision for education in both government
and non-government schools is that the public examinations are conducted not by
the state education departments but by independent statutory authorities or
boards in a:i but three state systems. All types of secondary schools are
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represented on these boards as well as institutions of higher education,

particularly universities. The universities formerly conducted matriculation

pcaminations for the selection of their students. However, as the credentialing

function of the examination at the final year of schooling has become of greater

importance, the universities with some reluctance have passed over all respon-

sibility for the conduct of public examinations to the more broadly representa-

tive boards.
Education in Australia is compulsory for all children between the ages of

six and fifteen years, although different regulations for commencing and leaving

school apply in each state. The minimum leaving age is fifteen years in all

States except Tasmania, where it is officially sixteen years. Three states and

the Northern Territory -)rovide for seven years of primary schooling and five

years of secondary schooling. The remaining states and the Australian Capital

Territory provide for six years of primary and six years of secondary schooling.

All students progress automatically from primary to secondary schooling. No

selection procedures exist at this point, and the public examinations that used

to exist at this level were abolished about forty to fifty vears ago. Thus,

secondary schooling is virtually universal up to the age of fifteen years.

However, an increasing proportion of the age group is continuing with secondary

education beyond this minimum leaving age. The size of the age cohort in

Australia is approximately 250,000 students, and of these in 1983 94 percent

were enrolled in year 10, 64 percent in year 11, and 41 percent in year 12.

Changing Retention Rates

Retention rates at year 11 and year 12 in secondary schools vary between

states and territories according to the demographic composition of the popula-

tion, the organization of the school systems, and traditions developed over

time. While the degree of urbanization and the employment opportunities for

youth also influence retention rates, it has become increasingly apparent during

recent years that the nature of the courses offered by schools during years 11

and 12 and the certification and examination procedures have significant effects.

Nevertheless, it is clear that students in the final years of secondary school-

ing are drawn disproportionately from families of professional and managerial

occupations. As a corollary, students from lower socioeconomic backgrounds are

not represented in school programs at years 11 and 12 in the proportions in

which they are present in the community. Furthermore, in 1983 approximately

93 percent of students in the non-Catholic, non-government schools completed

twelve years of schooling, compared with 51 percent in the Catholic secondary

schools, and 34 percent in the government schools. These figures reflect the

differences in the status backgrounds and in the levels of aspiration of the

students attending these different types of schools.

Retention rates rose from 23 percent in 1963 to 33 percent in 1973, after

which they levelled off for nearly a decade; they rose in 1983 to 41 percent.

These figures mask a continued rise during the last decade in the retention

ratee for girls and a fall in the retention rates for boys. The proportion of

girls surviving to year 12 now exceeds by approximately 5 percent the proportion

of boys. These increases in retention rates resulted from measures taken during

recent years. Financial assistance has been extended to poor students, including

aboriginal students, to assist them to complete secondary schooling. In addi-

tion, changes have been made to enable schooling to become more relevant to the

needs of disadvantaged students, and attempts have been made to integrate
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the schools more closely with their communities. In 1984 the Commonwealth
Schools Commission introduced a participation and equity program in order to
increase further retention rates,' particularly among disadvantaged youth
(Australia, Commonwealth Schools Commission, 1984).

Awarding School-Leaving Certificates

Until the mid-1960s each state operated a two-level system of public
examinations. After ten years of schooling an external statewide examination
was conducted. Those students who were successful in this examination (which
measured achievement in school subjects having fixed courses of instruction)
were issued a certificate that had statewide currency for the purpose of gaiving
entry to employment, apprentieeships, and other training. Students who gained
the first certificate and continued at school until year 12 took a matriculation
examination. This examination was conducted or strongly influenced by the state
universities and provided the basis for selection for entry into tertiary insti-
tutions. Thus, each examination served a specific purpose: the year-10 exam-
ination was for certification, and the year-12 examination largely was for
selection into tertiary education.

Three factors have operated to substantially change this picture. One was
the increased range and diversity of tertiary institutions. New universities,
colleges of advanced education, and colleges of technical and further education
were created in the educational expansion of the 1960s and early 1970s. Each
of these institutions has different policies for entry. The former matriculation
requirements for entry into the single university in each state could no longer
justifiably be imposed on all students seeking admission to other post-secondary
institutions and indeed to the newer universities established within five of
the six states. A second factor was the increased proportion of the student
population staying on to complete the final year of secondary schooling, many
of whom were not interested in, nor suited to, continuing with university studies.
These students required some form of certification to indicate their level of
educational achievement for the purposes of gaining employment, but they did
not need the information for selection into higher education. A third factor
was the growing reaction by teachers against the dominance of university-entry
requirements on the curricula of the secondary schools. Teachers claimed that
their options to teach what they thought appropriPte and the options of their
students to study what they considered relevant were being unnecessarily re-
stricted. Many students were being forced into the study of subjects for which
they were not suite's because of the requirements associated with selection for
a university education and for entry into the most prestigious courses.

The first real change in the certification procedures and in the public
examination systems of the Australian states was the internalization of exami-
nations at the year-10 level. Each state has replaced certification based on
an external statewide examination at this level with an assessment program
undertaken within the school, generally without formal certification, This has

left schools free to develop their own curricula at the lower secondary level
and up to the end of year 10, since all external examinations other than those
in the final year of schooling have been abolished. However, as a consequence,
the examination and certifications systems at the year-12 level must serve the
dual function of selecting for entry into higher education and certifying for
the successful completion of a full period of twelve years of schooling.

Each of the eight examination systems in thc states and territories pro-
ceeded in a different way to meet the changing demands placed on them. Two

major sets of problems arose. The first is associated with providing
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opportunities for schools and teachers to develop their own courses at the

year-11 and year-12 levels. These problems are concerned with the acceptance

of new courses y students, parents, employers, and the tertiary institutions;

and with courses which might still be provided by the examining boards. The

second set of problems is associated with permitting teachers to provide assess-

ments of student performance, either as the total indicator or as a partial

indicator of achievement. In either case, if equivalence is to be established
between assessments derived.from different sources, then some form of moderation

between the different assessments is required. A further problem relating to

the use of teacher assessments is whether it is possible to shift from the use

of assessments which are normative in nature (comparing students and groups of

students) to assessments which are criterion-referenced (in which some attempt
is made to measure student performance against an absolute standard).

Many changes have occurred in the operation of the examination systems at
the year-12 level during the past decade, and further changes have been planned.

The first major change is the diminution of the influence and importance of the

older state universities in the determination of the curricula and the conduct

of the matriculation examinations at the terminal secondary-school level.

Secondly, partly as a consequence, schools, teachers, and the students them-

selves in some instances have a greater say in the development of appropriate

courses. Thirdly, greater recognition is given to the judgment of teachers in

assessing student performance. Finally, in some cases, deliberate efforts are

made to separate the certification or credentialing function of the year-12

examinations from their selection function, which involve providing information

to tertiary institutions to assist with the selections for entry into these

institutions. The developments in each state will be considered in turn. They

show a wide range of possible responses to these complex problems.

The Australian Capital Territory. The system that has proceeded furthest

in introducing change is in the Australian Capital Territory (ACT). In 1974

responsibility for schooling in the government schools within the ACT was

transferred from the New South Wales Education Department to the ACT Schools

Authority. A new and independent system of assessment and accreditation became

necessary. The ACT Schools Accrediting Agency was established within the ACT

Schools Authority to service both government and non-government schools. The

main feature of the procedures set up by the agency is the requirement that the

teachers in each school develop their own courses of instruction at the year-11

and year-12 levels, submitting some, but not all courses, for accreditation.

Students can take three types of courses: (1) registered courses, which were

developed to meet the cultural and recreational needs of students and were not

submitted for accreditation but merely registered with the agency; (2) accred-

ited courses, which were examined by the agency for educational soundness for

study at years 11 and 12, and, where appropriate, accredited; and (3) T-classi-

fied courses, which were examined by representatives of the Australian National

University as to whether they provided appropriate preparation for tertiary

study.
Information on the performance of students in these courses is provided

in two parts: a secondary college record and, for students wishing to proceed

to higher education, supplementary information for tertiary entrance. Providing

the information in two parts separates the certification function from the

selection function of the Australian Capital Territory Year 12 Certificate. All

assessment is internal to the school. Attempts are made to estabiish procedures

to ensure comparability of standards both between and within schools of the
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assessments awarded in particular subject areas. Considerable flexibility is
provided for setting up requirements for studenLs to select appropriate programs
of courses, either for general education or for preparation for entry into higher
education. Furthermore an alternative school, the school without walls, was
established with an integrated program that was accredited so that assessments
of student performance could be made and reported. This flexibility has enabled
the retention rates within the ACT to rise markedly during recent years, and
students have expressed a greater degree of satisfaction with the system than
was previously experienced (Anderson, Saltet and Vervoorn, 198:'' Nevertheless,
in spite of the variety and flexibility in the courses offered, there is a marked
tendency for students to select courses and a program to study that prepare
them for entry into institutions of higher education.

New South Wales. The system that remains closest to the traditional mold
is that of New South Wales. The Board of Senior School Studies is dominated by
the New South Wales Department of Education, and the board's centrally deter-
mined syllabuses and examinations attract a great majority of the students in
the year-11 and year-12 levels. It is also possible for individual schools to
develop courses referred to as "other approved studies," which 4re submitted to
the board for approval as alternatives to the traditional subjeqts which the
board sponsors. Once approval for such subjects is obtained, a simple assess-
ment of performance is recorded on the certification which is issued by the
board.

In general, a student's performance in a subject is determined partly (50
percent) by achievement on a public examination and partly (50 percent) by an
estimate made by the teachers of the expected level of performance of the student
on the examination. The estimated mark is scaled by moderation procedures across
schools using the level of school performance on the examination. Assessments
made during the two-year program are not used directly in the assignment of
marks.

The marks recorded on the certificate to indicate the level of performance
of students are rescaled to take into account differences in the quality of the
candidates in different subjects. To do this the marks awarded in all subjects
to each student on the public examination are added to the marks assigned as
moderated school estimates of performance. This provides a measure of the stu-
dent's total level of achievement. These measures are then assigned to each
student to obtain an indicator of the level of achievement of the candidate
taking each subject. Thus, the performance of the subject candidate is adjusted
to take account of differences between candidates of different subjects. This
process is repeated through several iterations until stability in the adjustments
occurred. In this way rescaling is undertaken to yield a performance measure,
equivalent to that which would have been obtained if all students taking the
public examinations had taken that particular subject.

Unfortunately, this complex procedure is not readily understood by examin-
ers, students, and teachers and is subject to much criticism (Keeves and Parkyn,
1980). Unfortunately, too, the procedure introduces a bias that favors high-
performance students who take mathematics and physical sciences subjects that
correlate highlY together and can be marked with a high degree of reliability.
At the same time this rescaling procedure is disadvantageous to students who
perform at a low level in the same subjects. Since more males than females
sit for these subjects, a substantial degree of sex bias is introduced. This
is demonstrated by the very high proportion of male students who perform at
the highest levels in the examination.
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A proposal fer a change in this system has been made. The Board of Senior

School Studies advocates that the use of teachers' assessments of performance

replace the teachers' estimates. The public examinations will be retained and

the moderation of teachers' assessments using examination performance will con-

tinue. The rescaling of marks between subjects, however, will be abandoned.

In addition, Swan and McKinnon (1984) have proposed broadening the range of

subjects from which year-11 and year-12 students might choose and providing a

greater role for schools 'in developing the subjects to be studied by their

students.

Victoria. In Victoria, responsibility for terminal secondary-school exam-

inations and certification was transferred in 1978 to the Victorian Institute

of Secondary Education (VISE), which is less dominated by the universities and

more representative of the secondary schools themselves. VISE divides subjects

into two groups. For subjects in group 1, VISE prescribes syllabuses which

have included a core and optional components. The core is assessed by an ex-

ternal examination, which counts at least 50 percent and customarily 70 percent

of the total mark; the optional components are assessed by the school and moder-

ated between schools u:,ing performance on the external examination. Allowance

is also made for differences between candidates for each subject by using an

iterative rescaling procedure similar to that employed in New South Wales.

However, performance is reported on the Higher School Certificate in the form

of letter grades on a six-point scale, as well as through the use of rescaled

marks.
Group 2 subjects are devised by schools, although they have to be accredited

by VISE. These subjects are totally assessed within schools. They are reported

either by six-point letter grades or on a two-point letter scale: S for satis-

factorily completed; N for not satisfactorily completed. An alternative School

Year 12 and Tertiary Entrance Certificate (STC) is accredited by VISE as a

group 2, higher-school certificate course. Ia this course, students negotiate

an appropriate program of work with their school. In 1983 twenty-eight schools

were providing this course alongside a traditional higher-school certificate

program. For 1985 the number of schools offering this course was expected to

increase to seventy-six. In addition, a similar technical year-12 course, in

which details of the course are negotiated between students and their teachers,

was introduced in the technical schools. In colleges of technical and further

education, courses which are referred to as tertiary orientation-program courses

were developed and, in 1984, they attracted very substantial numbers, estimated

to be eight thousand students.

VISE has sought public reaction to plans for a very substantial revision

to the higher school certificate examinations. A ministerial review of post-

compulsory schooling (1984, 1985) has indicated its support for change and has

proposed the development of a single certificate which would be used across

educational institutions of all types and for courses of all types at the end

of twelve years of education. The variety in the provision for education at

the pre-tertiary level and the radical nature of many of the proposals being

advanced pose particular problems for the Victorian universities and colleges

of advanced education.

Queensland. As the result of an investigation into the state's examina-

tion system in 1970, Queensland abolished external examination for year-12
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certification completely. A Board of Secondary School Studies was set up as a
statutory authority to issue certificates and approve syllabuses developed by
subject advisory committees. In addition, individual schools can develop sub-
jects which are .-egistered by the board, but which do not count for tertiary
entrance. However, schools have not very extensively used their right to
develop their own courses..

The schools provide the assessment of student achievement in each subject.
The board exercises its responsibility for maintaining comparability of grading
partly through a system of moderation based on area meetings of teachers (in
which they discuss the standards of courses and compare students' work) and
partly by a system of regional and state review panels and a program of reference
testing. Reviews of this system identified several difficulties. Subsequently,

student achievement was assessed against defined criteria of performance rather
than by comparing students one with another (Scott et al., 1978). Assessments

of student performance agains specific criteria is reported in terms of five

categories of level of achievement. This is the first attempt at the terminal
secondary-school stage in Australia to reject normative comparisons and to
endeavor to employ a Crfterion-reference approach. The success of this system,
which was introduced in the early 1970s, is reflected in a striking rise in
retention rates in Queensland schools at both the year-11 and year-12 levels.

South Australia. In recent years two systems have been operating at the

year-12 level in South Australian secondary schools. The Public Examinations
Board issues certificates to students who have been successful in an external
matriculation examination. Twenty-five percent of the total score for each
subject is provided by school assessments which are moderated by the students'

scores on the examination itself.
While student performance is reported on a six-point numerical scale, the

assignment of categories takes place after the students examination marks and
school assessments are rescaled using an iterative procedure similar to that
employed in Victoita and New South Wales. The problems encountered in these

two systems alo exist in South Australia.
A second systf:m has been set up by the South Australian Education Depart-

ment which provides alternative courses for both government and non-government

schools. Student performance for the Secondary School Certificate associated
with these courses is reported on a five-point letter scale. Moderation takes

place between schools to achieve some comparability of assessments either through
visits of moderators to schools or through meetings of teachers at which samples
of students' work and the corresponding assessments provided by teachers are

examined. Two committees of inquiry have considered reforms which might be
introduced (Jones, 1978; South Australia, Committee of Enquiry into Education,
1981), and a Senior Secondary Assessment Board of South Australia replaced the
Public Examinations Board in early 1984. The new board maintains the two systems

of subjects, but all results are reported on a single certificate. More

extensive changes are likely to follow.

Western Australia. Until 1975 Western Australia had an external examina-
tion conducted at the year-12 stage at both the leaving and matriculation levels

by the University of Western Australia. Since that time a Board of Secondary

Education has been established, which acts alongside a Tertiary Admissions

Examination Committee. Two categories of subjects are offered at years 11 and
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L. Certification of secondary education subjects, which are general in nature,

are offered by the Board of Secondary Education, and Tertiary Admissions Exami-

nation subjects are offered jointly by the board and the Tertiary Admissions

Examination Committee. The board issues a certificate recording results for

both types of subjects. For the board subjects, various approaches o modera-

LiOD are used in order to achieve comparability of assessments between schools.

In some subjects comparability of assessments is obtained through visits of

moderators to the schools or through meetings of teachers that review students'

work and teachers' assessments. In other subjects, moderation tests are given

and school assessments are adjusted to match the score distributions on the

reference tests. For the Tertiary Admissions Examination subjects an equal

weighting of examination marks and school assessments, moderated between schools

w,ing examination marks, is used. On the Certificate of Secondary Education a

tudents' performance is reported in terms of decile ranks within subjects.

The Certificate of Secondary Education also records an index of academic

standing, which is calculated by the Board of Secondary Education using group

porformance on the Australian Scholastic Aptitude Test (ASAT) to moderate marks

in different subjects for differences in the level of difficulty of the different

subjects which arise from the differences in ability of the candidatures

attracted Lo the different subjects.
Following a review of these examination and certification procedures

(McGaw, 1984), changes were adopted to take effect at the year-11 level in 1985.

A single new agency, the Secondary Education Authority, was established. A

reviscd Certificate of Secondary Education is the only certificate issued to

,;tudents. Two categories of subjects continue to operate: a smaller set

associated with entry into tertiary institutions, and a second set of all other

aucredited subjects available as alternative courses of study. A student's

achievement in different subjects during the last four years of schooling is

lecorded using a five-point letter scale, and achievement on year-12 subjects

which count for entry to tertiary institutions is reported on a hundred-point

stale. These marks are a combination of an equal weighting of external examina-

tion marks and school assessments moderated using the external examination marks.

Tasmania. The School Board of Tasmania awards a Higher School Certificate

t,) m.hool leavers based on performance on subjects taken at two different levels.

Subjects at the lower level are assessed within the school. Moderation of

,I5';essments between schools is undertaken by subject advisers visiting schools

And in some subjects, such as mathematics, are carried out through the use of a

centralized item bank to maintain quality control on the assessments awarded by

1 !-..chool, Subjects at the upper level are assessed by means of external exami-

nations together with school assessments which are moderated by the external

yNdMIHat ions and which contribute between 25 and 50 percent to the final mark.

Adopting criterion-referenced assessment and perhaps abandoning external exami-

nattons altogether have been dibcussed in Tasmania, and work was also undertaken

during 1984 to develop criterion-referenced tests in language and mathematics.

The.le would be given to all students at the year-6 (or end of primary school)

level And at the year-I0 (or end of compulsory schooling) level, and certifi-

cates of performance issued.
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Northern Territory. Since 1984 students at year-11 and year-12 levels on
completion of their schooling receive a Northern Territory Senior Secondary
Studies Certificate, which is issued by the schools and records information on
all subjects taken by the students. Students are able to take the subjects of
the Public Examinations Board of South Australia and will be able to take those
of the new Senior Secondary Assessment Board of South Australia in the future.
Students completing any of these year-12 subjects are also issued the corre-
sponding South Australian certificate as well as the Northern Territory certi-
ficate. lt is also possible for students to take school-developed subjects
which are suitable for study at year-11 and year-12 levels and which are accred-
ited within the Northern Territory Education Department.

In the programs of nearly every one of these eight systems some attention
is being given to change., that will increase the flexibility with which courses
are developed within schools and accredited by the systems involved. In addi-
tion, changes were introduced in the ways in which school assessments are made
and recorded, in a fair manner, on a certificate that is issued to the student
on completion of schooling. An important development is the attempt made to
break away from normative assessments and to use criterion-referenced assess-
ments. However, this has given rise to some problems concerned with the degree
of flexibility available to schools to develop their own courses.

Selection for Entry to Tertiary Education

Two significant problems associated with selection for higher education
accompany the mail.L..d increases in opportunities for study at universities and
collegos of education and in retention rates at the year-12 level. First, the
greatly increased number of applicants for places in university courses requires
the employment of admission procedures that are not only as equitable as possible
but are also seen to be fair to those students who are not selected. Moreover,
by tradition this selection takes place within the space 3f a very few weeks.
The processes that are employed are relatively simple, clearly defined, and
open to scrutiny. Therefore, reliance on the use of a total score obtained in
a matriculation examination is heavy. However, some institutions of higher
education use a profile of information, especially for borderline cases, which
include, for example, performance on the Australian Scholastic Aptitude Test
(ASAT). Of particular consequence in the selection process is the need for a
high degree of selectivity for entry into the prestigious courses of medicine
and law within the universities. The competition for places in these courses
is great, and a level of accuracy is demanded in the selection process that is
unwarranted and probably impossible to provide under the conditions which nor-
mally apply in the conduct of public examinations.

The second problem which has arisen has also been a consequence of the
increase in retention rates over the past twenty years. When only a small pro-
portion of the age group remained at school to the year-12 level, it was neces-
sary to provide only a limited range of courses in preparation for study at a
university. Because the range of ability of the students taking these courses
was restricted, the different courses attracted students of approximately equal
average abilities. Thus it was relatively easy to set a pass mark at 50 out of
100 and simple to add the marks obtained on the examination papers in different
subjects to produce a total score. However, with increased retention rates,
students of lesser ability select some subjects in preference to others, on the
grounds that they are less demanding and that a shorter period of preparation
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is required for the study of the subject at the year-12 level. The problem

facing those concerned with the selection of students for entry into tertiary

institutions is how to compensate for the differences in the quality of the

candidates taking the different subjects or taking the same subject at different

levels of complexity.
A related issue has also arisen as to whether the allowance made for such

differences in the quality of subject candidates, which is necessary for the

selection process, should be made clear on the certificate provided to the stu-

dent on the completion of schooling at the year-12 stage. It is necessary to

recognize that making these adjustments is essentially a requirement of the

selection process and not of great consequence for the certification process,

although the given level of difficulty of a subject studied could be of interest

to those using the information contained on a certificate. In the sections

that follow, the manner in which each of the systems provides information for

selection into higher education, both to the tertiary institutions and to the

student, is considered. As the Northern Territory dt,A, not have a full range

of tertiary institutions, the majority of tertiary students from this system

enter institutions in South Australia on the basis of results in subjects spon-

sored by the Senior Secondary Assessment Board of South Australia. Under these

circumstances selection for entry into tertiary institutions in the Northern

Territory is not being considered here.

Australian Capital Territory. The ACT Schools Accrediting Agency gives to

both the student and to the tertiary institution what has been referred to as

supplementary information for tertiary entrance. The information provided in-

cludes a course score, on a scale with a mean of 65 and a standard deviation of

15 as awarded by the school that the student attended, as well as an adjusted

course score to allow for differences in candidates between courses and schools

for each T-classified course taken by a student. The adjusted scores are added

to obtain an aggregate tertiary entrance sccre for each student by taking the

student's three best scores on major courses together with 0.6 of a fourth or

minor-course score. In addition, percentile rankings within the groups of

students for whom a tertiary entrance score was calculated, and also within the

age cohort in the Australian Capital Territory, are provided.

The rescaling of course scores to obtain equivalence between subjects and

between schools is undertaken using the mean scores of groups of students on

the ASAT. The test is a three-hour, one-hundred-item, objective test designed

to assess aptitude for study in the areas of the humanities, mathematics, the

sciences and the social sciences. Because this test includes items associated

with learning in the areas of mathematics and the sciences, sometimes substantial

differences result in the mean scores of male and female students on ASAT. A

research investigation into sex differences in performance on ASAT (Adams, 1984)

has indicated that differences between the sexes in their performance was due

to differences in the retention rates for male and female students at the year-12

level, to differences in the extent to which males and females studied mathe-

matics and science, and to differences between the sexes in their confidence in

success on ASAT. It was also found that after allowance had been made for these

factors, little evidence of bias in performance due to the socioeconomic back-

grounds of the students emerged. In 1983 a small correction to increase the

scores of girls was considered necessary to adjust for differences between the

sexes in performance on ASAT. However, largely because of changes in retention
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rates, with an increase proportion of boys remaining at schcol at year 12,
compensation was not require0 in 1984.

New South Wales. An aggregate mark, based on adjusted scores for ten half-
subjects, together with a percentile ranking for the student, obtained by using
the aggregate score, is provided for tertiary selection. The scores are ad-
justed, as explained in the previous section, using an iterative procedure to
provide for differences between the quality of the groups of students taking
different subjects. The Board of Senior School Studies has proposed abandoning
the scaling of subject marks which allows for differences in candidates, and it
will be left to the tertiary institutions to undertake their own adjustments to
subject marks in order to calculate an aggregate score similar to the one at
present available. A difficulty could arise insofar as the sizes of the subject
groups for many subjects would be too small for the iterative procedure to
operate effectively, if the rescaling process were undertaken within each
tertiary institution.

Victoria. Admission to tertiary institutions in Victoria is based largely
on an aggregate score, which is calculated using performance on a student's
best four group-1 subjects and 10 percent of the fifth group-1 subject. The
aggregate score combines the subject scores, which are adjusted for ability
differences between the groups of students taking different subjects through
the use of an iterative procedure similar to that employed in New South Wales.
However, in addition, some universities ard colleges of advanced education
accept high performance in group-2 subjects, in the school year 12 and Tertiary
Entrance Certificate courses, and in the tertiary orientation program for entry
to certain tertiary courses. Difficulties have arisen in establishing compara-
bility for purposes of selection between the different sets of results recorded
on the different certificates. These problems would be greatly accentuated if
the current proposals, which have been made by the Victorian Institute of
Secondary Education (1984) and the ministerial review of post-compulsory school-
ing (1984, 1985), were implemented. In part the criticisms advanced against
the current system are concerned with the bias introduced in the iterative pro-
cedure that is associated with clear advantages to boys who have taken mathe-
matics and physical science courses.

Queensland. For admission to tertiary institutions, the Board of Secondary
School Studies issues'students with a separate tertiary entrance statement which
records the aggregate tertiary entrance score. The students are required to
complete a specified program of work over a two-year period. Their school
assesments in each course approved by the board are rescaled using performance
on the ASAT to allow for differences between subjects. The rescaled scores are
added to form a total score for each student within the school, and subsequently
these total scores are rescaled again using ASAT to make allowance for the dif-
ferences in student ability between schools. A rescaled aggregate score for
each student is then calculated. These rescaled aggregate scores are used to
rank all students in order of merit within the state, and a tertiary entrance
score on a rectangular distribution with a maximum of 1,000 is obtained from
the ranking. The lowest tertiary entrance score is set by the relative size of
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the eligible year-12 group for whom tertiary entrance scores are calculated

with respect to the seventeen-year-old population. Thus, if the proportion of

the tertiary entrance group is 35 percent of the seventeen-year-old population,

the lowest score is set at 650. Selection for entry to tertiary institutions

is based on the tertiary entrance scores. However, there is strong criticism

within Queensland universities and schools that the resealing procedures using

ASAT do not give adequate recognition to the quality of teaching within a school.

South Australia. Entrance to universities is based solely on performance

in the subjects of the Public Examinations Board. The colleges of advance edu-

cation are willing to take into account performance on Secondary School Certi-

ficate subjects. Marks on the Publir Examinations Board subjects are adjusted

using a iterative procedure similar to that employed in New South Wales and

Victoria. An aggregate score is calculated, recorded on the certificate issued

by the board, and used in selection for entry into tertiary institutions. How-

ever, the reconstituted board proposes that the rescaling of scores and the

calculation of an aggregate no longer be undertaken by the board. Whether the

tertiary institutions have adequate numbers of students in all courses for them

to be able to undertake the rescaliLg within the institutions to produce mean-

ingful results seems unlikely.

Western Australia. Until 1985 selections into tertiary institutIons was

based on the aggregate score obtained using 10 percent of performance ort the

ASAT test and rescaled marks awarded on Tertiary Admissions Examination subjects,

without use of any school assesspent component. ASAT was used in the rescaling.

This information was provided to the student on a supplementary certificate.

In 1986 under the new scheme advanced by the McGaw Committee (1984), an admi3-

sions average score will be calculated provided that a student has achieved c;

satisfactory levLi of literacy and has recorded satisfactory performance in six

subjects during the year-12 course, with five of these subjects being year-12

subjects. The admissions average score will be based on three or more subjects,

with at least one being a quantitative/science subject and at least one a

humanities/social studies subject. The averages on three, four, or five subjects

will be calculated, subject to these requirements to obtain the best average

score, which will be used for tertiary entrance purposes. All scores used for

tertiary entrance will continue to be resealed using ASAT, and a small component

of a student's performance on ASAT will be included in the calculation of the

admissions average score.

Tasmania. Until 1981 entry into the University of Tasmania required passes

in four approved higher-level subjects. From 1982 onward it has been necessary

for a student to also obtain a lower pass or better in two further higher-level

subjects, which are either approved or non-approved subjects offered at this

level, or a pass in two further lower-level subjects for which there are cor-

responding higher level subjects. It is possible for students to matriculate

for entry to university from Year 11. However, most students undertake two

years of study beyond the end of year 10.
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Special Issues of Certification and Selection

Tile Issue of Control

Perhaps the first significant issue is the lessening of the influence of
the state universities on the process of certification. The changes that have
taken place have had a significant influence on the conduct of the examinations
and on the curricula of the upper secondary schools. In five states statutory
examining authorities have now been established, and control no longer rests
wall either the universities or the state departments of education. However,
id the remaining three systems the examining authorities work within the state
departments of education, and the director-general or the minister of education
is thus directly responsible for their operation. In all states the examining
authorities include representation from the education departments, the school,:
(whether government, religious, or independent), and the growing range of ter-
tiary institutions. Re§ponsibility for selection for higher education remains
with each university and college of advanced education but is necessarily based
on information provided by the examining authorities.

Responsibility for the Development of Courses

In the Australian Capital Territory, in particular, the responsibility for
developing courses has devolved to the schools themselves, and in each of the
other states increasing opportunities for schools to develop their own courses
exist. -However, in many states the currency of these courses both for selection
for entry into tertiary institutions and for certification and use in gaining
employment remains uncertain. While there is growing acceptance that courses
developed within schools should be recorded on the certificate alongside courses
developed by the examination boards, it is unclear as to whether such courses
should be identified in such a way on the certificate that employers and parents
readily recognize that the courses might be of lower standing. It is possible
too, that if such courses do not lead to entry into tertiary institutions, they
will be recognized by both teachers and students as inferior.

Internal Awareness

From this summary of terminal secondary school examinations in Australia,
it is evident that the movement is away from state-wide external examination::
toward internal assessment of student performance. The Australian Capital
Territory model is perhaps the most developed, with standards being marntainod
by a system of accreditation and moderation. However, what is within a comirPt
and small region, such as the Australian Capital Territory, might not be easily
achieved in a state in which the population is widely dispersed. Yet in
land, considerable movement has taken place along similar lines, indicating
that problems of distance can be overcome. It is clear that developments ay,ty
from centralized courses and external examinations toward the accreditation id'

courses and internal assessment are accompanied by the devolution of authority.
This is achieved by the examining authorities becoming less autocratic and
adopting a more supportive and facilitating role in accrediting courses, mod, c-
ating assessments, and issuing certificates on the advice of the schools
concerned.
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The Certificates

One of the moves which has assisted these developments is separating the

certificate into two parts. One part serves a certification function associated

with the completion of a full period of secondary education to the end of year

12, and the other part, generally less substantial in format, serves as a record

of the information available for use in selection for entry into tertiary insti-

tutions. However, the information associated with tertiary selection has gen-

erally assumed such importance that students, parents, and employers attach

greater weight to this document than to the information on secondary schooling

completed. As a consequence considerable pressure has been exerted to further

reduce the information made available for tertiary selection, even to the extent

of suggesting that detailed information, in the form of marks gained in school

assessments and examinations, no longer be provided to tertiary institutions.

Possible Bias in the Information Provided

Questioning the information provided to the tertiary institutions has come,

in the main, from the possibility of bias arising in the procedures employed

for scaling school assessments and scaling external examination marks. These

scaling procedures seek to take into consideration the differences in the quality

or ability of the groups of candidates coming from different schools or taking

different subjects. The iterative procedure appears to give an advantage to

boys, who tend to take mathematics and the physical science subjects. The mark-

ing processes in these subjects have greater reliability, and the scores on

these subjects, greater correlation. At the same time that the better perform-

ing students in these subjects have possibly gained an advantage, the weaker

students have been disadvantaged. However, this is largely overlooked since it

is only the better students who are rewarded by entry into the more prestigious

courses. Likewise the nature of the ASAT is possibly advantageous to those

students who have studied mathematics and the physical sciences, particularly

because boys congregate into those groups which have benefited in the resealing

operation.

The Use of the Australian Scholastic Aptitude Test (ASAT)

Some of the criticisms of the use of the ASAT test are ill-founded. Such

criticisms are based on only moderate correlations in some subjects, at a level

of analysis between students, or between performances on the ASAT and teacher

assessments or performance in examinations. The relevant correlations in the

resealing operation are those associated with groups of stud21: and the infor-

mation available on such correlations has shown that they are 1t4.6...er than

generally expected. Their magnitudes largely depend on the extent to which

students of like ability have clustered together into subject and school groups.

What is lacking is widespread research on the predictive power of the aggregate

scores used in selection for success at the tertiary level. Only the universi-

ties and colleges of advanced education can provide this evidenc,9. However,

the evidence that is available in published form (McGaw, Warry, and McBryde,

1975; McGaw, 1977; and Muller, 1982) indicates that aggregate scores obtained

from school assessments correlate as well with university performance as do

aggregate scores obtained from external examinations.
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The Future Use iof Reference Tests

A very substantial problem is likely to arise if procedures are established
by which universities are not provided with the information they require to
select students for entry as fairly and as accurately as possible, particularly
into those courses for which keen competition exists. Universities face serious
problems in this regard which have arisen from the diversification of programs
that lead to entry into tertiary education. In recent years, less than half
the applicants to some universities have aubmitted the results of their perfor-
mance on an external examination taken during the previous year at the terminal
stage of secondary schooling. In order to alleviate these problems, and to
have a tried-and-tested alternative in the event appropriate information were
no longer available, some institutions in Victoria have investigated the use of
reference tests in mathematics and language for rescaling assessments obtained
from a variety of sources and for defining threshold levels for entry into
tertiary institutions (Beswick et al., 1984).

Item Banks

M4sters (1985) has also p,oposed the use of items banks which are calibrated
using 4he logistic function to provide a reference scale for the rescaling of
school'assessments in a normative-referenced mode and for obtaining a performance
profilei in a limited subject field in a criterion-referenced mode. The use of
an item-banking approach has been tried in Tasmania in recent years. However,
the computer-based hardware and software for the efficient operation of this
approach are only now becoming widely available. Moreover, the use of this
approach requires a significant body of teachers with a thorough understanding
of the technical aspects of the procedures employed to have full coffidence in
them.

A Profile of a Total Score

One of the proposals that has received some acceptance in several states
is that tertiary institutions no longer be provided with a total score that
could be used for selection into tertiary courses. There are three reasons for
this proposed change: first, the procedures used in the uticulation of a total
score cannot readily be explained to students and teachers; second, possibility
of bias exists in tir procedures employed in rescaling that favors students
studying mathematici and the physical sciences, and, thus, male students in
preference to female students; and third, the generally recognized desirability
of universities, using a profile of information rather than a single aggregate
score on the selection process.

However, it is important to recognize that universities have sought to
select students in ways that are fair and equitable and free from preferential
treatment for individual students or groups of students. Moreover, a total
score based on examination performance has been shown to be the best single

predictor of academic success in higher education. Consequently the universities
seek to k:ontinue using a total score in the selection process. If a total

score were no longer provided, alternative selection procedures would need to
be developed based on a profile of information and a series of decision rules.
These would be developed from research studies into the predictive validity of
the different components of the profile for performance in tertiary studies.
Likewise, it would be possible to develop a weighted composite from the compo-
nents of the profile for use in the selection process. This weighted composite
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could also include loadings given for,the study of specific subjects at the
year-12 level that are considered relevant for study during higher education.

Increases in Participation

One of the major problems facing Australian education is the need to in-
crease the general level of participation at years 11 and 12. Ainly, Batten,
and Miller (1984, a and b) have shown that diversification of the curriculum
during these years of schooling can contribute significantly to increasing re-
tention rates. However, the provision of financial support to students, the
availability of employment opportunities, apprenticeships, and places in colleges
of technical and further education have also been shown to influence retention
rates. Retention rates are also affected by such characteristics as the students'
sex, the socioeconomic status of their families, and the levels of aspiration
of their families and peer groups. Diversification of the curriculum at the
upper secondary-school level demahds as a corollary greater flexibility in the
selection procedures used for entry into higher education. The curriculum de-
velopment center has circulated a discussion paper which considers some of the
issues associated with certification in upper secondary education arising from
incre4sed diversification of the curriculum (McGaw and Hannan, 1985).

Acadetic Excellence

Some Australian univerhities contended that, in the best interest of both
society and the individuals concerned, they must reaffirm their commitment to
the goal of academic excellence both in courses undertaken in preparation for
entry into universities and in the procedures that they employed to select those
who should enter universities (Beswick et al., 1984: 89-90). It is also clear
that the selection procedures cannot be divorced from the courses taken in prep-
aration for entry to university study, since some of the courses taken at the
upper seCondary-school level are courses for further study, particularly in
fields where knowledge and understanding are cumulative. For students who wish
to proceed to university studies, taking courses that are not effective prepara-
tion for tertiary study squanders the final years of schcaling and wastes the
initial year at a university. Furthermore, all the evidence available seems to
indicate that the strongest basis for selection for further education is perfor-
mance in a foundation course at a lower level. The advantages of an external
examination are that both an appropriate foundation course is defined and the
level of achievement of students in that course is measured in a fair and
reliable way. However, some important outcomes associated with the study of
some courses cannot be validly measured by an external examination.
Consequently, school assessments can make a valuable contribution.

Equitable Opportunities

The other major problem confronting Australian education is the apparent
lack of equity in selection for entry to tertiary education between different
social groups. The failure of Australian society to provide equal opportunities
for all social groups at the stage of transition from secondary to higher edu-
cation is well recognized. However, peveral research studies (Beswick, 1979;
Blandy and Goldsworthy, 1975; and Lewis, 1977) have shown that the socia) selec-
tion that existed, took place during the upper secondary-school years. It is

accepted that the universities should attempt to rectify any imbalance that
they can, possibly by deferring selection for entry into the moat prestigious
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courses at the prtiary level until after an initial year of study at an insti-
tution of higher education. However, it is also necessary for schools to pro-
vide appropriate programs of guidance and counseling so that all students who
have the capacity to undertake higher education have the opportunity to do so.

Freedom of Choice for Students

Students need opportunities to exercise self-manaz ent, self-development,
self-motivation, and self-discipline. This may be best achieved by providing a
broad curriculum at the upper secondary-school level, with courses ranging from
the highly abstract to the practical and applied. Students should then have
the opportunity to make an informed choice based on sound guidance provided by
the school. However, a difficulty arises insofar as mauy high schools through-
out Australia are too small to provide a wide range of courses. The establish-
ment of senior colleges would alllw students greater freedom as well as provide
them with a broad range of courses. However, the teacher unions in Australia
strongly oppose proposals to set up senior colleges.

Comparison of State Systems

Nang recent years there has been increased mobility within the Australian
states iand territories. As a consequence students have transferred from one
state System to another between the completion of the year-12 examination and
entry into higher education. This has required institutions of higher educa-
tion to develop procedures for equating performance in one state with that in
another. This is achieved by the use of a model using the truncated normal
distribution that was developed by Walker (1967) to account for the effects of
selection. Using a procedure similar to that employed in Queensland for the
calculation of rankings, allowance is made for the different levels of educa-
tional retention to the year-12 examination in the different states. As in-
creasing proportions of an age cohort remain at school, and as greater varia-
bility occurs in the A:ange of subjects taken which are considered appropriate
for tertiary entrance, it will become increasingly difficult to apply this pro-
cedure for comparing the effects of differences in holding power between the
state systems.

A Time of Change

The procedures cf public examining in the eight Australian educational rys-
tems are in a state of flux. In developing appropriate solutions it is neces-
sary toirecognize that the debate is not so much about the procedures themselves
but about their effects on teaching and learning at the year-11 and -12 levels.
The critical issues are associated with the curricula of the upper secomis-ry
school which rot now serve a range of purposes. At this level of edneation,
students have prepared in different degrees for the work to be done, have dif-
ferent capacitiev to operate wi.th abstract ideas or on concrete and practical
tasks, have difftrent powers to express themselves, have different emotional
drives to succeed in scholarly work, and have different long-term aspirations
for their future employment and careers. Moreover, some of these differences
have been present since birth, and others have developed significantly during
the teenage years. As a consequence, educational institutiors, particularly
following the marked increase in retention rates that has occurred during the
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past twenty years, must provide a greater diversity of offerings in order to

meet a greater range of student neels than they have previously encountered.

In addition, it is necessary that the more able be fully extended by courses

that demand excellence and that provide an intellectual challenge. It is nec-

essary that new courses be provided for living and working in a society that

will be greatly influenced by rapid technological and social change. It is also

necessary that all courses prepare for further learning, not only in the im-

mediate future at the tertiary level, but continuing throughout life. However,

it is essential that courses are seen to be relevant to the present and future

lives of the students taking them. The changes that must be made in public

examinations in Australia to meet changing demands as well as to effectively

serve the needs of both individual youth and the larger Australian society are

still'unclear.
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5

EDUCATION IN SWEDEN: ASSESSMENT OF
STUDENT ACHIEVEMENT AND SELECTION FOR

HIGHER EDUCATION

Sixten Marklund

Introduction

Sweden's population is 8.4 million. During the last fifty years the birth
rate has been low, but this has been counteracted by an increased average life
span and recently increased immigration.

The population was ethnically homogeneous until the 1960s. Stull national
minorities consist of the Lapps in the northern inland and a Finnish-speaking
population along the northeastern boundary. During the last three decades im-
migration has exceeded emigration. Immigrants and their children now number
one million; they live almost exclusively in the cities. Most immigrants have
mother tongues other than Swedish, which has influenced the school system con-
siderably. A new school subject for immigrants introduced in 1974 is Swedish
as a Foreign Language. Nearly all immigrant students are also taught their
home language at school. They are also given special study guidance and voca-
tional orientation in their mother tongue. In 1974 a special "home-language
teacher training" was also established.

Sweden's industrialization came late but developed quickly. The social
structure of the population is roughly the same as in most industrialized coun-
tries. However, post-war policies on labor, salaries, and general welfare have
considerably equalized the socio-economic classes. The differences in disposable
income and working conditions seem to be smaller than in any other country.

The Overall School Structure

It is important to take into account rapid changes in the whole school
system in recent years in considering the assessment of student results and the
selection for higher education. After a nationwide experimental period from
1930 to 1962, the country moved from a basically dualistic school system, with
different kinds of primary and secondary schools organized in a parallel struc-
ture to a unified comprehensive organization. This was fully implemented in

1972. Sweden now has nine-yea-, compulsory, comprehensive schooling for all

from seven to sixteen years of age. This is followed by integrated, post-
compulsory, upper-secondary schools throughout the country, comprising academic and
general as well as technical-vocational education in the same organization.

The preschool structure was reorganized in 1967 and 1975; adult education,
in 1967 and 1971; and higher education (universities and corresponding tertiary
institutes), in 1975 and 1977.
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This sequence of changes gave Sweden a totally new overall structure of

education. The traditional stages of preschools, primary schools, secondary
schools, and vocational schools were replaced by a system of pre-compulsory,
compulsory, and post-compulsory schools. (figure 5.1.).

The school year starts in late August and ends in mid-June. It encompasses

forty weeks. Five days of the school year are designated by the local autho-
rities as "study days"; during this period teachers meet for planning and
in-service training.

Classes are small by international standards, seldom more than thirty

students. The mean size in 1982-83 was 22.6 in the compulsory schools and 24.4

in the post-compulsory schools. Because of the many possibilities that now
exist to work individually with small groups or with companion teachers, the

student-teacher ratio is much lower, about fifteen in compulsory schools and

thirteen in post-compulsory schools.
The nine-year, comprehensive, basic school is the same all over the country.

As can be seen in figure 5.1. it has two three-year stages of primary education

(junior 1-3, middle 4-6) and a third lower-secondary stage (upper 7-9). English

is compulsory during grades 3-9. Grad2s 1-6 usually have class teachers. Grades

7-9 have specialized teachers. The students have a common course of study,

with the exception of 10 to 15 percent of the time in grades 7-9, when they

have elective subjects (either a second foreign language or extra courses in

their general subjects). Immigrant students can take their home language as

their elective subject. Regardless of electives, a complete nine-year school

course qualifies a student for study in the upper-secondary, post-compulsory

school, the so-called gymnasium.
This integrated upper secondary school has three main sectors of study; one

with art and social subjects, one with economics and commercial subjects, and

one with scientific and 'technical subjects. Each o. of these sectors offers

academic, general, and 4ocational courses. These of different length, from

half-year courses to four-year courses (table 5.1.). The majority of students

take one of twenty-two specifications. The rest (6 percent) take special courses

for more narrowly restricted vocations.

Higher Education

For a long time, university policy required a studetexamen (secondary-

school certificate) for admission to any of the faculties. In 1172 Parliament

approved new principles for selecting students to higher education. According

to these, every specialization in the upper-secondary school (in some cases

after supplementary studies (in Swedish and English), as well as other studies

with equivalent aims and length, fulfills the general admission requirement for

higher education. In addition, a person who is at least twenty-five-years old

and has at least four years of occupational experience, regardless of schooling,

also fulfills the general requirement. On top of this there are special admis-

sion requirements -- expressed as knowledge equivalent to full upper-secondary-

school courses in special subjects -- for various programs and higher-education

courses.
The new rules mean that, in principle, every adult is formally entitled to

begin higher studies, and the expanded system of adult education provides oppor-

tunities for most people to acquire the prerequisite knowledge required for higher

education. The rules for selection have proportional quotas for applicants from

different backgrounds. In addition to school marks, working experience also en-

titles a person to qualification points.



Figure 5.1. School Structure In Sweden, 1964
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General Principles of Assessment

The Swedish school system is unitary in the sense that the same general
and specific aims are pursued in the same kind of educational institutions all

over the country. Thus, all those studying any given subject at the same level
usually follow the same curriculum and have the same number of weekly periods.

The ideology underlying the structure of the school system is the
principle that all students -- irrespective of social stratum or geographical
location -- are to have the same opportunity of developing their personalities
and acquiring knowledge and skills as far as their individual aptitudes and

abilities will allow.
Courses and schedules are contained in a handbook, laroplan (referred to

as the curriculum here), which states the overall aims of education as well as

the aims and objectives of all subjects being taught, outlines the syllabus,

gives guidelines for each subject, and discusses teaching methods and materials.

The compulsory school and the upper-secondary school each have a curriculum.

It should be noted that although guiding principles for teaching different sub-
jects are laid down, it is clearly stated that within the general framework it
is ultimately up to the teacher to develop the type of approach that best suits

his or her personality. Single schools or groups of schools also run experi-

mental programs.
Certain general aims are to be pursued, regardless of what subject is being

taught. Among the general aims emphasized throughout schoo.: are clarity and
order of thought, the ability to think critically and independently, the ability

to resist tendentious influence, the ability to analyze and deal rationally

with a problem, as well as the ability and willingness to cooperate with others.

Specific aims have also been set for each subject. They are mostly stated

in rather general terms, but the curriculum also indicates well-defined study

areas and activities that are to be included in the learning process. The

evaluation of skills and knowledge has to be based on an analysis and interpre-
tation of the aims laid down in the curriculum.

The outcome of such an analysis may vary owing to the subjective judgment

of the person or persons making it. Consequently, the teaching of the same

subject may differ to a certain extent, according to teachers' opinions on what

are the most important aspects. It is also essential to make room for variation

and change in order to adapt classroom work to the students' individual interests

and aptitudes. Naturally, the freedom thus granted to teachers and students is

limited by the necessity of conducting work in such a way that the stated aims

can be attained.
When it comes to a large-scale assessment of achievements in any given

subject, which requires the construction of special test batteries, it is

imperative to reduce the subjective element in the interpretation of aims to

a minimum. For tbis reason, decisions on the nature and extent of such an

evaluation are always based on the consensus of a fairly large group of experts.

The Marking System

Marks indicating individual study results in a subject are given at the end

of a term or academic year. A five-point scale is used, the figure 5 denoting

the best achievement. Each mark is the expression of the teacher's overall as-

sessment based on careful consideration of all relevant aspects. The individual
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teacher is solely responsible for the.marking. No educational or legal
authority can alter a given mark or force a teacher to do so.

Marks are given for the obvious purpose of telling students, and also their
parents or guardians, to what extent their work during a certain period of study
has been judged as successful. If this were the only function of marks, alter-
native channels of information could be used and the marking system could be
abolished, as has indeed been suggested. This would eliminate or at least
greatly diminish the element of competition which many students experience as
a psychological strain.

However, marks have so far proved to be the most reliable instruments for
the selection of students foradmission to certain routes of study at the upper-
secondary and university level. They are also needed to give a future employer
an indication of an applicant's level of ability. When used for these purposes,
every possible measure must be taken in order to guarantee that as far as pos-
sible the marks given have the same value all over the country. The main
instruments used to achieve this end are various standardized tests.

The marks given to all students in the same grade studying the same
subject and, where alternatives exist, taking the same course -- "general" or
II special" -- should be spread out by the mark-giving teachers according to an
approximate normal distribution. It is important that this normal distribution
of marks refers to the whole country. Single schools and classes usually spread
differently.

Mark 1 2 3 4 5

7 24 38 24 7

In the compulsory school (grades 1-9) the actual distribution follows these
figures fairly well for the nation as a whole. In the post-compulsory school
(upper secondary) the actual distribution of marks, due to the students choice
of specialization, has gone a little "upwards", with the national means around
3.4 or 3.5.

The mark 3 denotes the mean accomplishment of the total population of
students in the whole country taking the same course. Thus, the mark received
by any individual student expresses to what extent he or she has succeeded in
relation to that population in achieving the aims and objectives set for the
subject in question. Obviously, no marking system can be perfect, in the sense
that it always does absolute justice to each individual student. However, by
means of the regular nationwide application of standardized achievement tests
based on objective techniques, it has proved possible to go a long way towards
stabilizing the marking system and eliminating variations due to change.

In the primary stage students do not get any marks. At this level local
school authorities decide on other forms of information to parents and students,
usually oral reports but also written non-formal reports. Marks are then given
at the end of grade 8, and thereafter at the end of each term, that is, twice a
year, throughout grade 9 of the basic school and the whole of the upper-secondary
school. Marks given at the end of the autumn term indicate the level of
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FIgure 5.2. TestIng and Assessment In Swedish Schools
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achievement reached during that term, whereas spring term marks are based on

the student's performance during the whole of the academic year.

Standardized Tests

Purpose

A great number of standardized tests measuring skills and knowledge in

various subjects are applied regularly all over the country. There are two

kinds which are, on the whole; similar in content and construction but which

differ in purpose.
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One kind i used for assessing the achievement, group and individual, of
the total population taking the same course. These tests are applied towards

the end of a learning period. Their chief purpose is to enable the teacher to
compare the performance of his own class with that of the total population and
adjust his marking scale according to the outcome of the testing.

The other kind is the individual diagnostic test, used at the beginning of
a teaching period, in order to give detail'ed profile of the student's skills
and knowledge. The outcome helps teachers and students draw up a study program
which will meet the specific needs of individuals and groups or of the class as
a whole.

Requiremeats

All standardized tests have to fulfill certain requirements. They have to

be valid in the sense that they actually measure the skills and knowledge
defined in the aims as accurately as possible.

In principle, the tests should cover all essential aims as laid down in

the curriculum. This is not possible, however, because so far no sufficiently
economical and efficient technique exists for testing some aims, for example,

oral pq)ficiency.
Dipgnostic tests sho-ld assess as many relevant learning objectives as

possible, otherwise they fail to indicate what special measures should be taken

to adjuipt the learning process adequately. Achievement tests can be less de-
tailed because a nationwide reference group usually has high correlations between
data obtained by measuring different abilities within the same subject. On the

other hand, if an important ability is never subjected to testing, the risk is
that it may also be neglected in the training program.

Achievement tests have to differentiate clearly between testees, ranking
them according to their performance from top to bottom, with a high degree of

reliability. What is all-important is ensuring that as far as possible the
marking of these tests is uniform throughout the country, leaving no room for
personal preference or bias on the part of the marker. This end is achieved

either by using entirely objective techniques based on the multiple-choice
principle or, where this is impossible or considered undesirable, by reducing
the influence of subjective judgment to such an extent as to make it negligible.

Construction

A section of the National Board of Education1 has until recently been
responsible for the construction and distribution of all standardized tests in

regular use and for instructions as to their application. Now test construction

has been taken over by educational research institutes at the universities.
There is for each subject a steering committee consisting oi subject experts as

well as experts on psychology and psychometrics. In order to ensure the neces-

sary feedback from schools to the test makers, some committee members are active

teachers. The committee is responsible for the analysis of aims and objectives

necessary to secure test validity for the national school system. It is also

responsible for the teting poliicy adopted by the schools, that is, it is

1The National BoarJ of Education (NBE) is an independent body, corresponding

to the admini.c.erative (non-political) branch of the Ministry of Education in

most other countries.
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responsible for the structure of the tests and for establishing principles for
the choice of elements or content areas to be tested.

The test-constructing institutes commission some aubject experts who, as

a rule, are active teachers, to construct test items along the adopted lines.

The result of their work is submitted to the committee, which makes revisions
deemed appropriate. The revised version is v.hen tried out in a number of

schools. About one-hundred-fifty text experts serve for short periods in

temporary meetings.
The testees' answers are recorded ond a detailed item analysis is made by

the steering committee on the basis of data obtained by computerizing the test
results. Items that have proved to be unsatisfactory as to reliability are
scrapped or altered. Where computerizing is not feasible, other measures are
taken to attain the highest possible degree of reliability.

In due course, the finalized version of the test battery is sent to all
schools concerned, together with detailed instructions on testing procedures.
The tests for the upper secondarY school are compulsory. Those for the basic

school are not, but about 90 perceat of the teachers use them. These basic-

school tests are uced repeatedly over a period of some years, so they are kept

confidential. In contrast, new tests are presently constructed annually for
the upper secondary school; after they are used, they are published and dis-

cussed openly.
In recent years a simplified method of standardization has been practiced.

This method, called "quick standardization", means that the tests are not tried
out first on a representative sample of testees before they are used. The first

version of the test, composed and carefully discussed by experts and steering

groups, is applied dqectly. Replies from P representative sample of testees

are then immediately collected. Norms on a five-point scale of the results are
then developed by the test constructors and quickly distributed to all schools,
where the teachers, who have waited for these norms for a few weeks, can now

record their students' test results.
The advantages of this "quick standardization" are obvious. The try-out

round can be abolished, which saves time and money. The risk of getting poor

items in the instrument has proved to be minimal. A prerequisite certainly is

that the test-construction experts and the steering committees are experienced
test makers with a good knowledge of how different kinds of test items and
instruments work at different levels of schools and different levels of student

ability.

Use of Achievement Tests

The achievement tests are administered by the teachers themselves. The

National Board of Education tests for the basic school and the upper secondary

school in 1983 are listed in Table 5.1.
In the upper-secondary school, each test is taken in the course of one

day. The dates for the different tests used in grades 10-12, which are spread
over the academic year from October to April, are fixed by the National Board

of Education. This arrangement has a double advantage in that the tension of
final examinations crowded into a few days is avoided, and the tests occur as

part of the regular school routine.
The basic school tests are administered during a four-week period fixed

by the National Board of Education. Each test consists of several parts, which

are taken on different days because at the lower stages many students tend to

tire quickly and would fail to do themselves justice if they had to take the

whole test on one occasion.
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Table p.1. Diagnostic Teats and Achievement Tests in Sweden

A = Achievement Test, average time allowance, 180 minutes
D = Diagnostic Test, average time allowance, 80 minutes

Basic School

Subject Grade1
3 4 6 7 8 9

Swedish A D A D A

Mathematics A D A D A

English D A A

FrenchNerman A

Upper-secondary School

Subject Three-to-four-year streams Twu-year streams

Grade

10 11 12 10 11

Swedish A A

Mathematics D A D

English A A

French/German A

Chemistry D ."

Physics D A A

Mechanics D



Table 5.2. Compulsory Written Testsin Swedish Upper-secondary Schools:

Three- and Four-Year Streams, Recommended by the National

Board of Education

Subject Grade

10 11 12

Number of Tests*

Swedish 2 4 3

English 4 3

Commercial English ,

2

French/German 2 3 4

Commercial French/German
2

Mathematics
4 5 3

Technology 1 2

Physics
3 3

Economics
3 2

Accountancy
3

Machine/Building Construction
2

Building Technology
2

Electricity
4

*The time allowance is 90-180 minutes for test.
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The teacher records each student's test result in the form of a mark on the
. five-point scale and works out the average mark for the whole class. Towards
, the end of the term, when the final marks are to be set, these data are used

to see if the teacher has a "good" class or a "poor" class or if the class is
homogeneous or heterogeneous in achievement.

Non-Standardized Tests

The curriculum emphasizes that the main purpose of compulsory written work
is to provide opportunities for practice and that, when used as a basis for
marking, students' results on written tests must not outweigh other important
factors. The NBE has recommended that compulsory written tests be given for
three-and-four-year streams in upper secondary school. Each test takes 90 to

180 minutes. The NBE recommends ,that teachers in upper-aecondary schools give
one to four such written tests a year. A reason to give these tests is to
make sure that not only the central curriculum but also local and individual
areas become subjects of assessment.

The same principle applies to non-compulsory written exercises, which are
used at all stages throughout the school system. It is up to the teacher to
decide on the nature and quantity of such exercises, which are normally an in-
tegral part of ordinary classroom work.

Sometimes, however, all the students in a school taking the same course
take the same written test simultaneously, and occasionally this arrangement is
extended to include all the schools in a district. In such cases a team of
teachers work out marking norms, which are then used by all the teachers
involved. This enables them to compare the standard of their own classes
with that of the others.

The Assessment Process

Classroom Observations

The teacher's main task is, .of course, to aid the students in their per-
sonal development and to help them acquire the skills and knowledge defined in
the aims laid down in the curricUlum.

This entails continually aslessing the students' work and keeping them

informed of their progress. Teachers are therefore advised to observe each
individual's performanco within the class and to record their observations

from time to time.
All performances must be taken into account, and the teacher must be on

his guard against paying too much attention to results that are easier to assess

than others. It is particularly important to take proper account of oral pro-
ficiency, in the mother tongue as well as in foreign languages, since this most
important ability caunot at present be easily measured by means of objective

techniques.
The upper-secondary school class used to be visited occasionally by a

subject expert. These experts study the work in progress and discuss it with
heads, teachers and students, both in conference and privately. They are thus

able to form a good overall picture of all school activities concerning their
subjects and of the general standard of skills and knowledge achieved in
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different schools, as well as to give advice on teaching methods and evaluation.
In the basic school the same functions are performed by other categories of

inspectors and advisers.

Written Tests
1

The teacher keeps ai record of each student's performance in all written

tests taken during the evaluation period. In the upper-secondary school all
compulsory test papers are filed so as to be available for principals and visit-

ing inspectors. By examining the papers, they are able to see if the marking
principles applied by the teacher tend to be more lenient or severe than the
avtrage and are thus in a position to assist teachers in their endeavor to
attain a high degree of uniformity in assessing the student's work.

Final Assessment

Towards the end of the term, the teacher surveys all the evaluation data
collected and ranks the students from top to bottom according to their indi-
vidual level of ability, giving each a mark on the five-point scale. These

marks are preliminary and may have to be adjusted. As stated above, the cur-

riculum emphasizes that the student's standard of performance within the class
must be given proper weight in relation to their results on written work. In

the job of assessing the students' overall standard, the teachers will find
their task greatly facilitated if they have kept a running record of their

classroom observations.
The main function of the standardized test is to be instrumental in achiev-

ing the highest possible degree of uniformity in the marking system. A detailed

description of the procedure to be followed is contained in the curriculum.
First, the teacher Calculates the mean of the preliminary marks and records

their distributj.on ove4 the five-point scale. Then he compares these data with
the mean and distributOn of marks obtained by the class in taking the nationally

standardized test. two means are identical, or if the difference between
them does not exceed ± .2 (which was seen as an acceptable tolerance for chance
influences), the teacher can conclude that the preliminary marks indicate the
standard of the class correctly in relation to that of the total population.
If the two distributions also'coincide more or less completely, the preliminary
marks can be taken as final.

Each teacher delivers the marking documents to the headmaster's/
headmistress's office; all the relevant data are arranged and recorded in such

a way as to facilitate coMparisons between classes and within each class. This

material is available at i meeting, called a class conference, which is attended
by the head and all the teachers taking the class in question for one or more

subjects. The purpose of thtclass conference is to make final decisions on the

means and distributions of maits. Comparisons are made between the standard
achieved in different subjects and also between the achievements of different

classes in the same subject. A teacher who wants to retain noticeable differ-

ences between test results and preliminary marks has to convince the class con-

ference that there is a valid reason for doing so.
The adjusted means and distributions of marks for those subjects in which

standardized tests are taken are used as guidelines for adjusting the means

and distributions for other subjects. This principle is based on the well-known

fact that within a class the means and distributions, as a rule, have a fairly

high degree )f correlation, regardless of subject.
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Dividing up the marking procedure into two steps, one for preliminary
marks and a later one for finalimarks, is important. The class conference be-
tween these two steps aims at making single marks for single students comparable
all over the country. This way it.has become possible to base the selection
for higher studies on secondary-school marks instead of university entrance
examinations.

Tree Choice of Study Route in School

In grades 1-6 (primary stage) all pupils follow the same courses. In
grades 7-9 (lower secondary) 85 percent of the schedule and the courses are the
same for all. During the remaining 15 percent of the time students can choose
elective subjects. Two-thirds of them usually take a second foreign language.
The rest take extra courses in other school subjects. The choice is free for
the students, regardless of their results. At the end of grade 9 the students
get a final grade, aying that they have completed their compulsory education
and listing the subjects they have studied and their results on the five-point
scale in each of these subjects.

About 90 percent of the students from compulsory school transfer to the
voluntary upper-secondary school. This school can take all students (the number
of places is actually 115 percent of the number of students leaving compulsory
school. Even here the studentslin principle have free choice. There are
twenty-two specializations to choose among, one technical for four years, four
theoretical for three years, three general for two years, and fourteen vocational
for two years. Usually 80-85 percent of the students take one of these twenty-
two specializations. The remaining 5-10 percent of the applicants take so-called
special courses, which have a length from half a year to three full years.
Only two out of three beginners can get the study specialization or special
course they have named as their first choice. The others have to accept a study
route that they indicated as their second or later choice. The reason for this
is that certain routes are popular and have more applicants than places, whereas
other routes have more placqs than firsthand choices.

Where a selection is made, the mean mark from the final grade of the compul-
sory school makes up the rank order. This mean mark includes all subjects,
including art, music, and physical education, as well as academic subjects.
Here something unforeseen has happened in recent years. The most attractive
study specializations are no longer the traditional pre-university specialties
(science, technology, humanities, social science, and economics) but certain
vocational ones. It is now in faci more difficult to get a place in nursing,
auto mechanics, or the agrarian or electro-technical specialties.

Selection for Higher Education

In 1975 the Swedish Parliament decided that the eligibility requirements
for higher education should be broadened to include not only the traditionally
three-and four-year academic lines of upper-sedondary school but also students
from the two-year specializations of this school (including vocational training)
as well as adults in gainful employment. According to this decision new selec-
tion rules were introduced in 1977, which means the allocation of a quota
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proportional to the different applicant categories and changed criteria for

selection between eligible applicants.
Broadened eligibility means that persons who have completed at least two

years of upper secondary school ptudies or have equivalent qualifications (for

example, folk high school2 studies) are generally eligible for higher education

as are all persons over the age of twenty-five with at least four years' work

experience (the so-called 25:4,rule). The general eligibility requirements

include a knowledge of English,and Swedish equivalent to two years of upper-

secondary studies (students eligible on the basis of age and work experience

are automatically assumed to fulfill the requirement for a knowledge of Swedish).

However, it is important to note that these are only the general eligibility

requirements, which must be fulfilled by all applicants irrespective of the study

program. In addition, specific upper-secondary-level knowledge of particular

subjects is generally required, the so-called special eligibility requirements,

which vary from course to course. In order to be admitted to medical training,

for example, an upper-secondary-level knowledge of several natural sciences is

required. Adults without a complete upper-secondary education can acquire these

subjects through municipal adult education, which is widespread in Sweden.

Where competition for places exists, however, some form of selection

must occur. The rules of selection differ from one type of program to another.

For instance, for single independent courses (in language, economics, computer

theory, or business administration), many students already have completed

vocational training or have an academic degree. Admission is made on the basis

of student interest in or need of the course. In the case of teacher training,

students are admitted on the basis of "qualification points" rather than their

needs or interests. In the case of'full degree programs, applicants are divided

into four groups according to eligibility:

(1) Applicants who have completed three- or four-year programs of

upper-secondary education.

(2) Applicants who have completed two-year programs of upper-secondary

education.

(3) Applicants with an equivalent education from a folk high school (two

or three years).

,(4) Other applicants, particularly those eligible on the basis of age and

work experience.

A maximum of 10 percent of the places are reserved for foreign students or

for admittance on special grounds (usually called "quota group five").

Each group is allocated a number of places corresponding to the number of

applicants in the group, the so-called proportional quota allocation. The

applicants in each group then compete among themselves.

2The folk high school is a type of adult training institute typical in

Scandinavian countries during the last hundred years. Most of them are

run by so-called popular movements (labor movements, religious movements,

temperance movements, and sport movements, for example). Sweden now has

120 such schools with approximately 15,000 full-time students in two- or

three-year courses plus approximately 200,000 students in short courses (from

weekend courses to eight-imek courses). They are boarding schools. They

were earlier a substitute for secondary education used by adults in farming

and industry. Now they mostly make up an alternative to regular secondary

schools or specialized post-secondary training.

102



In quota groups one to three, selection takes place on the basis of the
mean mark from upper secondary school on the five-point scale, plus additional

points for work experience. In quota;group four, selection is made on the basis

of the results of a study aptitude teit and work experience. The study aptitude

test is of the same type as the Pmerican Scholastic Aptitude Test and other

corresponding university and college entrance tests, including also subtests

for understanding English. School marks yield a maximum 5.0 points, and work

experience, 2.0 points. Even the study aptitude test in quota group four yields

a maximum of 2.0 points.
Table 5.3. shows the distribution in percentages of admitted students to

full-degree programs with restricted entry in 1977. Since this year, when the

Table 5.3. Distrib#tion of Students in
Full-dekree Programs, 1977

Quota Groups University Medicine Technology Teacher

Students Training

ih General

(1) Three-year secondary schonl
(plus work experience)

(2) Two-year secondary school
(plus work experience)

(3) Folk high school
(plus work experience)

(4A) Adult students (25:4)
without school marks

(4B) Adult students (25:4)
with school marks

(5) Foreign students (and
students admitted on
special grounds)

Total Percent

Number of Students

73 66 88 66

10 8 2 19

2 1 2 5

4 9 2 4

3 9 2 3

8 9 8 3

100 100 100 100

10,777 1,390 4,091 487

quota system was fully implemented for all Sweden, the proportions of the quota

group has not changed very much.
One circumstance which complicates the procedure is that it is possible to

be eligible in several groups. The most common form of double eligibility is

that the applir.ant is eligible in quota group four and at the same time has

qualifying school marks. Only a small proportion of quota group four is eligible

purely on the basis of age land work experience and has no upper secondary school

marks. This is why, in tatile 5.3., quote group four is split up into two sub-

groups, 4A with "pure" 25:4 applicants and 4B with 25:4 applicants with double

eligibility.
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These figures tell us, that the "older students" (twenty-five years or
more, with a minimum of four years of work experience) are relatively few
(7 percent) and that some of them (3 percent) could have applied according to
their school marks. The majority of "older students" are not found in these
full-degree university programs but in the so-called single courses of one year
or shorter. There the "older students" usually make up more than half the
number, especially in extension courses and extramural courses.

It is worth noting that no fewer than one third of the new students usually
has previously been enrolled in higher education. During all the 1970s the per-
centage of mature students and students with non-traditional backgrounds in
higher education.in Sweden has gradually increased but is still a small number.
A certain redistribution has occurred between various groups of students and
between different types of study programs within higher education. These are
primarily the effects of the new selection rules and only secondarily the re-
sult of opening up higher education to new groups.

The fact that young students coming directly from upper-secondary school
now have to compete for admission with older applicants who not only have extra
points for work experience but sometimes also have a full academic degree, is
matter of controversy. In 1980 Parliament decided that a minimum of one third
of all available places in full-degree programs should be reserved for applicants
coming directly from upper-secondary school. In fact, about two thirds of the
places are given to these applicants.

Sweden seems to be one of the very few countries where the majority of
students entering universities and other types of higher education are selected
using marks from secondary school, not a special entrance examination test. In

attempting to improve student selection, the main stress has been on making
school marks comparable across the country. For this the use of national stan-
dardized achievement tests in schools and the introduction of the two-step
procedure for setting preliminary and final marks are the two cornerstones.
It is also worth repeating here what was said at the beginning, that is, that
Sweden is a small country ith a linguistically, culturally, and socially fairly
homogeneous population and a recently unified school organization, circumstances
which have facilitated this method of selection for higher education.

Individual Results as Indicator of School Results

Assessments of outcomes of education in Sweden have so far focused mainly
on results of individuals in single grades, subjects, or courses. Test results
of this kind tell whether the individual has passed or failed, what grade he has
achieved, and how he stands in relation to other individuals in the population
concerned.

This kind of individual assessment and evaluation has existed since 1944
and is fairly well developed. It iv important to note, however, that this kind
of evaluation of individual results is concentrated on what are called "skill
subjects" or "instrumental subjects." These are given the compulsory-school
level in Swedish (reading and writing), mathematics, English, German, and French
(the two last languages as elective subjects). On the post-compulsory, upper-
secondary level, individual tests are given in the same subjects as well as
physics and chemistry.

No centrally developed and administered tests are given for so-called
"orientation subjects" (different courses of social studies and science) and
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vocational subjects. The reason for this is that these subjects and courses
usually do not have a uniform national structure.

A number of reslearch and development activities have begun to extend this
kind of individual evaluation to evaluations of whole educational programs. An
educational program concerns many students, subjects, and courses. A program
can be training for a trade, profession, or a restricted examination. Such
programs usually also have specialized evaluation criteria to be applied not
only to individual students but also to students as a group. An educational
system is an even wider concept, that is, primary school for the whole nation
or for a region.

In the post-war period a number of other steps were also taken to improve
education and adapt it ,to new indiviidual and societal demands. For instance,
through extending the period of compulsory training at school, broadening
secondary education to include nearly everybody in each year cohort (from elite
education to mass education), coordinating general-academic and technical-
vocational education into new programs, and making the school structure compre-
hensive with differ9nt programs within the same organization. The organizational
diversification of students into different fields of study was postponed, final
examinations were changed, and access to higher education became easier.

These changes (the list could be extended and specified) articulate the
need for an 'evaluation which goes beyond an assessment of indi7iduals in single
subjects. Two types of more complex evaluation are now being tried out. One

type can be called a "total curriculum" evaluation. The knowledge, skills, and
attitudes of the individual student, seen as a unit, make up the subject of the

evaluation. A second type is the result of a group of students in one or more

evaluation criteria. In this second kind of evaluation, differences between
individuals, schools, and regions become important subjects of analysis.

Program evaluation and system evaluation used to be done predominantly
through inspection, accreditation, and specially designed reviews by evaluation
institutions. The ambition is now to develop national assessment programs, in
which the data from individual tests will make up the statistical basis.

Two types of scoresof assessments have proved to be of utmost importance:
(1) the mean score of the institution and the system in whatever criterion or
type of assessment is defined; and (2) the variable (the standard deviation or
other kinds of corresponding estimation) of the same assessment. The first one

indicates the level of the institution or the system. The second one tells how

many students fall below an acceptable minimum standard (and therefore might

need extra support) and how many are especially high (and therefore perhaps
should be observed and treated in a special way). Quite naturally it is impor-

tant to have not only traditional achievement test scores but also estimations'
of different kinds of non-cognitive results of education.

Considerations of this kind, emerging from egalitarian goals, underline
the need for different analyses of variance, such as: inter-individual, intra-

institutional (classes, groups), inter-institutional, (schools), and intra-
system variance (regions, districts).

This is supposed to help teachers, heads of schools, administrators, and
policymakers find out the strong and weak points of a system or an institution
and how available resources might be used to improve the results.

Such analyses of variance are easily done with assessments according to

standardized achievement tests. In principle they also could and should be

done with criteria of a non-cognitive kind, for example, the kind and degree of

student participat!.on in decision-making within institutions and systems and

how training within institutions and systems is related to changes in society,

industry, and the labor market. Obviously, "effectiveness" can also be defined

105

11 9



in many, often quite pragmatic ways, as for instance the pass-fail frequency,

the frequency of class-repeating, the annual cost per student, and the total

public expenditure per graduated student.
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6

A BRIEF INTRODUCTION TO THE SYSTEM OF
HIGHER SCHOOL ENROLLMENT EXAMINATIONS IN CHINA

Lu Zhen

Historical Background

The Recommendation System in Ancipnt China

For fourteen hundred years, from 840 B.C. to 587 A.D., selection and
promotion to positions of authority in many ancient Chinese dynasties were based
on a system of recommendations by educational institutions at various levels.

As far back as 840 B.C., when the West Zhou Dynasty had just been founded,
the ruling classes, pressed by administrative needs to consolidate power, estab-
lished the gongshi system and the system of selection ar, promotion from the
level of xiangxue (schools on the county level) through guoxue (schools on the
prefecture or province level) to the level of taixue (the level of national
university). The enrollment examinations included moral conduct and military

feats. The enrollees were predominantly princes and the eldest sons of warlords
and senior officials, with the exception of a few rare talented plebeians.

With the crumbling of the slave system and the establishment of various
feudal kingdoms, the seventh century B.C. (that is, the Spring and Autumn Period)
witnessed the emergence of the system of retaining literati. To expand their
sphere of influence, these feudal kingdoms endeavored to attract literati and
encouraged the running of private schools. Some kings and private school

teachers had thousands of students. For instance, Confucius, the famous educa-
tionist of the Lu Kingdom, was reputed to have three thousand students, only
segelity-two, or 2.4 percent, of whom were considered to be his "worthy students."

A system of recommendation yas adopted from 344 B.C. to 605 A.D., that is,
from the Reform Movement of Shangyang in the Qin Kingdom and the unification of
China by the First Emperoriof the Qin Dynasty to the beginning of the Sui
Dynasty. Under this system, each prefecture kingdom (which was comparable to a
province) recommended a certain number of people in accordance with certain

regulations. They would then be recommended by the prime minister or other
high officials as xiaolian (a man of filial piety and honesty) or xiucai (a
literary talent). After certain examinations of verification, they would get

their appointment as officials.
These systems, despite their differences in name and the requirements af

the candidates, share a common trait: that is, the method of recommendation.
Historically, these systems played certain positive roles, as Oey promoted a

number of politicians and reformists. However, they also entailed numerous

social evils, mainly the Monopoly of recommendations by the bureaucrat-landlord

class. Generally, recommendations were not made according to the candidate's
virtues and talents but according to his family status. Consequently, many

capable people were deprived of the opportunity to go to school because they

were children of Ocebeians. Sometimes it even happened that a person was
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recommended to be a xillcai without knowing a single word. Very often, no high

officials were from poor origins, and even low officials had aristocratic

genealogies. In short it was a corrupted system. On account of its flaws,

the system of recommendation was abolished by the Sui Dynasty in 587 A.D.

The Imperial Examinations System in Ancient China

The year 606 saw the establishment of the Imperial Examinations System,

which continued for more than thirteen hundred years until 1905, the end of the

Qing Dynasty. "Imperial Examinations" in China involved selection and promotion

according to examinations of different levels. The exact methods varied from

dynasty to dynasty. In the Tang Dynasty, examinations were held at two levels,

one under the charge of prefecture authorities and the other administered by

the Ministry of Rites (which includes the present-day Ministry of Education).

Those who passed the examinations were appointed as officials. In the Sung

Dynasty, a final imperial examination was added, which the emperor himself

presided over. In the Ming and Qing Dynasties, four levels of examinations

were given, namely, (1) the pre-prefecture examination, the passers of which

were given the title xiucai; (2) the prefecture examination, the passers of

which were called juren; (3) the examination held by the Ministry of Rites,

the passers of which were given the title gongshi; and (4) the final imperial

examination, with the emperor himself as the presider, the passers of which

held the title iinshi. Among them the number one scholar was called zhuangyuan,

the number two scholar was called bangyan, and the number three, tanhua; all

were appointed official positions.
The imperial examination consisted of five subjects: (1) jinshi (candidate

in the highest imperial examinations) prose, poetry, and political essays, mainly

testing the level of literary writing and political argumentation; (2) classics,

mainly the Five Classics (namely, the Book of Songs, the Book oi Rites, the

Book of Changes, and the Spring and Autumns Annals), mainly testing the can-

didates' comprehension of the essence of those classics; (3) law, testing the

candidates' kauwledge of law; (4) calligraphy; and (5) mathematics.

The examination questions generally took the following forms:

(1) tiejing, namely, filling in the blanks. The text of the classics was

covered, leaving exposed only some characters in a certain line. The

examinees were required to fill in the rest of the words;

(2) answering questions concerning the classics, in both oral and written

forms;

(3) writing poemt on assigned topics;

(4) discoursing on politics, that is, writing political essays;

(5) jingyi, writing an essay expounding on profound truths in politics,

economics, morality, and self-cultivation by applying the general

principles of the classics, after being given a particular sentence

in one olf the classics. . Starting from the Sung Dynasty, more and

more emphasis was laid on this. In the Ming and Qing Dynasties, the

essays were limited to "The Four Books" and "The Five Classics", which

gradually resulted in the notorious sterotyped writing known as the

"eight-part essay".
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In comparison with the previous systems of recommendation, the imperial

examination system was a great step forward. By dint of the different levels

of examinations, which had some fairly objective standards, this system made it

difficult for fraudulent practices and thereby promoted many extraordinary

politicians and men-of-letters. However, due to the corruption of the social

system, both the form and content'of the examinations gradually lost their

flexibility. Finally, when they came to be dominated by "the eight-part essay",

which required only memorization, the examinations lost their usefulness in

selecting and promoting capable people.

The Higher-school Enrollment Examination Before the Revolution

After the Opium War in 1840, the tentacle of western culture found its

way into China. Some progressive intellectuals then started criticizing the

imperial examination system as "empty and useless". Meanwhile, they called for

the abolition of "the eight-part essay" and the establishment of new schools.

From 1895 to 1898, famous schools, namely, Zhong-xi School, Nanyang School,

and Jingshi University were built in Tianjin, Shanghai, and Beijing, respec-

tively. In 1912, that is, right after the Revolution of 1911 which overthrew

the Qing Dynasty, the Ministry of Education renamed these schools as

universities.
In 1917 the Ministry of Education stipulated that all students of normal

universities and colleges must pass an enrollment examination. In 1938 the

Ministry of Education announced that from then on unified enrollments would

be held in all normal universities and colleges and that such matters as the

subjects of examination, the assignmeut of questions, and the standards of

acceptance were to be under the charge of a unified enrollment committee.

According to the announcement, both written and oral examinations would be given.

The written examinations were divided into three groups for different examinees.

Each group consisted of seven subjects, among which civics, Mandarin Chinese,

English, and the history and geography of China were common to all the groups.

Mathematics was also an obligatory subjc but the examination paper varied

slightly from group to group. In additl examiuees of the first group were

required to take history of the world and loose one from ...lie three subjects,

that is, physics, chemistry, and biology; the second group was required to take

physics and chemistry; and the third group was required to take biology (or

world geography for candidates of the department of geography) and choose between

physics and chemistry. The oral examination was put in the charge of relevant

schools. Unfortunately, this system of unified eniollment examination was never

put into practice because of the War of Resistance Against Japan. In 1947 China

had 125 higher schools with only 150,000 students. All these schools had their

own systems of enrollment examinations.

The Higher-school Enrollment Examinations After Liberation

When the People's Republic of China was founded in 1949, there were

altogether 205 higher schools with 117,000 students. In 1952 some adjustments

were made, and the sixty-five private higher schools were turned into public

schools.
To meet the needs of the planned econowic construction and fulfill the

plan of higher school enrollment, a national higher school enrollment committee

was set up in 1952. This brought about the unification of higher school enroll-

ment throughout the country (with the exception of Taiwan), including the

unification of examination questions, requirements for application, examination
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subjects, general principles, policies, and concrete measures of enrollment. A
working committee of higher school enrollment was subsequently established in
each of the provinces, cities, and autonomous regions (except for Taiwan). The
committees were in charge of applications, examinations, political examination,
physical examination, grading examination papers, and admissions. This work
was done according to regulations stipulated by the national committee. This
guaranteed the fulfillment of the country's higher school enrollment plan and
the quality of the enrollees. It also brought convenience to the examinees,
who could then take examinations for any higher school in the country without
having to travel beyond their counties, thus saving considerable money and
manpower.

Examination Subjects

Since liberation, some changes in the subjects of examination have taken
place. In 1952 there were eight subjects: the ABC of politics, Mandarin
Chinese, a forei.gn language (either Russian or English), history and geography,
mathematics, physics, chemistry, and biology. In addition, applicants to
departillents of physical education, music, and painting were examined in the
relevant subject.

In 1954 the enrollmegt examinations were classified into two categories in
order to suit the needs of different specialities. First, applicants to science
and engineering, medicine, agriculture, and forestry departments were required
to take the following seven examihations: the ABC of politics, Mandarin Chinese,
mathematics, physics, chemistry, biology, and a foreign language. Second,
applicants of liberal arts, law, finance and economics, and physical education
departments were required to take aye examinations: the ABC of politics,
Mandarin Chinese, history, geography, and a foreign language. Applicants to
the finance and economics department were additionally examined in mathematics,
and the applicants to the department of music, painting, and opera were also
examined in the relevant subject.

In 1955 the examinations were further classified into three sets. Appli-
cants to science and engineering departments were examined in five subjects:
Mandarin Chinese, the ABC of politics, mathematics, physics, and chemistry.
Applicants to the departments of medicine, agriculture, forestry, biology,
psychology, and physical education were also examined in five subjects:
Mandarin Chinese, the ABC of politics, the fundamentals of Darwinism, chemistry,
and physics. Applicants to the departments of liberal arts, law, and finance
and economics were examined in four subjects: Mandarin Chinese, the ABC of
politics, history, and geography. In 1958 a foreign language was added to
every category.

In 1964 the subjects of examination again fell into two classes. Candi-
dates of departments of natural science (science and engineering, agriculture,
forestry, and medicine) were examined in Chinese, the ABC of politics, physics,
chemistry, and a foreign language. Candidates of the departments of liberal
arts were examined in Chinese, the ABC of politics, history, geography, and a
foreign language. In addition,'would- be finance and economics majors were
examined in mathematics, and foreign language majors also took an oral
examination.

Due to the Cultural Rqvolution, the unified national higher school enroll-
ment system was suspended from 1966 through 1976. From 1966 through 1971 higher
school enrollment was totally stopped. When higher school enrollment resumed
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in 1972, middle school graduates were excluded. Only workers, peasants, and
soldiers with at least two years' practical experience and a junior-middle-
school graduate level were qualified for enrollment. All academic examinations
were cancelled, ind a new system of recommendation was adopted. Consequently,
fraudulence became a common occurrence, and the quality of fresh enrollees and
the level of education drastically deteriorated. Our cause of education and
talented training suffered a serious setback.

In 1977 the recommendation system was nullified, and the system of unified
national higher enrollment was again called into operation. Fresh middle-school
graduates again became the main source of enrollment, and the system of academic
examinations was resumed. We adopted the principle of "admission according to
quality" with regard to the candidates' moral character, academic level, and
health, thereby greatly improved the quality of the enrollees, restored the
normal order of teaching, and ameliorated the general mood of society.

Since 1978 the unified national higher school examinations have been
classified into two groups:

(1) Candidates for the liberal arts major take examinations in six
subjects: political, Chinese, mathematics, history, geography, and a
foreign language;

(2) Candidates for natural science (science and engineering, agriculture,
forestry, and medicine) majors take examinations in seven subjects:
politics, Chinese, mathematics, physics, chemistry, a foreign lan-
guage, aad biology (which was added in 1981).

As for the foreign language, the examinee can choose from English, Russian,
Japanese, French, German, and Spanish.

Every year the unified examinations take place on July 7, 8, and 9. The
time limit for each examination is normally 120 minutes, with the exception of
Chinese (150 minntes) and biology (60 minutes). The time of examination for
all the subjecti is stipulated as follows:

July 7: Morning: Chinese. Afternoon: Chemistry/Geography
July 8: Morning: Mathematics Afternoon: Politics/Biology
July 9: Morning: Physics/History Afternoon: Foreign Language

According to the regulations, all the examination places are located in
cities of county level or above. The organization and leadership of the
examinations, the selection of the examination places, the regulations for
proctoring the examinations, are all strictly stipulated.

The Goals of the Examination

The main goal of the examination is to select qualified enrollees for
higher schools. In recent years more than two million new middle-school
graduates and other young people have taken the examinations. This year only
about 560,000 students, or about one-fourth of the examinees, were enrolled.
Therefore, the examinations are highly competitive. In view of the fact that
most of the examinees graduated from middle-school some time ago, the examina-
tion papers must not unduly favor them over the actual level of the average
current middle-school graduate.
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We stipulate the following pliinciple in setting examination questions:

they must both advantageous to the selection of enrollees for the higher

schools i4 conducive to the improvement of the level of teaching in the middle

schools.
In accordance with the above,principle, there are four points in setting

examination questions. First, the higher-schcol enrollment examination, being

a kind of selection examination for universities and colleges, must have a high

predictive validity. The higher-school enrollment examination is not an

achievement examination for middle-school graduates; rather, its main purpose

is to select only part (about one fourth) of a great number of middle-school

graduates for the pursuit of advanced studies in higher schools. Therefore,

a considerable section of the exanination quentions must be tolerably more

difficult than those of senior-middle-school leaving examinations.

As regards the contents, the emphasis is on testing the basic knowledge

and skills which the examinees have learned in middle school and their ability

in applying them in a living way. In short, both knowledge and ability must be

taken into consideration in setting the examination questions. To take the

examination of Chinese for an example, the examination papers are designed to

test the examinees' reading comprehension, writing, and essential knowledge

about the language by questions about present-day Chinese and composition.

Normally, reading comprehension and writing constitute fifty points each, and

basic knowledge, accounts for twenty points. To take another example, questions

of mathematics, physics, and chemistry, which fall in the scope of mathematical

knowledge, are mainly designed to test the examinees' basic knowledge and skill

in these subjects, their ability to analyze, to reason, to calculate correctly

and quickly, and to apply their knowledge in a comprehensive way.

Secondly, as the higher-school enrollment examination has some influence

on teaching in the middle schools, it is essential that the scope of the exami-

nation questions do not go beyond that of the syllabuses of the subjects for

middle-school studenis, nor exceed that of middle-school textbooks. Furthermore,

they should cover as much as possible the basic contents of the midne-school

syllabus and textbooks as well as their requirements for basic skills. For

example, in the chemistry examination paper of 1984, 17 percent of the questions

came from the third-year junior middle-school textbooks; 40 percent came from

the first volume of senior middle-school texts, and 42 percent from the second

volume. The paper iacluded fifty concepts and over eighty elemental compounds,

which covered all the basic theories in senior middle-school textbooks, including

physical constructions, the periodic laws of elements, chemical balance, as

well as chemical calculations.

The third point in setting examination questions is that it is also

important that difficulty in the examination questions be suitably graduated.

Judging from the higher-school enrollment examinations in the past few years,

it is essential to give some questions of intermediate levels, in order to

distinguish the one-fourth expected enrollees from the rest. Even these ques-

tions should be of varying degrees of difficulty so as to bring out the dif-

ference in the high scorers' grasp of knowledge and their ability to put it

into practice and to widen the gaps betwee their scores. This will enable us

to pick out the qualified examinees according to their academic merits. In the

meantime, due consideration must be given to the actual conditions of teaching

in the middle schools to guarantee a proper rate of passers. Therefore, the

questions should be of various levels and arranged from the easiest to the most

difficult.
Lastly, in view of the fact that middle schools in China are divided into

key schools and ordinary schools with their respective requirements of education,
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in 1984 we decided to attach some optional questions of greater difficulty and
a higher level than the requirements of the middle-school syllabuses to the
examination papers of mathematics (for students of natural science), physics,
chemistry, English, and Russian. The optional questions for each subject added
up to ten points, but they were not added to the total score. They are used
only for the reference of higher schools in admitting new enrollees.

In recent years, the form of the examination questions has constantly been
improved. The level and scientific method have also been raised. In respect
to the types of questions, new experiments have been made every year in addition
to such traditional types as true-or-false questions, filling-in-the-blanks,
multiple choice, filling-in-the-pictures, reading-the-pictures, calculations,
defining terms, correcting mistakes, answering simple questions, and comprehen-
sive experiments. Each of these plays some role in testing the examinees' level
of knowledge as well as their ability to apply their knowledge in a living way
and to make judgments and inferences. At present China is paying mpre and more
attention to the standardization of examiLation questions, tue objectivity of
grading, and the modernization of the whole testing system in higher-school
enrollment examinations. For instance, in recent years, multiple choice, which
is still under special experiment, is being introduced into higher}school
enrollment examinations, and its merit of one correct answer and objectivity of
grading is being assimilated into other comprehensive questions as an experiment.
Nevertheless, just as the traditional questions and answers have their own
limitations, it is difficult to use multiple choice alone to achieve the same
effect :a that produced by the classics and the "political essay."

In setting the examination papers, we always prepare two sets of questions
of roughly the same level for each subject, that is, Set A and Set B, together
with their respective correct answers. Set B is prepared in case the examina-
tion is postponed on account of some unsurmountable difficulties.

Grading the Examination

Printing and distributing the higher-school enrollment examination papers,
and the,examination itself, are under the unified management of the working
committees of higher-school enrollment of all the provinces, municipalities,
and autonomous regions (except for Taiwan). There are altogether approximately
53,000 examination places in some 2,400 counties, cities, and districts through-
out the country. On July 7, 8, and 9, more than 100,000 people are needed to
proctor, and after the examinations another 100,000 teachers must be organized
for grading the examination papers, which normally takes about two weeks.

In order to strengthen the management of grading and keep unified standards
of grading, all the grading workshops are located in a small number of higher
schools in each province or city. Normally, examination papers of the subject
are sent to one school.

1

The grading work is mainly done by higher-school teachers with the partic-
ipation of a proper percentage of experienced middle-school teachers. Normally,
university teachers account for 70 percent of the examiners, and middle-school
teachers account for 30 percent. Before the grading work starts, all the
examiners are organized to study the "keys to the questions" and the "standards
of grading." On the basis of this, some trial grading is done to train the
teachers. In the process of grading, every examination location has some senior
teachers to do the checking work. Meanwhile, people designated by the enroll-
ment committees of the provinces, municipalities, and autonomous regions
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selectively eicamine the graded papers in order to eliminate all possible

mistakes and unfairness and to ensure the quality of the grading.

The grading is done in a flow process, each examiner being in charge of one

question (composition aid essay question are under the common responsibility of

tws examiners). The expenses of the grading are covered by the national enroll-

ment expenditure. The examination scores are totally confidential, accessible

only to the examinees themselves.

Admissions

The decision to accept new students is made under the unified organization

of the enrollment committee of the provinces, municipalities, and autonomous

regions. After the political nd physical examinations, we make a decision on

the basis of minimum scores. This identifies about 10 percent more than the

total number of the students to be enrolled according to the plan. The univer-

sities and colleges will then select their enrollees according to their scores

in relevant subjects and the order of preference in the students' applications

(each student can apply for two schools, plus three more for reference; for

each, he can apply for two departments or specialities.

To make up for the shortcomings of the unified examinations, we have decided

that starting this year, a small number of students with excellent academic

records or of rare intelligence be exempt from the examinations and sent directly

to the universities or colleges and that a few other students with specialized

skills or knowledge will be examined on basis of recommendations.

From this brief survey of the system of selection and promotion in the

history of China, it is clear that as a main means of enrollment, the examination

is far more reliable and fair and much less susceptible to social evils. The

system of the unifield higher-school enrollment
examination is very effective in

selecting qualified middle-school graduates and other young people for univer-

sities and colleges, in accordance with the overall enrollment plan of the state.

It ensures the quality of the new enrollees of the higher schools and the train-

ing of talented people and, to certain extent, it also gives an impetus to the

improvement of teaching in the middle schools. In the past few years, we have

made some improvements in the subject, content, and form of the examinations

and in the scientific quality of setting the questions. However, the present

traditional examinations still have a long way to go to meet the demand of

standardization an4 scientific methods, and they do not quite suit the needs of

our "four modernization" program. Therefore, we shall make full use of the

materials submitted at this seminar and learn from other countr4-s' strong points

on the basis of our own experience, so as to improve our higher--aool enroll-

ment examinations and strive to establish a higher-school enrollment examination

suitable to our national condition in the near future.
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7

DESIGNING THE ENGLISH LANGUAGE PROFICIENCY
TEST IN CHINA

Gui Shichun

Introduction

In a large country like China, standardization often involves the use of
immense resources of manpower and financial support. This is the situation
facing the administration of standardized tests in China. The topic that I
choose for discussion is that the ideas ard procedures of a standardized test
can be tried out with the help of a microcomputer. In this way we can follow
all the technicalities of standardized testing, which have become so specialized
that only highly professional testing organizations can handle them properly.
I believe that only when more and, more people are familiar with the concepts of
standardized testing and the sequential steps of constructing a test in a small
way can China have standardized tests in a big way. Over the past few years, I
had the privilege of working with a team of test-setters on the English Profi-
ciency Test (EPT), the first of its kind that had been trying to follow all the
requirements ofia standardized test. I would like to make use of the data we
collected to illustrate my points. I am addressing this to Chinese readers
with the intent of familiarizing them with the ideas and techniques of modern
testing. In the course of my preparation, I have made extensive use of sucli
classics as Robert Thorndike's Educational Measurements.

Stage One: iPlanning a Standardized Test

Constructing a Test

Figure 7.1. illustrates the:stages in constructing a test.

Choosing the Right Test

We can see from Figure 7.1.. that stage one is a very important step in the
sense that it is fundamentally a decision-making process. The test planner is
faced with the question of studying the needs of the society in terms of educa-
tional objectives and deciding on the kind of suitable test to fulfill such
needs. In general, tests can be categorized in different manners: according
to their use, the way test scores are reflected, the manner in which the items
are graded, the way the skills and abilities of the students are measured, and
the test requirements.

1. According to their use

An achievement test measures the progress or achievement the students made
over a period of time. It has to follow rather rigidly the course syllabus,
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tt Figure 7.1, Flow Chart of Stages of Standardized Test
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and the scores of the students reflect what they have already learned of that

specific syllabus.
A proficiency test measures the students' proficiency level in particular

skills or areas'of knowledge so as to determine whether their level corresponds

to specific requirements. In the case of a language proficiency test, adequate

control over language akills is implied. The proficiency test differs from the

achievement test with regard to uncertainty about previous instructions; it is

aiming at a common standard that can be applied to all.

The aptitude test is an indicator of some future performance by the indi-

vidual. A language aptitude test, therefore, is a prognostic measure that in-

dicates whether a student is likely to learn a second language readily.

The diagnostic test differs from the others in that it relates to the use

of information obtained and to the absence of a skill in the learner. A diag-

nostic test may be constructed for itself or it may be an additional use made

of an achievement or proficiency test.
When to use what test is a matter of educational consideration. The user

should be fully aware of his purposes before he decides on the kind of test to

use.
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Table 7.1. Uses of Different Types of Tests

Achievement Proficiency Aptitude Diagnostic

Feedback &
Backwash

Selection

Progress
Check

Proficiency
Evaluation

Prediction

2. According to the way test scores are reflected

The norm-referenced test compares a student's performance against the per-
formance of other students. The norm-referenced test is used for the purpose

of selection of candidates by setting up either percentile or standard score
norms.

The criterion-referenced test indicates whether the student has met prede-
termined objectives or criteria. The achievement test is very often criterion-

referenced because it is geared to certain known syllabuses.

3. According to the manner in which test items are graded

The objective test consists of objective items, each of which has a spe-

cific correct response. Therefore it is always scored "objectively" whether

the items are scored by teachers or by machines, by one teacher or another,
today or last week. Objective items include multiple-choice items as well as

fill-in-the-blank and short-answer questions.
The subjective test consists of subjective items that do not have a single

right answer. A subjective item may be scored in different ways by different

teachers under different circumstances. Subjective items include compositions,

translations, or oral interviews.

4. According to the way the skills and abilities of the students are

measured

Discrete-point test measures whether or not the students have mastered
specific elements of skills or abilities. In the case of a language test, items

can be set to test the students' mastery of vocabulary, structures, or phonetics

in separation. Most multiple-choice items are discrete-point items.

The global test, in the case of a language test, htls global items which

measure the students' abilities to understand and use language in context. For

example, a composition can measure the students' use of vocabulary and structure

as well as their fluency in written expression.
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5. According to test requirements

The speed test is one in which the student works against time, to complete

a given task. A typical speed test is the typing test in which the student

tries to improve his or her rate of words per minutes.

The power test is one in which the student is given sufficient time to

finish the test and what is being measured is the power of the student to do a

task.

6. According to the dimension in which tests are used

The large-scale test is used in citywide and statewide testing programs,

made practical by the advances of technology for processing the examinee re-

sponses. A large-scale test is a standardized test in the sense that it has

been tried out on a proper sample of the population for whom it is intended and

that on this sample it has been shown to be both reliable and valid.

The classroom test is an ad hoc test which any teacher may wish to construct

and use himself in his own teaching. The most familiar role of the classroom

test is to furnish an objectiye evaluation of each student's progress, that is,

his or her attainment of course objectiv!s and his or her performance in rela-

tion to that of the rest of the class. In general, the teacher does not have

to utilize the sophisticated techniques used in large-scale testing programs.

Differentiating types of tests helps test designers visualize the character

of the testing programs so that a clearly defined test blueprint can be worked

out. For example, after studying the situation in China, the test constructors

of the EPT decided that it should be a large-scale, norm-referenced test of

English proficiency, which should consist of a large proportion of discrete-

point objective items, supplemented by a subjective component. As it is a

proficiency test, both power and speed should be taken into consideration.

The main purpose of the test is the selection of scholars to study abroad.

Table 7.2. Appraisal of Educational Objectives of English

Proficiency Test (EPT)

Bloom's
Taxonomy EPT Percentage

Structure 6.3

Vocabulary 12.5

Reading
Comprehension 25

Comprehension
Listening ,

21.9

Comprehension

Application Correction 6.2

Analysis Close 12.5

Synthesis Writing 15.6

Evaluation

Knowledge
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Determining the Content and Score

In this respect, Bloom's taxonomy of educational objectives (1956) may
throw some light on what activities and skills to appraise in an educational
test. A test does not have to cover every domain listed in the figure: how-

ever, the test constructor would be well advised to consider in every test
situation the applicability of some type of classification of behavioral objec-
tives. Even a limited application should help him or her break away from the
traditional pattern of testing which is confined to knowledge of definition and.
facts. The taxonomy is a hierarchy of objectives representing different levels
of intellectual abiiities and skills. Table 7.3. shows how syntax can be tested

in terms of these levels.
A rule of thumb for selecting content areas is to follow the normal dis-

tribution: having fewer items at the two ends of the taxonomy and concentrating

on the middle. In Table 7.2. the EPT is cited as an example for illustration.

Selecting Item Types

Open-ended items are test questions for which students may give a variety

of responses. Oral interview, compositions, content questions, and translations,

for example, are all open-ended. The marker of open-ended items is often accused
of being too subjective; however, through the development of an appropriate
scoring procedure, it is possible to evaluate student performance with a good
degree of objectivity.

Table 7.3. Testing Syntax in Terms of Bloom's Educational Objectives

Taxonomy Item Types

Knowledge Items to test knowledge of grammatical rules

Comprehension Identification of grammatical errors

Application Correction of grammatical errors

Analysis Formation of sentences to express ideas

Synthesis Combining sentences into a discourse

Evaluation Judgment of style

Closed items are designed to elicit specific responses from the student.
The multiple-choice item format is most often selected for standardized tests,
whereas classroom teachers typically make heavy use of short-answer items, for

which the teacher must prepare a scoring system in advance. When possible, the

students should be told exactly how their performance is to be evaluated.

Another important feature of the test plan is the specification of the

number of items to be included in the test as a whole and in various parts.

Relative weights should be assigned to the various parts of the test. The
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purpose of the assigned weights is to assure that the various parts will
contribute to the composite score in proper relation to their judged importance.
Finally a two-axis chart of specification can be worked out.

Table 7.4. Distribution of Items in the English Proficieacy Test
(EPT) by Type and Complexity of Skill

Type of Skill

Grammat.
Structure

Voca-
bulary

Reading
Compre. Cloze

Listening
Compre. Writing Total

Knowledge 10 20 30

Comprehension 40 35 75

Applications 10 10

Analysis 20 20

Synthesis 25 25

Total 20 20 40 20 35 25 160

Percentage 12.5 12.5 25 12.5 21.9 15.6 100

Time Limits
(ninutes)

20 60 20 30 30 160

Producing a Test Syllabus

Producing a test syllabus is an essential step if the test is going to a
standardized one and open to the public. It involves producing the syllabus
for those taking the test and instructions for administering and scoring the

test. In some cases, a specimen' test is also included in the syllabus. The

syllabus is something both the test-setters and the public have to follow, so
that the test can be held cónstint and play the role of standardization. In

China, very few tests have syllabuses to go with them, and the test-takers have

no way of knowing in advance how thy are going to be tested. In addition, the

test-users have no way of knowing how the test scores are going to be inter-

preted. ;The EPT has a syllabus and a set of specimen tests, and they are known

to the public. The production of a test syllabus should be considered as a

major step towards standardization.

Stage Two: Pretesting

Requirements

Pretesting is an important stage in standardized testing. A standardized

test involves tens of thousands: of test-takers, and it is a very often a
1
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selection decision-making process. In order to ensure the reliability and
validity of the test, it is necessary to introduce the stage of pretesting,
the central technique of which is item analysis.

Certain requirements for pretesting must be fulfilled before analyzing the
gathered data. The 9;wwle for the pretesting must be representative, consistent,
and secure.

The sample for the pretesting should be representative of the population
to be tested and be selected by an efficient sampling procedure. Ideally, each
student in the sample should be individually drawn from the population by simple
random or stratified sampling. This question has to be considered in relation
to the other requirement -- security. If we have no way of protecting the
security of the test, then it is advisable to have the pretest in restricted
areas. This also has disadvantages, since representation is best obtained by
having broad sampling of test-takers.

When we say the sample must be consistent, we mean that the same test for-
mat must be administered under the same circumstances. This is absolutely nec-
essary for a new standardized test because the pretest will give us information
on whether the test is afiequate in terms of level of difficulty, test length,
time limits, and weighting.

The pretest materials must be secure because the items will be used in the
future. Actually one of the main purposes of pretesting is to get rid of weak
or defective items, so that a pool of good items can be eventually built up.
In a large country like China, where a nationwide test often involves millions
of test-takers, security has always been a headache. It is advisable therefore
to have large quantities of iteens pretested a few years earlier in different
centers and build up an item bank. This is possible only after we have been
quite sure of the format of the standardized test and we are not likely to
change it shortly.

Item Analysis

Item analysis is central to pretesting. It seeks to provide data for
determining, (1) the difficulty of each item; (2) the discrimination power for
each item; (3) weak or defective items; (4) the correlation among the items in
order to avoid overlap or bias in item selection; (5) the number of items con-
stituting the final test and the appropriate time limits for the final test.
Item analysis is an intricate process that can only be done on a computer.
This can be managed on a microcomputer that is now easily accessible in China.
The provam for item analysis is known as GITEST II and was developed by the
Guangzhou Institute of Foreign Language. Table 7.5. is a printout of an ex-

cerpt of the results of an item analysis.
Item Difficulty. The most popular measure of item analysis is p -- the

proportion of correct answers on the item. So the p-value is actually a measure

of how easy an item is: the larger the item proportion p, the easier the item.

That is why p-value is also called facility value. The last two columns in

Table 7.5., give us the p-value in terms of proportion (P+) and transformed
standard score (Pd). For item 20, the key is D (marked *); 146 out of 174 stu-
dents got it right, so P+ is 0.84. Pd is 9.05 obtained by the formula

A = 13 + 4z
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Table 7.5. Excerpt of EPT Item Analysis Printout

ITEM NO.: 20 KEY: D TEST CODE: EPTPG1 NO. OF CANDIDATES: 174

MT MI MA MB HC MD MO A B .0 D 0 Ar Br Cr Dr Or P+ Pd

12.14-'11.0- 8.12 10.04 9.09 13.77 -5 5 2 21 146 0 0.09'-0.02 0.3 0.46 0 0.84 9.05

ITEM NO.: 21 KEY: D TEST CODE: EPTPG1 NO. OF CANDIDATES: 174

MT MI MA MB MC MD MO ABCDO Ar Br Cr Dr Or P+ Pd

12.14 12.34 11.19 A2.64 7.83 14.48 0.42 62 18 3 91 0 0.4 0.02 0.06 0.51 0 0.52 12.77

ITEM NO.: 22 KEY: C TEST CODE: EPTPG1 NO. OF CANDIDATES: 17411
MT MI MA MB MC HD MO ABCDO Ar Br Cr Dr Or P+ Pd

12.14 12.34 8.01 10.05 13.99 9.21 0.42 12 12 139 11 0 0.23 0.13 0.51 0.16 9 0.8 9.65



z being the standard score of 0.84, which is -0.9875 here. Since Pd is far
below the mean -13, it is a fairly easy item. We can also look at the figures
below MT (the mean criterion score of the total) and MI (the mean criterion
score of the subtest). Both 12.14 and 11 are below the mean, signifying that
both the test as a whole and the subtest are somewhat easy. The ideal p-value

for an item is 0.5. In a group of one hundred examinees, when all the items of
the test are perfectly correlated, 0.5 means the best fifty students are dis-
tinguished from the other fifty stndents, and the number of discrimination be-
tween persons is 2,500 (50*50). If the P-value is 0.01, we can only distinguish
one person frow the other ninety-nine students, the level of discrimination
being 99 (1*99). It is not that easy to obtain 0.5 for all the items of the
test, so EPT set a limit). Any item from 0.3 to 0.7 is considered acceptable.
Items below 0.3 and above 0.7 should be considered cautiously.

Item Distinguishing Power. A good item should be able to distinguish
between students with high scores and those with low scores. In classroom
testing, this is done by dividing the scripts of the students into three sub-
groups and then comparing the number of passes in the upper subgroup and the
lower subgroup. The rationale is those from the upper subgroup should have
more passes than those from the lower subgroup if the item has good powers of
selection:

Table 7.6. Computing Discrimination Index for Classroom Use

N=36, U=12, L=12

Upper Lower
Item subtotal subtotal Difference Discrimination Index

(U) (L) (U-L) (U-L)/U

1 11 - 5 = 6 6/12 = 0.5

2 6 - 6 = 0 0/12 = 0.0

3 3 - 5 = -2 -2/12 = -0.17

For item 1, eleven out of twelve of the upper subgroup got it right,
whereas only five out of twelve of the lower subgroup passed; thus, the dis-
crimination index is 0.5. But for item 2, six from each of the two groups got

it right, so the discrimination index is 0. Item 3 is the worst item because
the students from the lower subgroup did even better than those from the upper

subgroup.
For large-scale testing the model is too simplistic because it does not

differentiate students in the same subgroup. The use of the biserial-correlation

coefficient is recommended:

r
bis

=
Mr - Mw p(1 -p)

St
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where

Mr =

Mw =

St =

P =

mean criterion score for students chof.dii die right answer

mean criterion score for thr: other students

standitrd leviation of criterion scores for all students

pron^rfj,:- .--ug the right answer

toIdinate in the normal distribution, which divides the area un-
der the curve in the proportions p and 1 - p

Table 7.7. Biserial-correlation Coefficients of Two Models

Criterion Students Choosing:
(Total Scores) Wrong Answer Right Answer Totals

20

19

18

17 1

2

2

3

4

=11

2

2

3

5

16 1 f
4 5

15 1 2 3

14 2 2 4

1

o 13 1 2 3

w 12 1 1 =5 2

e 11 2 1 3

r 10 3 1 4

Total 12 24 36

For classroom testing

(U L)
= 0.5D

Ul

For large-scale testing

Mr = 15.875 Mw = 12.75 St = 2.99 p = 0.67 y = 0.3635

15.875 - 12.75 * 0.67 * (1 - 0.67)
= 0.637

rbis
=

2.99 0.3635
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Table 7.7. compares the results of the two models, and we can see that the
use of biserial-correlation coefficient yields a higher discrimination index.
In Table 7.5. the numerals below Ar, Br, Cr, Dr, and Or denote the biserial-
correlation coefficients of the students choosing the options A, B, C, and D
and omitting the item: 0.09, 0.02, 0.3, 0.48, and O. Items with biserial-
correlation coefficients above 0.3 such as the key (D) and the "distractor" C
are considered acceptable, whereas A and B must have "distracted" some of the
better students. In general, it is sufficient to look at the biserial-
correlation coefficient of the key.

Item moderation. One of the purposes of item analysis is to identify the
weak or defective items. The row of numerals under A, B, C, D, and 0 in item 20
in Table 7.5. shows the number of students choosing the respective options,
whereas the row under MA, MB, MC, MD, and MO gives the mean-criterion scores of
these students. We can see then that five students with the mean-criterion
score of 8.12 chose A and two students with the mean-criterion score of 10.04
chose B. So both A and B are weak distractors and need to be modified. If we

replace them with some stronger distractors, the facility value will be lower,
and the item will have even stronger discrimination power.

Correlations among the items. To study the correlations, it is necessary
to use a special technique known as factor analysis. We have been able to in-
corporate the factor analytic procedure in GITEST II. This procedure provides
us first with a correlation matrix.

Table 7.8. shows the various correlations among the subtests of the EPT.
The principal components of the correlation matrix were obtained and were fol-
lowed by a varimax rotation to simplify their interpretation.

Table 7.8. Correlation Matrix of Different Sections Within EPT

Grammat. Vocab. & Cloze
Structure Read.Comp.

(I) (II) (III)

Listen. Guided
Compre. Writing
(IV) (V)

Total

(IV)

(I)

(II)

(III)

(IV)

(V)

MI IND

0.70

0.62

0.08
0.77

0.70
--

0.66
0.25
0.92

0.62
0.66

OM MI

0.21
0.81

0.55

0.67
0.64

0.17
0.80

0.08

0.25

0.21

0.39

0.77

0.92
0.81

0.39

Table 7.9. shows that the components of the test can account for 63.5 per-

cent of the'variance (R2). The first factor is comprehension (both reading and
listening); the second factor is comprehension in connection with grammatical
knowledge. Both reflect the receptive skills of the students. The third factor

is written expression (cloze and guided writing), which is a productive skill.
The factor analysis of the components conforms with the original intentions of

the test-setters.
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Table 7.9. Factor Loading after Varimax Rotation

Factor

Grammatical Structure 0.30 0.68 0.30

Vocab. & Read Comprehen. 0.67 0.53 0.18

Cloze 0.32 0.40 0.52

Listening Comprehension 0:78 0.20 0.26

Puided Writing 0.36 0.30 0.56

Contribution of Factor 1.39 1.03 0.77

Percntage 27.70 20.50 15.30

Total Percentage (R2) 63.50

Assembling the test. The procedure for assembling the test uses item-

analysis data for selecting items with good discriminating power and specific

difficulty levels for the final test. The EPT setters have predetermined some-

what arbitrarily the number of items for each level of difficulty.

Table 7.10. EPT Items at Each Level of Difficulty

Level Number Percentage Facility

Very easy items 7 5 0.9--1.0

Easy items 20 15 0.7--0.9

Medium items 81 60 0.3--0.7

Difficult items 20 15 0.1--0.3

Very difficult items 7 5 0.0--0.3

GITEST II provides us with a summary report of all the items, so that we

know what items to include in the final form.

In the last two rows of Table 7.11., we are given the number of items at

each level against the intended number and also the number of items that passes

the intended 0.3 level of biserial correlation. We know from the summary re-

port that the test as a whole tends to be somewhat easy with too many very easy

items. The report is followed by statistics of each subtest, so that we know

what items to modertste or to replace.
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Table 7.11. Tabulation of p-value and rtos Coefficients of EPT Test

R / R 0-0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1 Total

0.1 0 2 t 0 0 0 0 0 0 0 0 2

0.1-0.2 0 2 1 0 0 0 0 0 0 1 4

0.2-0.3 0 1 1 3 0 1 2 4 2 0 14

0.3-0.4 0 1 3 2 2 3 3 1 10 0 25

0.4-0.5 0 0 0 4 4 4 6 2 4 0 24

0.5-0.6 0 0 0 4 3 8 4 --11 2 0 32

0.6-0.7 0 0 0 4 3 3 9 4 1 0 24

0.7-0.8 0 0 0 0 3 3 1 0 0 0 7

0.8-0.9 0 0 0 0 0 2 1 0 0 0 3

0.9-1 0 0 0 0 0 0 0 0 0 0 0

t-A Total 0 6 5 17 15 24 26 22 19 1 135
na
.4

VD 5% D 15% I 60% E 15% VE 5% Total

7 20 81 20 7 135

Total 0 11 82 41 1 135

Pass 0 4 75 35 1 115
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Table 7.12. Item Statistics of r?T's Listening Comprehension

EPTG1 Subtest Table
Lists

No. of Items: 35 (from 101 to 135)

Mean SD Variance 2± Rll

Skew- Kurt-

Rbis ness osis

20.53 6.63 43.96 0.59 12.13 0.95 0.53 -0.01 -0.77

Difficulty Total No. (4.3) Items

VD 0 0

1 0

25 1 126

9 2 105.121

VE 0 0

Here it must be stressed that items cannot be selected only on the basis

of their statistical properties. It should be agreed by all concerned that the

item is a good measure of the eduLational objectives to be tested. It is de-

sirable perhaps to consider (1) whether the test serves the intended purpose in

terms of content areas, item types, and weighting; (2) whether the test is re-

liable and valid in terms of facility values, discrimination power, item dis-

tribution, and scor'-- method; and (3) whether the test is feasible in terms of

test length, time limIts, and other administrative or environmental factors.

Stage Three: Administering the Test

In China, where testing and examinations have a long historical tradition,

a sophisticated procedure of test administration has developed. I shall dis-

cuss here only briefly some of the relevant factors in connection with the

administratioin of multiple-choice test forms because they are relative new in

China not only to test writers but also to test administrators.

The very cpncept of a standardized test implies rigid control over the

conditions of administration. A standardized test seeks to establish norms,

but norms will be meaningful only if derived from the administration of the

test under the established conditions. Standard uniform procedures are partic-

ularly important for an examination that is given nationwide. The scores of

examinees will be comparable only if all supervisors and their assistants fol-

low the same procedures and give exactly the same instructions.
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Producing Test Booklets and Answer Sheets

Preparing test booklets and answer sheets for multiple-choice items involves
a number of considerations:

The physical form. Apart from the technical problems of deciding page size,
number of pages, use of cover page and blank pages, planning the layout of
individual pages in relation to different types of items is obviously an impor-
tant point for consideration. The best arrangement is Ciat which gives the
optimum combination of legibility and economy of space. In order to protect
security, it is desirable to have different forms of the same test paper ready.
These forms should be sorted and packed in bags in such a way that when they
are used, the examinees sitting close to one another will not get the same form.
This also applies to the production of answer sheets which should also have
different formats. In large-scale testing the technique of machine scoring in
the form of optical-scanning equipment and computers is used. It requires a
carefully designed answer sheet.

Clarity of instructions: To ensure that every examinee gets the same in-
structions, it is advisable to put down clear and simple directions on both the
test booklet and the answer sheet. It is the author's job to find those elements
or characteristics of format that will be most effective in causing examiners
and examinees to follow directions exactly. Use of such devices as boldface
type, underlining, enlargement, contrasting colors, and encircling will be very
helpful. For a mu]tiple-choice test, special instructions should be made so
that the examinees know whether they should respond to every questions, even if
they do not know the correct answer. If guessing is not encouraged, then the
author should also make that clear in the directions.

Arrangement of items. Items are usually arranged according to a level of
difficulty, with the easiest item placed first. However, item difficulty must
be approached with some caution, and the sequence of items cannot be based only
on this information. Content and other editorial considerations should be
taken into account. The EPT has a listening couponent and a writing component.
The first component,'though not easier, is put at the beginning the test for
administrative convenience. The second component is the last subtest because
it is difficult for the test-takers to control their time in a writing task.

Organizing the Testing Rooms

For multiple-choice tests, it is desirable to adopt measures to prevent
prearranged cheating plans. For example, seating examinees in random order may
prevent friends from communicating for any purpose during the test. Whenever
possible, examinees should face in the same direction in any level seating
arrangement and should be separated by a minimum of one and one-half meters.
A record of the seating plan should be made in case it is needed for a future
security check.

The supervisor is a very important person in the measurement process. His
job is to carry out precisely the directions of the test author. The meaning-
fulness of the test scores will depend in no small measure on how seriously he
takes his job. The training of supervisors and proctors is therefore essential
in implementing the test.

Marking the Tests

If the test is entirely composed of a multiple-choice items, then the
machine-scoring method can be applied. Considering the backwash effects of the
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multiple-choice test, essay-type items are very often included in the test.

We then have to tackle the problem of marking the testing papers objectively.

Basically it is a problem of achieving greater reliability. Different approaches

have been suggested to improve the rating rating of essays. Two common

approaches to the problem of obtaining reliability in the ratings of essays have

been used. One attempts to reduce scoring variability by providing detailed

guides to the rating, the other concentrates on global ratings and reduces the

error by including a number of independent ratings in the total score. In the

Chinese context, ho matter which approach is used, it means a greater adminis-

trative load because the markers are required to assembled in different centers.

g!tg2.1.18 Data on Test Items

In China large-scale testing requires an enormously large number of per-

sonnel to manually gather and compute raw scores. In some cities the computer

has been used to process the data. This is one area that promises to have

great potential because nearly every large city has mainframes that are not

fully utilized. The problem facing us is lack of a single model to process the

data. It is therefore imperative to popularize modern statistical concepts, on

the one hand, and adopt a few basic criteria for data processing, on the other.

The criteria should take into consideiation both objective and subjective

tests. Although this discussion of item analysis mainly deals with objective

tests, other analytical procedure should be sought to describe data on subjec-

tive test items.

Stage Four: Establishing the Norm

Evaluating the Test

Standardized tests are essentially norm-referenced tests. Establishing

the norm is the final goal of standardized testing. Before we embark on the

establishment of norms, we must study the final statistics once again, so that

we can rest assured that the test is built on solid ground. We must find out

whether the scores a normally distributed, the test as a whole is reliable and

valid, and the difficulty level of the test is suitable.

Normalcy of score distribution. GITEST II provides us with a frequency

diatribution table of total scores.

Table 7.13. Item Statistics of EPT as a Whole

EPTPG1 Test Table

Total No. of Items: 135 Total No. of Subject: 5

Date of Test: 1983.12 Date of Analysis: 1985.6

Skew- Kurt-

Mean SD Variance 21.- 24 111 Rbis aVALUE ness osis

78.99 19.51 380.64 0.59 12.14 0.93 0.49 0.83 -0.13 -0.29
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The skew measures the degree of departure from symmetry; the obtained
value lies between -1 and +1. A positive skewness denotes that many of the
items were rather difficult, so that most of the scores are gathered near the
lower end. A negative skewness denotes that many of the items were relatively
easy, so most of the scores are bunched at the top end.

Figure 7.2.PosItIve and Negative Skewness

Positive skewness

Kurtosis is the sharpness of the
tion has a relatively high peak, then
distribution has a relative flat top,
.-1. 0 denotes a normal distribution.

Reliability. The reliability of
formula KR-20:

R = nf 1 ( 1

Negative skewness

curve of a distribution. If a distribu-
it has a positive value from 0 to 1; if a
then it has a negative value from 0 to

the test is given by Kuder-Richardson

SD

where n = no. of items not omitted by all candidates

SD = standard deviation of test

pi = p-value of i item

qi
(1 - pi)

In general the reliability coefficient should be more than 0.90 if it is a
large-scale test. R is also given in Table 7.12.

Validity. The validity of the test can be found by computing the correla-
tion coefficient between the new standardized test and a well- established
standardized test of similar character. When the EPT was first tried out in
1980, a group of examinees had the opportunity of taking two TOEFLs and two
EPTs within a short time, so the test-setters were able to obtained a correla-
tion matrix.
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Table 7.14. Correlation Matrix Between Two EPT and

Two TOEFL Tests

EPT EPT TOEFL TOEFL

Sample M,
II

Sample Dec. 1980

I III IV

0.86 0.85 0.85

II 0.86 0.86 0.86

III 0.85 0.86 0.87

IV 0.85 0.86 0.87

A correlation coefficient above 0.7 shows a high correlation and a marked

relationship between the two elements.
Suitability of the difficulty level of the test. There are a number of

reasons for deciding the difficulty level of the test. From the statistical

point of view, 0.5 is considered as the ideal difficulty level.
GITEST II gives a test-evaluation report summarizing all the statistics

obtained.

Table 7.15. Test Evaluation Report Produced by GITEST II

The test has a mean score of 78.99, with 59 percent of the answers cor-
rect, indicating it is a medium-level test. The standard deviation is 19.51

against the expected standard deviation of 19.92, having a range of 97, indi-

cating the scores are well distribut-Id. On the whole, the distribution of the

scores is normal. The test is very reliable; the standard error of measurement

is +-5.16.
The factor analysis of the test shows that it accounts for 64.3 percent of

the knowledge and skills of the examinees. It also shows the following factors:

VOO; READ; LIST
GRAM
CLOZE

The item analysis shows 1 percent very easy items, 30 percent easy items,

60 percent items of medium level, 8 percent difficult items, and 0 percent very

difficult items. On the whole, the test has good discrimination power. Twenty

items do not meet the requirement.

An analysis of each component shows that:

GRAM has a mean score of 13.82, with 69 percent of the answers correct,

indicating it is a medium-level component. In this component GRAM, three items

do not meet the requirement.
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VOO has a mean score of 11.32, with 57 percent of the answers correct,
indicating it is a medium-level component. On the whole, in this component
VOO, three items do not meet the requirement.

READ has a mean score of 23.18, with 58 percent of the answers correct,
indicating it is a medium-level component. On the whole, in this component
READ, three items do not meet the requirement.

CLOZE has a mean score of 10.14, with 51 percent of the answers correct,
indicating it is a medium-level component. On the whole, in this component
READ, five items do not meet the requirement.

LIST has a mean score of 20.52, with 59 percent of the answers correct,
indicating it is a medium-level component. On the whole, in this component
LIST, three items do not meet the requirement.

Establishing the Norm

Basically, establishing the norm means creating a frame of reference for
interpreting test results. Results should be reported in units that have the

following properties: (1) uniform meaning from test to test, so that a basis
of comparison is provided through which we may compare different tests;
(2) units of uniform size, so that a gain of ten points on one part of the scale
signifies the same as a gain of ten points on any other part of the scale;
(3) the characteristic measured by the test must permit the ordering of
individuals along a continuum from low to high.

There are different types of norm for educational and psychological tests.
Norms by age and grade, for example, describe an individual's standing in rela-

. tion to other individuals who are the same age or in the same grade. The

' percentile rank distribution is a straightforward way of representing normative

data. For example, a student with a score of 107 in the EPT falls at the 79.6th
percentile, meaning that he did better than 79.6 percent of the people taking

the test.

Equating Test Forms

In most standardized testing programs it is advisable to have multiple and
interchangeable forms of the same test. Since two forms of a test can rarely
if ever be made to be precisely equivalent in level and range of difficulty, it
becomes necessary to equate the forms --to convert the system of units of one
form to the system of units of the other-- so that scores derived the two forms
after conversion will be directly equivalent. The last fifteen or twenty years

have witnessed a vigorous development of new designs and methods for equating

test scores. These new methods involve the use of the computer and a sophisti-

cated program of controlled item pretesting and analysis.

133



Table 7.16. Percentile R!.11k Distribution Table

(Scholars to Study Abroad)

Cumulative Percentile
Scoll_gamt Frequency Frequency Rank

155-159
150-154
145-149 3 3,953 100.0

140-144 6 3,950 99.9

135-139 21 3,944 99.8

130-134 58 3,923 99.2
125-129 92 3,865 97.8
120-124 123 3,773 95.4

115-119 207 3,650 92.3

110-114 295 3,443 87.1

105-109 330 3,148 79.6

100-104 385 2,181 71.3

95-99 J93 2,433 61.5

90-94 J54 2,000 51.6

85-89 347 1,686 42.7

80-84 301 1,339 33.9

75-79 273 1,038 26.3

70-74 198 765 19.4

65-69 160 567 14.3

60-64 125 407 10.3

55-59 74 282 7.1

50-54 68 208 5.3

45-49 57 140 3.5

40-44 83 83 2.1
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ASSESSING THE QUALITY OF EDUCATION OVER TIME:
THE ROLE OF THE NATIONAL ASSESSMENT OF EDUCATIONAL PROGRESS (NAEP)

Archie E. LaPointe

Testing in the United States

A Revolution in Education

The past few years have witnessed a rather significant revolution in edu-
cation in the United States. A general feeling of discontent with the products
of our educational system developed as policymakers at the state and federal
levels addressed issues of youth employment and increasing evidence of poor
performance in the basic skills by school children. Because of declining birth
rates, these problems were occurring during a period of diminishing enrollment,
the closing of individual school buildings, and large reductions in the number
of teachers employed.

Finally, concern continued over performance on the college admission tests
(the Scholastic Aptitude Test [SAT] and the American College Training Program
[ACT]), which had seen significant score declines over a prolonged period.

All of these elements provided a ready context for action.
The catalyst for this revolution was Dr. Terrell H. Bell, the former

Secretary of Education under President Reagan. Early in the administration of
the new president, Dr. Bell called together an impressive group of lay people
and scholars to consider the condition of American education. They spent a
year hearing testimony and considering the elements of the problem. Their
report, entitled A Nation at Risk, was to become one of a series of reports on
the quality of American education that appeared within a short period of time.
Six were to command considerable attention.

The theme of all these documents was that American education needed serious
attention. The most significant problems were identified at the secondary-
school level. American children were not being provided the quality education
guaranteed them by law nor was the substance of their exposure to learning fair
r^turn for the investment of tax dollars. The theme of one report, the Paideia
Proposal, was that the U.S. had met half of its legal commitments by assuring
access to education to all children, and the country should now address the
second issue: providing each student the same quality and the same content.
Several of the criticisms had to do with the fact that performance declines
were occurring during a period of time when expenditures for education were
increasing at a rapid rate.

At the same time, the administration of President Reagan was attempting to
move as many governmental responsibilities back to the individual states as

possible. Education has traditionally been a state responsibility, and a
strong tradition exists of resisting any attempt of the federal government to
influence or control the curriculum or to generate nationally imposed testing
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programs. National, or federal, participation in education funding has always
been at a very low level, usually below 10 percent. Most of the funding for
education comes from local municipal governments (typically 50 percent) and the
second largest portidn of school funds comes from the state treasuries. So it
was appropriate to focus on the states as more and more people and all sectors
of society looked for reform and improvement.

Criticisms of teachers and of the education establishment was broad and
general. This general disillusion with the educational establishment provided
opportunities for the lay sectors of society to think about, comment upon, and,
in many cases, take action on the condition of education in the nation.

This was especially true in the case oi elected politicians. Many of the
fifty state governors saw the concern about education as an important issue
that touched the lives of large numbers of voters. State legislators as well
perceived this as an important item around which they could mobilize opinion
and take action. And they did.

Indeed, a year after the publication of The Nation at Risk, the U.S.
Department of Education published a second document called The Nation Responds.
It is a series of descriptions of what each of the fifty states has done in
response to the points outlined in the initial report. This is a rather im-
pressive registry of actions taken at several levels within states and school
districts to address the concerns described in the first report. Most of the
fifty states have created their own commissions of one kind or another. In

some cases, single states have created several commissions to look at different
aspects of the curriculum or of local institutions. Many of the states have
enacted new laws requiring more stringent standards for educations and/or for
secondary school graduation and several have strengthened their statewide
testing or assessment procedures. Over half of the states have addressed the
question of teacher qualifications and have imposed, or are attempting to im-
pose, tes.:s that will measure the qualifications of entering and/or practicing

teachers.

Testing as a Soiution

Many of these decisions involve testing in one form or another. Broad

categories of questions are being asked, and often measurement is being pre-

scribed as a response:

Q: How good or bad are local/state educational systems?

A: Test children and find out how well they are achieving.

Q: How effective have the reforms of the past been?

A: Compare test results of today to those of the past.
Q: How can we be certain students will leave school with adequate skills?

A: Test them at several grade levels during their education and insist

on performance.
Q: How can we improve the value of a secondary certificate or diploma?

A: Award one only after students can pass a test.

Q: How competent are our teachers?
A: Test them and find out.

Q: How can we be certain that only competent people will become teachers

in the system?

A: Test all applicants to assure that they have good skills and are

competent.
Q: How will we know if the reforms being instituted now will have been

effective?
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A: Test now and test again in a few years to determine if they have made

a difference.
Q: How does a district or state compare with others of like

characteristics?
A: Use similar assessment techniques in each situation so that results

will be comparable.

Many of these decisions are being turned into laws enacted by each state,

and several of the states are taking the additional difficult steps of increasing

taxes to support these new programs.
A set of themes underlie these events. "Competency" remains an important

word both in terms of describing what children should know and be able to do as

well as what teachers should bring to their profession. "Higher-order skills"

is a phrase being used more and more to describe abilities to understand deeper

meanings and solve problems. Scores of students on questions that measure these

skills have been declining--even among the most able.

"Computer competence" and "education for a technological society" are also

heard more and more as the objectives of modern education are described.

A consistent theme that runs through all of these issues is the notion of

accountability: what is the nation getting for its investment in Lducation?

The states and the federal government have consistently increased the expendi-

tures for education during the past twenty years. Local communities, states,

and the federal government have invested large sums of money for general and

specific programs to improve certain aspects of the system. Many of these have

had to do with equity and providing basic services to specific groups of chil-

dren, such as minorities, non-English-speaking students, and the handicapped.

Large percentages of these budgets were devoted to improving instruction and to

making materials and teachers available to improve work in the basic skills of

reading, language and mathematics.
Mass-media commentators, legislators, and parents want to know what has

happened as a result of these expenditures and efforts and why the current

concern over the condition of education is so serious. What has the American

public gotten for its money?
One immediate response to this query is to test children, teachers, and

the system to determine the current status. A second answer is to continue to

test over time to see if things are changing. Is the situation getting better

or are declines continuing? Do trends in the data indicate that problems are

growing?
Indeed, most local school districts as well as most of the fifty states

have well-established and long-standing testing programs of one kind or another.

Various interested parties have examined the information generated by these

tests and looked for specific answers to their questions. Often they found

test results lacking in specificity or they discovered that test content was

inappropriate. If test results did provide information about growth or about

achievement vis-5-vis specific objectives or criteria, it was often difficult

to interpret those results in terms of what students should know or ought to be

able to do.

Setting Educatioirl Standards

The federal government does not have the responsibility for setting edu-

cational standards in the United States; the states are charged with that re-

sponsibility, and in most situations, they pass it along to the local communities.

Local school superintendents as well as state agency officials all face the
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same dilemma: each community represents such a great diversity of populations,
minorities, and parental interests that it is usually very difficult, if not
impossible, to develop a set of standards upon which all citizens of a school
district or state agree. As a result, objectives or standards are usually
described in very broad, general terms.

Therefore, for example, test results that indicate that a group of chil-
dren are able to achieve at certain levels with regard to certain criteria leave
the reader with fundamental questions of significance: are these results ac-

ceptable? Could they be improved? Are we doing as veil as other communities
in the state or as well as other states in the nation? Are we as a nation
doing as well as countries with whom we are competing? Inevitably it becomes

important to turn these data into statements of performance that can be com-
pared with a set of standards.

Competition is a traditional and useful technique of most Western societies.
Most of the testing that has been develuped in the United States relies upon
comparisons with some kind of "norm." This "norm," or average, reflects what a
representative sample of children or adults can do. So the notion of compari-
sons seems like a reasonable first step in interpreting performance statistics.

However, just as no national or standard curriculum exists in the United
States, there is no national test either. No one standard is common to all
states or to all school districts that administer tests. Indeed, most of these
objectives or standards decisions are made at the local or state level to sat-

isfy local sets of specifications. States and school districts want to test
the content that they feel is important to their community. Therefore, they
select tests from commercial test publishers that measure what they feel is
important, or they create committees that develop tests that are specific to

their own objectives. As a consequence, the results tend not to be comparable

across school districts and across states. Indeed, many states have found it
impossible for them to compare within their own boundaries the results of local
school districts. American society has always prided itself on this kind of

diversification. Individuality has encouraged and permitted a kind of innova-
tion that has proven to be very useful as we have looked for new solutions to

old problems.
At another level, Congress and the U.S. Department of Education, looking

at the fifty states, can find no bases for comparisons. The reasons for this

situation again are understandable. The characteristics of the populations
within each of the fifty states, the variety of objectives of those states'

educational prot s, and the range in the amount of state resources devoted to

providing educati, 1 services for young people are so great that comparisons

would seem to make little sense. On the other hand, it can be argued that

children grow up and move from state to state and the the federal government
is paying some portion of the educational bill and has a responsibility to
guarantee that all of its citizens are receiving a minimal educational oppor-

tunity. Added to this is an overall national concern that has to do with the

quality of the human resources available to the country to achieve certain
national objectives in science, health, and defense, for example. Finally,

federal officials recognize that competition has traditionally been a spur to

states to try harder to achieve certain objectives. Their view is thst if

reasonable comparisons in education can be made, they can be an effective way

to encourage positive action.
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Comparing Educational Achievement Among the States: "The Wall Chart"

In the absence of such available comparative data, the U.S. Department of

Education created what became known as "the wall chart." This was an attempt

to compare educational achievement in the fifty states using available data.

These data included scores of college admissions tests, information about the

amount of money spent per pupil by each of the states, and certain information

about dropouts and other data that was already available. The states were

ranked according to these statistics, and the results generated a great deal of

debate. States found,themselves on the bottom of the list for the wrong rea-

sons. For example, sJores of a state in which only 4 or 5 percent of the best

of the graduating secondary school students take the SAT were compared with

those of a state in which 60 or 70 percent of all students take the same test.

Clearly, the data are not comparable. Similarly, the dropout rates of states

with practically no minority populations were compared with those of states

where significant portions of their populations do not speak English.

Reactions to the wall chart were vocal and negative. Several people sug-

gested that some adaptation of the National Assessment of Educational Progress

(NAEP) be used to permit the states to compare themselves one to another. This

measurement of the "outcomes of instruction" was felt to be a more appropriate

set of characteristics for comparison purposes. It has also been suggested

that a set of "educational indicators" that would include achievement results

and also inforwation about the quality and experience of teaching staffs, drop-

outs, funding for education, and so on, would provide a broader and more accu-

rate picture that would permit more reasonable comparisons. This debate con-

tinues and will probably not achieve resolution for some time.
In the meantime, the mosaic of testing practices that exists across the

fifty states and the thousands of local districts in the country continues to

be a feature of education in America. Those states that have imposed minimal-

competency testing programs are discovering the strengths and weaknesses of

those kinds of actions. As results are taken seriously by school boards and
school administrators, teachers and administrators are preparing more carefully

for the tests and, in fact, in many cases, are concentrating their instruction

on those points measured by the tests. In almost all situations, however, re-

sults on these minimum competency tests do show improvement of student perfor-

mance. It seems realistic to assume that the tests have had an impact on cur-

riculum content and on teacher behavior.
Other kinds of more general tests, similar to those that have traditionally

been used and are available from commercial test publishers continue to pre-

dominate. Yet a study by the Center for the Studies in Evaluation at the

University of California at Lon Angeles recently indicated that most test re-

sults continue to go unused by teachers and school administrators and, as a

result, have little impact on school programs.
Finally, an overriding issue of concern to test publishers is the quality

of their normative data. It is becoming increasingly expensive and difficult

to collect sufficient in7ormation on a large enough sample of students during

the test development process to generate norms that are high quality. Test

publishers must auk the cooperation of school districts for which this represents

a significant intrusion and a burden they are less and less willing or able to

accommodate. The publishers are concerned about this problem and are working

with the testing directors of the large cities and states to find solutions.

In sum, the amount of testing of American school children at the present

time is greater than at any time in our history. These tests include the tradi-

tional publishers' offerings, tests developed by individual states and large
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school districts to reflect their own instructional objectives, and minimum

competency testing programs created to monitor state programs. Participation

in the national programs for college entrance tests (the SAT and the ACT)

continues to grow in spite of declining total populations of young people.

Meanwhile, the lay public has become increasingly sophisticated about

interpreting test results, and as a result the'demand is growing for results

that can be intelligently and easily interpreted and related to the questions

they feel are important.

National Assessment of Educational Progress

In the United States:

o Girls continue to read better than boys.

o White boys and girls read better than black boys and girls, but the

gap has been narrowing during the past ten years.

o Nine-year-old boys and girls read better today than they did ten years

ago.

o Boys and girls are less able to read charts and graphs than they were

ten years ago.

o Children in urban disadvantaged schools do less well in mathmematics

than those attending suburban schools.
o Children whose parents graduated from secondary school read better

than those whose parents did not.

o Able thirteen-year-old boys and girls do less well cn higher order

skills than they did five years ago.

o Boys and girls are less able to support a written proposition with

logical arguments than they were five years ago.

o Children who do homework read better than those who don't.

o Fifty percent of thirteen- and seventeen-year olds no longer believe

that science can help solve the world's problems of pollution, nutri-

tion, and energy.

o Students from the southeastern part of the country have traditionally

read less well then students from the other three regions. This is

no longer the case.

These statements are possible because of the existence of the National

Assessment of Educational Progress (NAEP).

Relationships can also be made between student achievement and teacher

qualifications, school characteristics, type of instructional program, tele-

vision viewing, and any other variable that may be judged significant. NAEP

currently collects data on nineteen important educational issues.

NAEP was established by federal law fifteen years ago to measure what

nine-, thirteen-, and seventeen-year olds and young adults know and can do in

several curriculum areas (reading, writing, mathematics, science, social

studies, citizenship, occupational awareness, literature, art, music, and

computers). It measures performance periodically and records progress over

time. NAEP uses a sophisticated sampling technique that permits it to gather

robust, reliable, and valid information about the U.S.'s thirty-five million

students by assessing only one hundred thousand of them using carefully pre-

pared tests that are administered following scientifically rigorous procedures.
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It measures reading every two years, mathematics and writing every four
years, and other curriculum areas less frequently, depending upon national
interest in a subject at any given time. It also assesses young adrl.ts between
the ages of twenty-one and twenty-five to determine what percentage are liter-
ate and what percentages have aaieved various levels of knowledge and skill
development.

In addition to asking a sample of students to answer test questions on
the subject matter, each person assessed is asked a variety of other questions:

o about themselves (sex, race, age, language)
o about their background (home, parents' education)
o about their attitudes (for example, do they like school, do they enjoy

reading)
o about their ambitions (do they plan on going to college)
o how they are taught a subject (what techniques do their teachers use)

No student (in the sample assessed by NAEP) is asked to sign his or her
name, so the results are anonymous. The answers to each of these questions
about background, attitudes, ambitions, and so on can be related to the scores
achieved in reading and mathematics, for example.

A sample of the teachers of students who are assessed is also asked a
series of questions:

o about themselves
o about their training and background
o about their attitudes concerning what they teach
o about how they teach

Since teachers are linked to students through the use of anonymous code numbers,
the answers to each of these questions about teaching can also be related to
the achievement levels of their students.

Finally, a sample of the principals of the schools are asked questions
about:

o themselves and their backgrounds
o their experiences and training
o how they spend their time
o the environment of their building

These answers are also anonymous but all can be related to the appropriate
students' achievement scores.

Because of the sampling and statistical techniques used, a great deal of
information can be gathered about a wide range of curriculum content and about
many charactexistics of students, teachers, and schools. Each student in the
sample spends only one hour taking the assessments.

Each new assessment contains questions asked in previous assessments so
that comparisons over time can be made. Item Response Theory (IRT) scaling is
now being done where possible so that trends over time can be reported more
effectively.

At first, NAEP was designed to provide only national results. It is now

possible to provide results at the state level, so that states can compare
themselves to the national statistics. School buildings and school districts
may also sample their populations and compare their results to those of the
state and of the country.
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Most of the recent national reports on education, legislation, and a great
deal of the media discussions about education refer to NAEP data. It has
achieved a position of respect for reliability and validity. It also serves as
a resource for the states and for local school districts who are encouraged to
use questions from the assessments as well as adapt the methodology in prepa-
ring their own local assessments.

The Assessment Process

Differences between NAEP and Other Standardized
Tests in the United States

NAEP

Measures broad knowledge and skill
achievement

Questions are objective-referenced

Assesses a sample of students

Reports group data only

Asks,easy, medium, and difficult
, questions

No student takes a "whole" test

Assessment takes one hour

Achievement related to background
information, teacher charac-
teristics, and school descriptors

Tests

Curriculum specific

Questions are criterion-referenced

Tests all students

Reports individual's score

All questions of "average"
difficulty

Every student attempts to answer
all questions

Testing may require three-six hours

Achievement related to national norm

Permits diagnoses of groups and types Diagnoses individual student
of schools strengths and weaknesses

While NEAP differs in some significant ways from other standardized
achievement tests, many of its processes are identical to those followed for the
development and use of any standardized evaluation instrument. These processes
are as follows:

Setting Objectives

Since NAEP attempts to assess goals common to the diverse national popula-
tion, it limits itself to identifying broad objectives rather than specifying
detailed criteria to measure. For example, in arithmetic it attempts to measure
children's "ability to do addition" rather than their "ability to add columns
of two-digit numbers with carrying." Which objectives should be assessed?
What should nine-, thirteen- and seventeen-year olds know? These decisions are
made by carefully chosen committees (five to nine people) of experts, teachers
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and specialists. Their conclusions are then reviewed by mail by one hundred

people who represent various ethnic groups and geographic regions, school

administrators, teachers, parents, business people, and union representatives.

Finally consensus is reached and objectives are set for each curriculum

area and age level.

Creating Test Questions

Experts then develop multiple-choice and essay (open-ended) questions de-

signed to measure these objectives.
The attempt is made to create some questions that are easy, that is, that

70 percent or more of the students will be able to answer correctly; some that

are of average difficulty; and some that are quite challenging, that is, those

that fewer than 30-20 percent will be able to answer correctly.

Pretesting Questions

The only way to verify that a test question will "work," that is, that it

will be understood by students, is to ask a representative sample of students

(about two hundred) to answer it. This pretest sample is selected from various

types of schools from across the country.

The pretests are scored and each question undergoes item analysis.

These pretest results permit test makers to select good questions for the

assembly of the final assessment.

Revising and Assembling the Assessments

After the field tests identify a number of questions that seem to be

effective, an assessment can be assembled that reflects the agreed-upon

objectives.
Since students have a wide range of abilities, some easy, some average,

and some difficult questions will be included. In addition to the newly

created questions, a few questions used in previous assessments are included so

that comparisons can be made over time.

By comparing the answers given by thirteen-year-olds in 1985 with those

given by students of the same age in 1980, it is possible to develop trend

data. Careful planning is required to anticipate the kinds of information that

might be useful in the future.

Selecting a Sample of Students to Take the Assessment

Sampling procedures must be rigorously followed in order to yield results

that are consistent with the data requirements. For example geographic areas

may be important. Urban vs. rural data is desirable. Ethnic groups are a

concern. The sample for each category of interest must be large enough and

free from bias in order to yield results that are dependable and comparable.

Background and Attitude Questions

Important policy questions can always be addressed when educational per-

sonnel and students are surveyed. These might be questions about equal oppor-

tunities by minority students, quality of education, finance, use of leisure

time, impact of family traditions and values, quality of teaching, the

characteristics of effective schools.
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If a set of these issues can be identified, questions can be asked of
students, teachers, and principals that will yield data that could be useful
to policymakers and to those responsible for planning and administration.

Administering the Assessment

For the final data to be useful and reliable, the administration of the
assessments must be rigorously controlled. They should be given using stan-
dardized and carefully timed procedures to insure comparable data. Careful
training and monitoring of personnel is essential.

Scoring

Essay and open-ended answers must be scored using reliable and uniform
procedures. This process requires careful training and constant supervision
of the readers and the careful monitoring of results. Multiple-choice answers
can be efficiently scored using mechanical procedures and consistent verifica-
tion to assure the quality of the data.

Analyzing Results

The capabilities of the modern computer and the power of the newer sta-
tistical designs generate almost limitless opportunities for analyses. In
order to insure the value and efficiency of this process, the quality of the
data must be assured, assumptions and procedures must be constantly checked,
standard error rates must be consistently verified, and results evaluated for

. reasonableness as well as for meaning.
The computer and data-processing personnel required to perform these tasks

must be working under the direction of very capable measurement personnel who
can provide direction and evaluate the results.

Reporting Results

Such a system can only be justified ii its results are used.
Results will be used if they z.re disseminated to the appropriate people

in ways that are understandable.

Data and information from a NAEP-like system allows:

(1) government leaders to assess educational achievement at the national
level and perceive t-ends in curriculum areas, in geographic regions,
for certain subpopulations, and in specific knowledge and skill areas;
policymakers at this level to measure the impact of certain programs
after they have been in place for a period of time.

(2) building principals and teachers to evaluate their success compared
to the results of other classrooms and/or to the school as a whole in
certain curriculum subjects or skills. This would probably require
administrating the assessment of 100 percent of the students, but the
information may be valuable enough to justify the expense. It could
also be done as an experiment in certain buildings.



(3) comparison of schools within a school district. If a large enough

sample of students from each building has been given the exercises in

the assessment, sufficient data may be available for this kind of

analysis.

(4) comparisons of the performance and of the characteristics of different

districts within a state. It would be necessary to sample broadly

enough from each district.

(5) the comparisons of states by aggregating data from districts or by

developing an optimum sample for the state itself.

The primary purposes of of these comparisons are to permit local,

state, and national educational leaders to:

(1) identify areas of strength that others may emulate or be challenged

by; and

(2) identify problem areas or trends that require assistance or

intervention.

Summary

A national assessment provides, in very cost-effective ways, reliable

information about the status of the country's human resources in terms of

knowledge and skill development. This data can constitute a basis for setting

realistic targets for future achievement. By assessing relatively small num-

bers of students, teachers, and principals, enormous amounts of information can

be made available to those who plan for human resources, those who set the

country's educational objectives, those attempting to set curricula, those

responsible for training teachers and improving the effectiveness of schools,

and ultimately to parents who are concerned about their children's development.
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CROSS-NATIONAL COMPARISONS IN EDUCATIONAL ACHIEVEMENT:
THE ROLE OF THE INTERNATIONAL ASSOCIATION FOR THE EVALUATION OF

EDUCATIONAL ACHIEVEMENT (IEA)

John Philip Keeves

Introduction

One of the most significant contributions of the research program of the

International Association for the Evaluation of Educational Achievement (IEA)

has been the change that it has wrought on the study of comparative education.
IEA has achieved what it set out to do: use the similarities and differences
in the provision of education in different countries to explain the forces that

influence educational outcomes not only within countries but also between them.

In this way IEA has made a significant contribution to the understanding of the

educational processes that operate in diffvrent countries. Our purpose here

is to recount how the examination of cross-national differences in educational

achievement has provided firm evidence for scholars to consider in the field of

comparative education (Eckstein and Noah, 1969), as well as adding important

findings to the body of knowledge about education that has been assembled in

the International Encyclopedia of Education (Husen and Postlethwaite, 1985).

The leaders of the IEA enterprise, which has always had a research and

investigatory purpose, have repeatedly emphasized that they did not plan the

studies as an Olympiad consisting of events concerned with the measurement of

performance in different areas of school curriculum. Nevertheless, while it

has been important for these research workers to reduce the emphasis on crude

cross-national comparisons of educational achievement, these comparisons have

provided firm evidence and a basis for their examination of the educational

process. In order to make these comparisons they undertook studies initially

in twenty-one countries, (now forty countries), which employed standardized

achievement tests across key areas of the school curriculum. Furthermore, they

have not limited their efforts to the measurement of cognitive outcomes but

have also sought to assess the attitudes developed by ptudents during their

years of schooling. In order to provide a firm foundal ,on for the cross-national

comparisons, these research workers have endeavored to employ strictly comparable

samples of students from one country to the next and to reduce the errors of

sampling by the use of efficient sample designs. Moreover, they have been con-

cerned with the iccurate estimation of sampling errors, not only for mean values

aPJ univariate measures but also for bivariate and multivariate statistics. It

is important to recognize that their work in the areas of test construction,

attitude scale measurement, sample design, and estimation of sampling errors

has been pioneering in nearly all countries engaged in the IEA enterprise,

Their program of research has been beset with frustrations and difficulties.

Moreover, their work has been subjected to strong criticism, particularly from

those who have rejected the use of the positivist paradigm in the field of
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educational research, as well as from those who have sought to defend their
academic traditions from the move toward comprehensive education that has been
taking place during the past thirty years (Freudenthal, 1973). Some of the key
figures of IEA have recognized the shortcomings of their work with respect to
its conception, administration, and methodology (Husen, 1979). However, they

have in eneral defended the approaches taken in terms of the prevailing
paradigms and the current knowledge of research methods as well as the per-
spectives provided by educational theories that existed at the time the studies
were designed and carried out. Perhaps the greatest doubts have arisen as to
whether the measuring instruments being employed could reliably and validly he
used to make comparisons between national groups as well as groups of students
within countries with respect to specific outcomes of education. It is commonly

argued that the outcomes of education extend beyond those that can be assessed
by standardized achievement tests and Likert-type attitude scales. While this

contention cannot be denied, it is necessary to recognize that such achievement
tests are now widely used in schools in most parts of the world and that the
tests developed by IEA research workers did not limit themselves to the simple
recall of knowledge but also sought to assess performance on the cognitive skills
of understanding, application, and analysis.

These uncertainties with respect to test construction and attitude scale
development have led some to argue, quite vehemently, that the emphasis in the
reporting of IEA studies should be on individual items, the validity of which

might be assessed at face value. Nevertheless, IEA has always chosen to report

on total test scores that have been corrected for guessing, as has been consid-

ered appropriate across mintries, as well as for performance on particular

items. However, for some, test validity has been in doubt because it has been
argued that no single test could be appropriate to the curricula of all countries.

This question does not have a simple resolution. The appropriateness of a single

test across a wide range of countries can b.! supported by evidence of relation-
ships between the test and the curriculum of the schools in each country and by
the estimated reli#bility of the test in the different countries. Nevertheless,

the strength of any test must ultimately rest on its capacity, after rigorous
analysis, to reveal relationships across countries that could provide an explan-

ation of the operation of educative forces at work in the different countries.
If the tests were unable to yield relationships that were meaningful in accounting

for the differences between countries in their levels of performance, then it

must be assumed either that the measuring instruments employed and the test

lacked the necessary validity or that the hypothesized relationships did not

exist. However, if the hypothesized relationships were confirmed in the
cross-national analyses, then it must be accepted that, in spite of some obvious

shortcomings, the tests were strong enough to serve the purposes for which they

were designed.
In reviewing the IEA research studies, Inkeles (1979) has acknowledged the

reasons advanced by key figures in the 7'A research team for seeking to play

down the Olympic Games aspect of their studies of educational achievement.

Moreover, he has expressed appreciation of the sentiments which have motivated

this decision. Nevertheless, he has argued that such a view was seriously
mistaken since it failed to take full advantage of a unique body of data and to

extract from it as much as could be meaningfully derived to provide an explana-

tion of the cross-national differences in educational achievement and thus to

obtain generalizations that might yield a greater understanding of the educa-

tional process. The current debate which has arisen in many of the more devel-

oped countries to improve the quality of education makes use of results of

cross-national studies of academic achievement. Indeed, in one country at least,
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namely the United States, the cross-national comparisons reported by IEA have

been used to show the need for a greater emphasis in schooling on educational

outcomes and for a need to raise educational standards in that country (National

Commission on Excellence in Education, 1983). Consequently, it is appropriate

at this time to attempt to summarize what is known from the IEA studies which

have been conducted apd where cross-national comparisons have been carried out,

with respect to proviOing an explanation of the differences in educational

achievement between different countries.

Achievement in Reading

If consideration of reading comprehension is restricted to the levels of

ten-year olds and fourteen-year olds and to performance in developed countries,

then the most striking finding across the twelve developed countries involved

is the small differences between them. At the high end, New Zealand had a mean

score of 70 percent at the fourteen-year old level, and at the low end, Israel

and Belgium (Flemish) had mean scores of 57 percent and 59 percent, respectively.

However, the remaining nine countries were within two percent of the 65 percent

mean score. It must be recognized that nine different languages were involved,

and while the reading comprehension tests were developed in the United States,

and inevitably the English language dominated the test development phase, the

tests were translated effectively into a wide range of languages with little

difference between countries in their mean levels of achievement. A similar

pattern of results was observed at the ten-year-old level for reading compre-

hension tests in these developed countries. However, a similar degree of homo-

geniety in results was not observed for the word knowledge tests or the reading

speed tests. Presumably substantial differences exist between languages in the

translation of particular words across countries because uniformity in perfor-

mance emerged on the word knowledge tests across the English-speaking countries

involved in the study (Thorndike, 1973:23).
This study also found that little attempt was made to teach reading compre-

her,sion beyond the third grade and, as Inkeles has pointed out, these findings

suggest that:

When the student groups are basically alike in age, grade and repre-

sentativeness of their respective national populations, there is very

little difference between the students from one country or another

within the set of MDCs (more developed countries) (Inkeles, 1979:390).

The essential skill being assessed by the reading comprehension tests was

probably that of reasoning, and the inference to be drawn was that where differ-

ences were found in other subject areas between students from developed countries,

such differences were likely to be associated with curricular differences in

the quality of education provided.

Achievement in Science at the Lower Secondary:Ltool Level

It would seem appropriate to use this similarity in achievement on the

reading tests to examine the observed cross-national differences in science

achievement. However, it is necessary to recognize that the cross-sectional
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nature of the studies did not readily provide a means by which the effects of
the schools on educational outcomes could be completely separated from the
effects of the home backgrounds of the students. Nevertheless, because testing
was carried out at the two age levels for ten-year-old and fourteen-year-old
students, it was still possible to examine the effects of schooling on the
students in each of the developed countries taking the science tests at these
two age levels.

Furthermore, because of the uniformity in reading comprehension achievement
at the two age levels,'as Inkeles (1979) has pointed out, it was possible to
use the small differences in reading comprehension achievement to control for
differences that were associated merely with increases in age, or in reasoning
ability across the two age levels. These ideas were employed in a statistically
simple but visually effective analysis undertaken by Coleman (1983) in a re-
examination of the cross-national data available on achievement in science.
The countries for which data were available fell into two groups. In one
group were England, Hungary, Scotland, and Sweden; in the other group were
Belgium (Flemish), Belgium (French), Finland, Italy, the Netherlands, and the
United States.

The essential difference between the countries in these two groups appeared
to lie in the degree of specialization introduced into the science curriculum
at the lower secondary-school level or, in Coleman's words, "in the intensity
with which science is taught" (Coleman, 1983: 405). Moreover, Coleman's simple
graphs make it clear,that the gain in science achievement relative to the gain
in achievement in reading comprehension is remarkably similar within the two
groups of countries and strikingly different between the two groups. Coleman
also noted an increase in the spread of scores of the groups of students in
those countries where specialization occurred as well as the increase in the
mean level of achievement. Coleman has pointed out that major differences
between school systems could have a significant effect on the achievement of
students and that cross-national comparisons should be carried out in ways that
would reveal these differences.

The Effects of Time Spent on Learning

In 1968 Carroll (1963) proposed a model of school learning, which included
five factors that were grouped under two headings: (1) determinants of time
needed for learning and (2) determinants of time spend on learning. This model
lay domant for a nearly decade. For many the importance of time was self-
evidenL. However, the effects of time spent in learning were strongly challenged
(Fisk, 1974), and gradually the evidence was assembled--initially from the IEA
studies of mathematics (Keeves, 1968)--to endorse the importance of the effects
of time. As the data available from the IEA studies were examined it was seen
that both between and within countries the different indices that were related
to measures of time spent in learning were contributing to an explanation of the
variability between countries, between schools, and between students in the
outcomes of education. Not only was time spent in class important, but also
time spent at home on study made a significant contribution. This is consistent
with Coleman's view that the intensity with which a subject is taught accounted
for cross-national differences in achievement.

The most convincing examination of the effects of time on learning has
been presented by Carroll (1975) in his report on the study of French as a
foreign language. This subject area was a particularly appropriate field for
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such an investigation because a large majority of the students studying French
as a foreign language began learning French at school and gained little knowledge
about the subject from

1

outside the formal school setting. This is not necessarily
true for other school subjects. Moreover, students would be able to report
accurately when they began to learn French, information that might not be obtained
without substantial error in other subject areas. In the investigation of French
as a foreign language, only six countries took part at the seventeen-year-old

level and eight countries at the terminal secondary-school level. To permit the
examination of the effects of length of time for both population levels taken
together, an achievement scale was devised that was common to both populations.
Quite striking linear relationships were observed when achievement on the reading,
writing, listening, and speaking tests were plotted against the number of years

of French study. The countries which deviated from this general relationship
were Rumania, where the students performed above expectation, and Chile, a de-

veloping country in which students performed below expectation. It was evident

that the number of years of study of French was an important predictor of perfor-
mance at the cross-national level. In general, analyses coaducted between stu-
dents in each country with respect to performance in French endorsed the view
that time-related var"bles such as grade level and years of French study were
important for achievement outcomes. However, the variable grade of beginning

French gave no significant result. This would seem to contradict the assumption
that an early start in studying French was an advantage.

Opportunity to Learn in Mathematics and Science

Both the mathematics and science tests were developed with great care to
guarantee that they would be suitable for use across the full range of countries
taking part in these two studies. Nevertheless, it was recognized that the level
of performance of students in each country would depend on the nature of and the
emphasis on the mathematics and science courses being taught within each country.
Both the cross-national analysis by Coleman (1983) and the work of Carroll (1975)

endorsed the view that the intensity of mathematics and science teaching were
likely to influence achievement outcomes. In order to assess the type of mathe-
matics and science courses being taught in each country, at about the time that
testing took place, the teachers in each school were asked to consider whether
the students in their school who were taking the tests had had the opportunity

to learn the content of the items. By combining the responses from the teachers

within a school and within a country, it was possible to assess with some
accuracy the opportunity that the student within a country had to learn the

content covered by the tests. Opportunity to learn was thus a measure of the
operative curriculum as distinct from the prescribed curriculum laid down in a
published syllabus or the achieved curriculum as assessed by student performance

on a achievement test.
In the first study of achievement in mathematics (Husen, 1967), strong

relationships were recorded across countries between opportunity-to-learn
ratings and national mean scores on madiematics tests. At the eigth-grade

level a correlation of above 0.9 was rezorded, and at the pre-university level

a correlation of above 0.80 was observed. Thus it was found that students scored

high( in countries where the tests were considered by their teachers to be

more suited to the students' learning experiences. Strong positive correlations

were recorded for a majority of countries between the total mathematics score
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for each school and the teachers' ratings of opportunity to learn the content

tested.
No recognizable relationship existed in 1970 between the performance on the

science tests of students at the ten-year-old level and the opportunity to learn

the content tested as assessed hy the teachers in the schools. These results

suggest that at this age level the knowledge and understanding of science acquired

by students in most parts of the world was gained by what was taught both in the

schools and, in an informal manner, from general reading and the mass media.

Consequently, the teachers' perceptions of the suitability of the test items, or

perhaps the expectations of the teachers with regard to student performance,

did not correspond closely with actual levels of performance.
At the fourteen-year-old level in the more developed countries, a general

relationship was found to exist between level of performance on the tests and

opportunity to learn the items tested. Of considerable interest was the very

high level of both opportunity to learn and achievement on the science tests

of Japanese students at this age level, although the level of achievement of

the Japanese students was also high at the ten-year-old level. Science education

in Japan differed significantly in kind from that which occurred in other parts

of the world. Indeed, the evidence available showed that ten-year-old students

in Japan performed at nearly the same level as fourteen-year-old students in

the United States. Fourteen-year-old students in Japan exceeded, in general

terms, the average level of performance of students in their final year of

schooling (year 12) in the United States. The Japanese students were not tested

at the year 12 level, so that no estimates could be made of their relative level

of achievement at the terminal stage of schooling. However, the opportunity to

learn science that had been provided by age fourteen almost inevitably guaran-

teed a very high level of both opportunity to learn and achievement at the ter-

minal secondary-school level.
The high level of achievement of Japanese students, which was revealed by

the IEA science and mathematics studies, has fascinated educators around the

world for a decade. Shimahara (1985) has argued that the intensity of the edu-

cation provided by Japanese schools was a contributing factor, although the

costs in terms of tension in the lives of youth in Japan was relatively high.

Both primary and secondary students in Japan attended school six days per week,

with a half-day on Saturdays, for two hundred forty days a year. On average

they did two hours of homework each night. The level of motivation was extremely

high, and the atmosphere in the classroom promoted mastery learning of the group.

Diligence, concentration, and attention to detail--characteristics leading to

high achievement--were encouraged in all students, not just the most able.

At the terminal secondary-school level a surprising pattern emerged when

the average level of performance was graphed against the opportunity to learn.

At this level the four countries with a common tradition in science education--

Australia, England, New Zealand, and Scotland--had average science scores

several points above those of the other developed countries, when allowance was

made for the students' assessed opportunity to learn. Next came the majority

of the countries of Western Europe, with noticeably higher levels of performance

in the Federal Republic of Germany and the Netherlands. These countries have

similar traditions in science education as the United States.
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Degree of Excellence

Coleman (1983) continued his analysis to consider the question of whether
the performance of students in countries in which science was taught with a
degree of intensity differed from that of students in the remaining countries,
where specialization in science did not take place at the lower secondary-school
level. By examining the performance in science of students in the top 1 per-
cent of the age group, Coleman showed that the mean performance of this elite
group, from which future scientists and technologists would be drawn, was higher
in the countries that fostered specialization than in those which did not.
Specialization in science during the secondary-school years lifted the level of
achievement of the elite group of students who would continue to study science
at the university level.

Comber and Keeves (1973) had undertaken a more extensive examination of
the relative performance of the more able students by calculating the mean
scores of the top 9,. 5, and 1 percent of the age group, based on the scores of
those students who remained at school to the terminal secondary-school stage.
These three groups corresponded respectively to those who were likely to con-
tinue with higher education, those who were likely to take a science-type pro-
gram, and those who were likely to specialize in science studies at the univer-
sity. When the data collected in 1970 from the developed countries were
examined in this way, the countries appeared to fall into distinct groups,
within which the differences in level of performance of the top 1 percent and
the top 5 percent were relatively small. These groups were the four countries
with a British science education tradition, Australia, England, New Zealand,
and Scotland; the Northern European countries, together with thd! United States
of America, and the Romance-language countries. Common traditions in science
education influenced the levels of performance in science of the more able
students, whether or not large or small proportions of an age group remained at
school at the terminal secondary-school stage.

A similar type of analysis has been carried out in the First IEA Mathematics
Study reported by Husen (1967). A wide disparity in the mean level of achievement
was found across the twelve countries participating in the study of the performance
of students at the pre-university level who had taken courses in mathematics
that would permit them to continue studying mathematics at university. Israel
and England showed a high level of achievement, and Australia and the United
States, a low level of achievement. However, when the performance of the top
4 percent of the age group, namely those students who were most likely to study
mathematics at the university level, was considered, the wide differences across
countries largely disappeared. The top 4 percent of pre-university students
of mathematics in Japan and Sweden had particularly high levels of achievement.
This suggests a considerable degree of specialization or intensive teaching for
the most able group of students in these countries. Moreover, the evidence
obtained across countries suggests that the performance of the most able did
not appear to be adversely affected by increasing the proportion of the age
cohort who remained at school to the terminal secondary-school stage.

Retention Rates and Mathematics Achievement

Hus6n (1967) reported clearly identifiable inverse relationships between
the mean mathematics score for these groups of students and the percentages of
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the age group in the population which remained at school to the pre-university

level. This held both for those who took courses in mathematics which would

enable them to continue with the study of mathematics at the university level

and for those who did not. However, the performance of the non-mathematics

students in Japan was particularly high, and that of the non-mathematics students

in Sweden particularly low. Thus, in these countries where a higher proportion

of the age group have remained at school, the mean level of performance of these

students is higher. This occurs irrespective of whether they have continued

with the study of mathematics or not. Consequently, the apparent decline in

standards over time, reported in some countries at the pre-university level,

must be viewed as a consequence of the changes in retention rates over time.

In searching for factors associated with higher or lower retention rates, Husen

(1967) considered average income per head, industrialization, and the propor-

tion of the group attending comprehensive schools. Only the last factor showed

a strong level of association, suggesting that comprehensive schooling facili-

tated increased retention rates.
The relationship between retention rates and the mean level of achievement

led Postlethwaite (1967) to develop a concept of "yield" as the product of

retention rate and mean score for the student group. Itcould be considered an

assessment of "how many got how far". In examining changes over time simple

comparisons of mean levels of achievement are likely to be misleading because

they are likely to be confounded by changes in retention rates. However, the

use of the measure of yield, as undertaken by Moss (1982) in the examination of

sex differences in participation and achievement in mathematics courses in

Australia, would seem to provide a more valid index and more meaningful findings.

These relationships between retention rates and mean levels of achievement

led Walker (Husen, 1967) to construct a model of the effects of selection on

both the mean and the variance of achievement test scores of a country. The

basic assumption of the model was that each country had the same distribution

of mathematical ability in the complete age group and that the differences in

means and variances found at the pre-university stage were a consequence of the

selection procedures that operated. The model employed the truncated normal

distribution and made three more specific assumptions:

(1) the distribution of scores for each country, if all in the age group

had taken the tests, would be normal;

(2) these hypothetical distributions would be identical for each country;

(3) those students who remained to the pre-university stage were the

best in the age group in each country.

The expected mean score and variance were calculated on the basis of these

assumptions. In spite of the assumptions made, the agreement between the ex-

pected mean scores and the observed mean scores was good. However, the fit

between the expected and the observed variance was less satisfactory. It would

seem that a model of this kind might be useful in predicting the effects of

changes in retention rates on school achievement, not only in the field of mathe-

matics but also in other subject areas. Adams (1984) has applied this model to

predict the effects of sex differences in retention rates on sex differences in

performance on a scholastic aptitude test.



Retention Rates and Science Achievement

In developed countries almost the entire ten-year-old-level population was
in school, but this was not so for developing countries. Similarly, at the
foil:teen-year-old level, most developed countries had a very high proportion of
the age group in school. However, at the terminal secondary-school stage,
countries had widely different holding powers. In 1970 the retention rates
ranged from a high figure of 75 percent of the age group still at school in the
United States to a low figure of 9 percent still at school at the pre-university
level in the Federal Republic of Germany. However, the recorded estimates
depended in part on how the target population was defined at the year-12 level
in each country.

Comber and Keeves (1973) showed that although a general relationship existed
between the mean level of achievement in science at the terminal secondary-school
level and the retention rates of the school system for a country, a stronger
relationship was demonstrated (-0.76) between retention rates and growth in
achievement in science from the ten-year-old level to the terminal secondary-
school level. Only by examining growth in achievement could some allowance be
made for science learning that took place during the early years of primary
schooling.

The amount of growth in science achievement between the fourteen-year-old
level and the terminal secondary-school stage was also found to be related to
the nature and extent of social selectivity operating. Indicators of social
selectivity, based on classification of the occupation of the student's father
and on the levels of education attained by the parents of the student, were
used. The indices employed in the analyses were the differences between the
average number of years of the father's (or mother's) education for the terminal
secondary- school group and that of the father's (or mother's) education for
the fourteen-year-old group. For the index of the father's occupation, the
ratio of the percentage at the two levels of schooling in the professional and
managerial occupational groups and the percentages in the unskilled and semi-
skilled worker groups were used. Correlations between growth in achievement
scores and the occupational index (0.74) and the father's education index (0.46)
were recorded across the thirteen developed countries for which data were
available. These data indicated that the mean gain in performance from the
fourteen-year-old level to the terminal secondary-school stage increased with
greater edueational selectivitk, and this was accompanied by greater social
bias.

Achievement in Developing Countries

Four developing countries--Chile, India, Iran, and Thailand--were included
in the First International Science Study conducted in 1970-71 and reported by
Comber and Keeves (1973). Their lower level of economic development seemed to
show up very dramatically in their performance on the science tests. The level
of achievement of the students from these countries was, in general, a full
student standard deviation below the performance of the students in developed
countries taking part in the study.

While the relevance of these tests for students in the developing countries
has been questioned, and the meaningfulness of empirical studies of educational
achievement in these countries challenged, it was evident that strong support
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existed within many developing countries for participation in the Second Inter-

national Studies of Mathematics and Science. Nevertheless, the study of reading

comprehension reported by Thorndike (1973: 135) leaves little doubt that the

question must be raised as to whether any more than a minimal level of literacy

had been achieved in these four developing countries. This low level of reading

skill clearly worked against the students' responding satisfactorily to the

science achievement tests, the attitude scales, and the general questionnaires.

Inkeles (1979) has advanced four hypotheses to account for the low level

of performance of students in developing countries:

(1) Lack of familiarity with the testing procedures

According to this view, the whole testing program should be dismissed

as irrelevant because students in the developing countries have had

little experience with multiple-choice questions and with the use of

optical mark reading answer sheets. This view was supported by the

evidence obtained in the study that some students were apparently

responding randomly to items.

(2) Curriculum deficiency
Two additional findings support this view that students in developing .

countries did not have an adequate opportunity to learn the content

of the science tests: ratings indicating the failure of teachers in

Iran and Thailand to provide an opportunity to learn, and the rela-

tively low values recorded at the fourteen-year-old level for Chile

and India and at the terminal secondary-school level for India. How-

ever the values of opportunity-to-learn ratings in Chile and India

wer Lot the lowest recorded, and they did not indicate that perform-

a/ ias expected to be at a level of one standard deviation below

th of developing countries (Comber and Keeves, 1973: 159). It was

evident that the teachers who provided the opportunity-to-earn ratings

did not expect the tests to be as difficult for their students as

they turned out to be.

(3) Poverty-caused deprivation and school resources

This view argues that the low scores of students from developing

countries was a consequence of poverty within these countries and

resulted in very limited resources being available in the schools.

The poorer countries spent much less per pupil on education then did

developed countries. The classrooms were crowded with large numbers

of students and had poor facilities. In addition, the teachers in

developing countries were poorly trained. However, the IEA studies

were not designed to provide evidence to support or reject this view.

(4) Social deprivation
According to this view students in developing countries lacked the

educational experiences provided by the home and by the community

that are necessary to profit from the academically oriented education

offered in the schools. The IEA studies contained little evidence of

the home and community environment. Moreover the investigations were

not designed as longitudinal studies that could examine the learning

taking place in schools over time. Even the evidence available from

the growth scores could only be used in a limited way to examine

change from the ten-year-old to the fourteen-year-old levels. Conse-

quently, little data existed to support or reject this view.

160



, All four hypotheses were plausible. However, the First International
Science Study also showed differences in achievement on the science tests of
a magnitude of approximately one student standard deviation between students
who were black and those who were white in the United States or between students
from the southern region of Italy and those from the northern region. It seemed
clear that the differences observed between the performance of students in the
developing countries and those in developed countries were no different in kind
from the differences in achievement between certain major sub-groups within
developed countries. These differences which occurred between student groups
within developed countries are commonly accounted for by poverty-based deprivation
and socioeconomic disadvantage and, as a consequence, curriculum deficiencies.

One additional view that does not appear to have been adequately explored in
the IEA studies was the contribution to the depression of achievement in reading
and science that resulted from learning in schools in a language that differed
from the mother tongue. This occurred commonly in many of the developing
countries, where the national language had been decreed as the language of
instruction but was not the language of communication outside the classroom.
In this circumstance the'students had significant handicaps to overcome before
they could start to work effectively in the classroom.

Further Studies in Developing Countries

Heyneman and Loxley (1983) have brought together evidence of the effects of
school quality on academic achievement in science from across twenty-nine
high-income and low-income countries. Of the twenty-nine sets of data examined,
eighteen were drawn from the IEA data bank associated with the First International
Science Study reported by Comber and Keeves (1973). The data collected from
Argentina, Bolivia, Brazil, Columbia, Mexico, Paraguay, and Peru employed test
items selected from those used in the First International Science Study, and
the test items used in Botswana by Leimu (1976) were adapted from IEA test
battery. Only the tests used in El Salvador, Uganda, and Egypt differed from
those used in the great majority of countries. While these studies did not
test identical age and grade groups in every case, as the IEA studies had done,
the similarity across all samples was sufficient for meaningful comparisons.
Several findings are of interest.

First, the correlation (0.55) between national per capita income and mean
scores for achievement in science for twenty-five countries indicated that
students in the wealthier countries performed at a higher level. Second, the
correlation (0.66) between national per capita income and the proportion of
variance accounted for by preschool influences (primarily home background
factors) showed that the effects of the home were greatest in wealthier
countries. Third, in low- and middle-income countries, the sex of the student
accounted for only eighteen percent of variance. Fourth, while it was possible
that in the developing countries the students from lower socioeconomic backgrounds
were more rigidly selected, the evidence available from twenty-five of the
twenty-nine countries appeared to indicate that this was not the explanation of
the greater proportion of variance accounted for by home background variables in
the wealthier countries, Finally, the correlation (-0.72) between national
per capita income and the proportion of the variance in science achievement
accounted for by school- and teacher-quality variables indicated that in the
developing countries the impact of school- and teacher-quality on achievement
in science was substantially greater than in devel,ed countries. Furthermore,
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careful analyses indicated that these effects were not determined by multi-

collinearity in the data or other statistical artifacts. These findings were

a reversal of the analyses of developed countries by Comber and Keeves (1973),

which showed that home eirr.umstances had a greater influence on achievement

outcomes in science then did learning conditions in the schools.

Heyneman and his colleagues (Heyneman et al., 1981) have also reviewed

studies which have examined the contribution of textbooks and reading materials

in schools in developing countries with a variety of achievement and attitudinal

outcomes. The key investigations used in these analyses were the IEA studies

undertaken in three developing countries in 1970-71. Of the eightee.1 separate

statistical relationships reported from ten developing countries, sixteen mea-

sured the availability of textbooks in the classroom; one, the availability of

a school library; and one, the amount of time spent each day reading. Fifteen

of the eighteen relationships supported the view that textbooks and reading

material were necessary for effective learning in developing countries. The

two negative relationships must be considered suspect because of Lhe nature of

the samples employed. The remaining relationship was not significant. Moreover,

the studies from Chile, Thailand, and Malaysia indicated a greater effect of

textbook possession on the achievement of students of low socioeconomic status.

While not a great deal is known about the effects of textbooks on school

achievement in developing countries, the evidence is consistent: they

have a highly significant impact.

Further Cross-National Relltionships

Passow and his colleagues systematically examined a very wide range of

bivariate relationships between societal and educational indicators and the

achievement outcomes measured in the IEA six subject study (Passow et al., 1976).

In the main, where clear relationships were observed, they were associated with

indicatc.s that discriminated distinctly between developed countries mid develop-

ing countries, tor which, as has already been noted, marked differences existed

in levels of achievement. These relationships generally added little to what

was previously discuLged involving the differences in educational provision and

outcomes between developed and developing countries. Anderson (1976) has argued

that the inclusion of developing with developed countries in the same study did

not prove to be vPry informative, except perhaps to show that the examination of

the educational systems of developing countries should be carried out separately.

Ho,../ever, the work of Heyneman and Loxley (1983) has revealed quite clearly that

in examining the relative contributions of home and school to Li variation within

countries of educational outcomes in science, it is relevant to ing both types

of countries together in the same analyses. Furthermore, Anderson also concluded

that:

Among countries of the same type or "level" further search for

correlates of national differences in average scores will not be a

fruitful exercise, in my judgment. Indeed, we must expect 'hat the

search for national "production functions" of schools will be a long

one and perhaps at the end unrewarding. It is likely that we will

be able to identify a spectrum of production functions within each

society, the main contrasts between societies lying in the mixture

of types of functions rather than in some typical function.

(Anderson, 1076: 280)
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Anderson based this view on the fact that the use of the mean level of achievement
by Passow and his colleagues (Passow et al., 1976) had proved largely unpro-
fitable. It must be recognized that Passow and his colleagues were working
with relatively few countries and with crude data for the societal and educational
indicators that they employed, so that they could only safely use rank-order
correlational procedures.

Anderson went on to suggest that the profile of achievement and the dis-
tribution of levels of achievement between schools and students within a country
appeared to be more closely associated with technological levels and with other
societal and educational characteristics than was the overall average achieve-
ment score for a country. Consequently, it is necessary to consider whether
stronger and more meaningful relati.onships might be observed if more refined
measures and recently developed techniques of analysis were used. Such measures
and techniques should take into account Anderson's views that working only with
national mean scores was likely to be unrewarding. However, even with mean
scores the work of Carroll (1975) on the relationship between achievement in
learning French as a foreign language and the number of years spent studying
the subject has shown that important bivariate relationships do exist and can
be detected when other factors do not confound such relationships.

Conclusion

The IEA research studies have been surveyed here, focusing on evidence in
cross-national comparisons that might explain why achievement in one country in
a particular subject field is higher or lower than that found in another country.
This research has been concerned with the quality of education offered in dif-
ferent countries as it relates to the educational outcomes of achievement.
Education has other functions to fulfill in any society in addition to the im-
portant one of fostering the learning of students in key areas of the curriculum.
However, the IEA studies have resulted in greater understanding of the factors
influencing differences in achievement outcomes between countries. Changes in
educational practice should be made in order to improve the education provided
in accordance with agreed-on goals. Within the next two to three years IFA
researchers will once again have an opportunity to reexamine relai.ionships be-
tween countries in achievement in science and thus to further an understanding
of the educative process. To this end, new procedures of analysis should be
employed in order to confirm or reject previous findings, to examine changes
that have occurred over time, and to investigate more adequately areas of uncer-
tainty and ambiguity in the previous studies.
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III

TESTING FOR THE IMPROVEMENT OF EDUCATIONAL MANAGEMENT



10

EXAMINATIONS AS AN INSTRUMENT TO
IMPROVE PEDAGOGY

Anthony Somerset

Introduction

Kenya's Certificate of Primary Education (CPE) was a major public examina-
tion in a developing country used to promote more effective teaching and learn-
ing in the classroom. The CPE terminated Kenya's basic education cycle and was
the main instrument by which entrants to the secondary cycle were selected.
The reform program started in 1974, but most of the main changes were
introduced between 1976 and 1979. The program was directed from its inception
by the Chief Examinations Officer in the Kenyan Ministry of Education, who
later became Secretary to the Kenyan National Examinations Council when it was
established in 1980. The CPE has now ceased to exist: the last group of
candidates took the examination in 1983.1

Education and Examinations in Kenya

Kenya's educational system is undergoing a major transformation at the
moment. Until 1984 schooling was divided into three cycles: a seven-year
primary-school cycle, followed by a four-year secondary-school cycle, leading
to a final two-year higher-secondary cycle. Each cycle was terminated by a
national examination: the CPE after the primary cycle, the Kenya Certificate
of Education (KCE) after the secondary cycle, and the Kenya Advanced
Certificate:of Education (KACE) after the higher secondary cycle. Starting in
1985 the three cycles were reduced to two. Also, primary education was
extended from seven to eight years, to be followed by a single four-year
secondary course. The CPE was replaced by an examination suited to eighth-grade

1 Between 1973 and 1977, while I was a research fellow at the Institute of
Development Studies, University of Nairobi, I participated in the CPE proj-
ect on a part-time basis. Then in 1977 I joined the Examinations Section of
the ,Ministry of Education, where I was responsible for research into the
development of examinations, including the CPE. I joined the new Kenyan
National Examinations Council in 1980 and continued working for the organi-
zation until 1981, when I left Kenya. Much of this material is based on a
longer report on the Kenyan examinations reform program: "Examinations
Reform: The Kenya Experience" (World Bank, 1983). I should stress that the
views I express here are entirely personal; they should not be taken as
representing the views of the Kenyan National Examinations Council nor the
Kenyan Ministry of Education.
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rather than seventh-grade pupils, and a new examination for secondary leavers

will be introduced in 1989 to replare the KCE and KACE.
Despite these changes, progress up Kenya's educational ladder will remain

highly competitive. For many years, the number of pupils wanting to enter
post-primary institutions has far exceeded the number of places available. In

the late 1970s, for example, only about 13 percent of primary-school leavers

could enter government-maintained secondary schools; less than 10 percent of

secondary-school leavers could enter higher secondary schools, and less than 40

percent of higher secondary leavers could enter university.
The main reason why access to post-primary education is restricted is, of

course, cost. Kenya spends a higher proportion of its national income on its

schools than most countries. But because that income is low, funds available

for education are severely restricted. At present, more than 25 percent of the

annual government budget goes to education. This proportion could be increased

only by diverting resources from other equally important sections--agriculture,

irrigation, industrialization, and health, for example.
Because only a minority of pupils completing one educational cycle can

continue into the next, the external examinations at the end of each cycle

exert powerful backwash effects on the work of the schools. Competition among

pupils and among schools to score the highest marks is intense. For the last

two years of each cycle, the character and quality of teaching and learning is

determiued not so much by the official curriculum as by the questions asked in

recent external examinations. Pupils spend a great deal of time answering

questions from these examinations, and teachers model their own tests and

examinations on the same questions. Commercial printers produce guides to help

candidates prepare for these examinations. The guides contain answers to

questions asked in previous years together with numerous practice papers. In

rural areas especially, sales of examination guides make up a high propLztion

of total book sales.
The quality of these external terminating examinations is therefore cru-

cial. The setters must aim to achieve two goals. First, they must produce an

examination which will be an effective selection instrument. It must identify

efficiently the candidates likely to make best use of the scarce places in the

next cycle of education. Second, and no less important, they must produce an

examination which will test the full spectrum of cognitive competencies which

pupils should develop during the cycle which is just coming to an end. In par-

ticular, the examination should test terminal competencies, that is, the knowl-

edge, concepts, and cognitive skills which will be of particular use to pupils

who are not selected for further education, and who are therefore destined to

enter the world of work. As we have seen, in every major national examination

in Kenya, these candidates far outnumber those selected to continue their

formal education. If the national examinations fail to test these

competencies, the schools will have little incentive to teach them. The danger

is that each cycle of the education system will become little more than a

preparatory phase for the cycle that follows it.

It was a concern that the backwash effects of the CPE examination might be

restricting the range of competencies developed in Kenya's primary schools that

led to the examination reform program.
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The Certificate of Primary Education Examination (CPE)

The CPE was the.first major external examination in the Kenya educationa
system. It was a national examination. Candidates in all parts of Kenya--in
the remotest desert regions in the far north, in the fertile tea- and coffee-
growing areas in the center of the country, and in Nairobi, the capital city,
and other major towns--all answered the same questions in the same examination
papers on the same dates. It was a mass examination: in 1980, for example,
there were about 328,000 candidates.

In theory, pupils took the CPE after seven years of schooling at age
thirteen, but in practice, the majority of candidates were one or two years
older. In rural areas especially, entry to grade 1 is often delayed beyond the
official age of six years. In addition, a high proportion of pupils repeat one
or more years during the primary cycle.

CPE Subjects

The examination tested competence in four papers on six school subjects.
The subjects were: English, mathematics, science, geography, history, and
civics. English was examined in two papers: one objective paper consisting of
fifty multiple-choice items, which tested mainly comprehension, verbal rea-
soning, and knowledge of grammar and syntax; and a composition paper which
tested pupils' ability to communicate effectively using written prose. Mathe-

matics was examined in a single fifty-item multiple-choice paper. The remaining
four subjects were grouped together in a single paper known as the General
Paper, which was also multiple-choice in format. Forty of the items were
devoted to science, twenty-five to geography, twenty to history, and five to
civics. Four alternative answers (options) were provided for all
multiple-choice items. Candidates recorded their answers on a
specially-prepared answer sheet, which was then sensed optically by a document
reader and processed by computer. The compositions were marked manually. More

than one thousand examiners, mainly primary-school English teachers, were
employed at four marking centers. They worked in teams of two. Each examiner

in the team read the script separately. They then compared their assessments

and agreed on a final mark. If their assessments differed widely, a moderator
(who worked with about ten teams) read the script for a third time. No

examiner was responsible for marking scripts from his home province.
All CPE subjects were examined in English, which is the medium of instruc-

tion in Kenyan schools from grade 4 onwards. The use of English gave a con-
siderable advantage to pupils from more privileged socioeconomic groups, who
frequently use English for everyday communHation. However, the new grade 8
leaving examination, which will replace the CPE, will include two papers in
Kiswahili, the national language.

The Use of Multiple-choice_Questions

The use of multiple-choice format for all papers except English com-

position was dictated by necessity. Only four weeks were available for pro-
cessing between the time when candidates finished taking the examination and
the time when results were needed for secondary-school selection. The task

would have been quite impossible with more than one open-response paper. Even

so, deadlines were tight. During the initial data-capture period, when pupils'

answers were being recorded on computer tape, the document reader was run

continuously,
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twenty-four hours per day. The examinations staff worked eighty hours per week

or longer.
If more time had been available, a more balanced mixture of essay-type,

structured short-answer, and multiple-choice questions would have been used for

the examination. Multiple-choice examinations bring substantial administrative
benefits: they are quick and easy to process, and costs are reduced. They also

have some professional advantages: marking is entirely objective, and a well-
set multiple-choice paper can provide more thorough coverage of the subject

syllabus than a paper consisting entirely of essay-type questions.
Set against these benefits are substantial professional costs. In the

first place, multiple-choice examinations cannot provide adequate measures of
several crucial cognitive skills, including the ability to communicate effec-
tively through the medium of the written word and the ability to produce imag-

inative and original ideas. If these skills are not tested by the final
terminating examination, the schools will have no incentive to develop them.
In 1966 open-response questions were eliminated from the Kenya CPE, and the

examination became entirely multiple-choice in format. It soon became

apparent, however, that the backwash effects of this change were quite
unacceptable. In most schools, the teaching of the skills of continuous prose
writing fell rapidly into decay because these skills were no longer needed to
score high marks. In consequence, a composition paper was restored to the

examination in 1973.
Another problem is that multiple-choice questions which test the higher-

level cognitive skills --"thinking" rather than "remembering" skills-- are dif-

ficult and tima-consuming to construct. A good question which tests
problem-solving skills or the ability to apply knowledge or concepts to new

situations usually requires teamwork. The first draft may be written by a
single person working alone, but to produce an acceptable final version he will
need comments and criticisms from professional colleagues. A multiple-choice

paper which has been written too quickly, or written by item-writers who lack

the necessary experience, will nearly always contain too many questions testing
straightforward recall of memorized facts.

A third limitation is more subtle. In answering a multiple-choice
question involving thinking skills, the pupil can follow two strategies. He

can either work from the given information to a possible answer, and then check

this solution against the range of solutions offered. Alternatively, he can

work backward from the givan solutions, eliminating those that seem unlikely,

and then perhaps guess among those remaining. A high proportion of students

employ this latter strategy in answering multiple-choice questions. In the

real world, this strategy is rarely of much use. Away from the classroom, cog-

nitive skills are used mainly in "open-ended" situations. A person with a de-

cision to make or a problem to solve has no one to specify for him in advance

four or five possible solutions, one of which must be correct. Instead, he

must devise a solution for himself. Thus using thinking skills in answering
multiple-choice questions is essentially different from the way they are used

in real-life situations.

Standardization of Scores

Before the CPE results were issued, the raw marks gained by candidates

were transformed into standard scores. For each of the three main subject

areas, (mathematiCs, English, and general subjects) the marks were converted

into a standard distribution with an arbitrary mean of fifty points and an

arbitrary standard deviation of fifteen points. This meant that the range of

possible standard scores in each subject area was from approximately five to
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ninety-five (that is, three standard deviations to either side of the mean
score), althpugh occasional individuals scored outside these limits. Any
standard scores of one hundred or over were brought down to ninety-nine, and
any scores of zero or below brought up to one. The three scores were then
summed for each candidate: the total standard score was the main criterion on
which selection for secondary school was based.

It should be stressed that the values of fifty and fifteen chosen, respec-
tively, for the mean and standard deviation of the CPE standard score distribu-
tion are essentially arbitrary. Other standard score systems have other
values: the T score distribution, for example, has the same mean (fifty), but a

standard deviation of only ten.
Standard scores have several advantages over raw marks. A standard score

conveys definite information as to the relative performance of a candidate or
group of candidates, irrespective of how easy or how diffic(1" the questions in
the examination were. If, for example, we know that a school or a district
averaged sixty-five standard-score points in the CPE mathematics paper, we
would know that that school or district had performed one standard deviation
better than thel national average in mathematics. Similarly, standard scores
can be compared from subject to subject, or from year to year. A school that
averages sixty standard-score points in mathematics in one year and sixty-five
points in the following year has improved its mathematics performance by
one-third of a standard deviation, relative to all schools in the country.

Standardization is especially desirable if marks from several papers are
to be combined to give a total mark. The contribution of each mark to a total
mark is determined by its scatter, not, as is sometimes thought, by the mean
mark or the total mark possible. Because standardization equalizes the stan-
dard deviations of the different papers, it also equalizes their contributions
to the total score.

But standard scores are measures of relative performance only; they tell
us nothing about the absolute levels of achievement of the pupils sitting the
examination. As we have seen, a low mean raw mark is brought up to the
standard mean score, and a high mean raw mark is brought down to the same stan-
dard mean. Standard scores can thus be highly misleading if they are in-
terpreted without reference co the raw marks from which they were derived. If,

for example, most candidates gain low raw marks in an examination, standard
scores will give a falsely optimistic impression of their level of performance
and of the quality of the schools they have been attending.

For this reason, both standard scores and raw marks are needed in examina-
tion analysis. Here we shall use standard scores to compare the performance of
groups of pupils from year to year, and raw marks to discuss the levels of
mastery achieved by pupils in particular examination questions.

Instruments and Goals for Examination Reform

Educational and Allocational Goals

The reform program for the CPE examination started in 1974 and gathered
momentum between 1975 and 1977. The program was directed towards five main
goals, three of which can be classified as educational goals and two as alloca-
tional goals. The educational goals concern the backwash effects of the exami-
nation on teaching and learning in the primary schools; the allocation goals
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pertain to the functions of the examination as an allocator of secondary-school

opportunities.

(1) Educational goals
(a) Relevance
(b) Quality
(c) Distribution of quality

(2) Allocation Goals
(a) Equity
(b) Reliability

Towards these five goals, two major instruments of reform were employed:

first, changes in the content of the examination papers; and second, the intro-

duction of an information-feedback system. It was hoped that changes in the

questions set would make the CPE more relevant as a leaving examination, more

equitable to pupils in less-privileged socioeconomic groups, and more reliable

as a selection instrument. The introduction of an information-feedback system

would, it was hoped, do something to improve the overall quality of the

primary-school system and to reduce quality differences between the stronger

and the weaker schools.

Changes in the Content of CPE Examination Papers

Until the early 1970s most CPE questions, except in mathematics, tested

little more than the candidates' ability to recall factual material. Moreover,

the facts tested were mainly isolated pieces of knowled3e: in history and geo-

graphy, names, dates and places; in science, definitious of technical terms;

and in English, grammatical rules, spelling, and use of idioms. A high

proportion of the questions were similar to, or even identical with, questions

which had been asked in previous CPE examinations. This approach gave a big

advantage to the candidate who was prepared to spend long hours memorizing

facts from his CPE guidebook and from old examination papers.

Moreover, the content of the questions was influenced much more by the

function of the CPE as a secondary-school selection instrument than by its

function as a primary-siphool leaving examination. Much of the knowledge tested

was more appropriate tolthe junior-secondary school than to the upper-primary

school; very little of it was of any practical usefulness to the large majority

of pupils wholleft school at the end of the primary cycle.

After the reforms the examination tested a much broader spectrum of cog-

nitive skills. The aim was to encourage teachers to develop transferable

skills, that is, skills which could be applied in a wide range of contexts,

both in and out of school. Many questions, for example, tested decision-making

and problem-solving: pupils were expected to understand and interpret new

information which they had never seen before and then to draw valid conclusions

from it. Other questions indirectly tested observational and experimental

skills: they gave a big advantage to pupils who had carried out practical in-

vestigations, using the resources of the local environment. The composition

paper aimed to test "divergent" as well as "convergent" skills: pupils were

expected to write prose which was not only grammatically accurate but also

fluent and imaginative.
Remembered knowledge was still needed to answer many questions, of course,

but three main changes were introduced in the testing of knowledge. First,

shiny of the questions focused on cognitive structures rather than on single,

isolated facts. They sought understanding of the relationships among facts,

from which they derive their meaning, and insight into causes, reasons, and

consequences. They thus tended to ask "why" and "how" more often than "what",

"who", "when" and "where". The second change, closely related to the first,

was that many questions required candidates to apply knowledge or cognitive
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structures in new, unfamiliar situations. And finally, a high proportion of
the questions tested "survival" knowledge; that is, knowledge likely to be es-
pecially useful to the many pupils who would not win a secondary school place,
and who would therefore be unlikely to find a formal job. This change was es-
pecially evident in science and in mathematics: much stress was given to
topics such as nutrition, child care, disease prevention, first aid, energy
sources, improved seeds and fertilizers, soil conservation, weighing and
measuring, and the use of money.

These changes can be illustrated by some examples from science--the
subject in which innovation was perhaps most radical. The syllabus of 19C7 set
out the main objectives for teaching this subject at the primary level:

Lessons should be based on children's observations. One of the teacher's
tasks is to put the children into situations where they can observe.
Another is to try to demonstrate the principles underlying what the
children see. A third is to help the children record what they see, and
begin to draw conclusions from it.

(Kenya Primary School Syllabus, 1967, p.111)

It will be seen that the syllabus stresses the development both of
concepts and process skills. Through their experience of the world around
them, pupils are to be helped to acquire an understanding of scientific
principles and to develop the skills of observation, data recording and inter-
pretation, and scientific reasoning.

The competencies tested by the sets of eight consecutive questions from
the 1972 and 1973 CPE science papers are clearly quite different from those
highlighted by the syllabus.

Among the sixteen questions quoted, as many as fourteen are pure knowledge
questions, involving the straightforward recall of remembered facts. Only two
questions, nos. 49 and 51, involve cognitive skills--in both cases, numerical
calculation. Moreover, the questions focus narrowly on specific factual mate-
rial, and especially on terminology. The concern is with the vocabulary of
science, rather than with its ideas, its explanations, and its applications to
everyday life. Moreover, many of the terms are technical (sedimentary, saline,
capillarity), and some refer to pieces of equipment which are never seen in a
primary school, except perhaps in some of the most privileged urban schools
(barometer, telescope, hygrometer).

The 1972 and 1973 science questions reflect a preoccupation with the
secondary-school selection functions of the CPE, virtually to the exclusion of
its functions as a primary-school leaving examination. But even for secondary-
school entrants the relevance of much of the knowledge tested must be ques-
tioned. Secondsry-school pupils need, of course, to know many specific facts,
including definitions of technical terms, but unless they also develop an
understanding of scientific concepts, which link facts together in patterns of
cause-and-effect, their store of information will be of limited usefulness.
Nor is it necessary that they start learning secondary-level scientific
vocabulary before they arrive at secondary school.

A selection of knowledge-based questions from the CPE science papers from
1975 to 1981 reveals several differences between these questions and those
asked in 1972 and 1973. In the first place, the use of terminology was sharply
reduced. The only technical termslemployed were those referring to common dis-
eases--kwashiorkor, cholera, diarrhea, bilharzia--which are the cause of much
ill-health and many deaths in Kenya. Simpler words to refer to these diseases
are not available in the English language. A second change is more important:
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CPE Science Questions, 1972-1973

1972 1973

49 The distance hciocen the 0°C point and the lix)°C point ?rt (mercury) Centigrade thermometer
is 15 cm. If the mercury reaches a point 4.5 cm. up Ihk wale thc temperature is

A. 4.5°C.

B. 331°C.

C. 30°C.

D. 3°C.

50 A common cause of soil loss is

A. exhaustion.

U. erosion.

C. porosity.

D. capillarity.

51 When a substance such as magnesium is burned in a fixed volume of air, the activt part ofiir is
used up. If the percentage (by volume) of the air which is active is 20%, the volume of air left

after magnesium is burned in 200 c.c. of air is

A. 140 c,

B. 180 c.c.

C. 160 c.c.

D. 40 c.c.

52 Rocks formed from the wearing away of existing rocks arc called

A. igneous.

B. metamorplie.

C. sedimentary.

D. volcanic.

53 A telescope is used for

A. taking pictures of objects.

B. observing bacteria.

C. projecting pictures on a streen.

ohscrving distant objects.

-
5 Soils which are found ncar lakes such as Rudolf and Magadi are usually

A. calcareous.

B. volcanic.

C. alluvial.

D. saline.

55 Most substances expand on heating. One substance which does not expand on heating if

A. copper.

B. glass.

C. ice.

D. iron.

56 A natural rock containing one or more metals is called

A. a mineral.

B. an ore.

C. gravel.

D. sand.
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41 To measure thc atmospheric pressure wc would IOC

A. a thermometer.
B. a barometer.

C. a hygrometer.
I.), an anemometer.

42 Impurities suipended in water can be removed by

A. evaporation.
B. distillation.
C. condensation.
D. filtration.

43 In a flowering plant, fertilisation takes place in the

A. stigma.

B. style.

C. anther.

D. ovary.

44 Bees are referred to as social insects because

A. the queen lays many eggs at a time.

B. they make honey.
C. they share their work.
D. they live in hives.

45 Substances that allow electricity to flow through
them are called

A. insulators.
B. conductors.

C. non-metals.

D. batteries.

46 A boy is able to see his image in a mirror because
the light is

A. magnified.

B. reflected.

C. refracted.

D. absorbed.

47 A man who studies the stars uses a

A. telescope.

B. microscope.
C. pin-hole camera.
D. periscope.

48 Light enters our eyes through the

A. iris.

B. retina.

C. pdpit.
D. lens.



Knowledge-based CPE Science Questions, 1975-1981

1975 Good farmers dip or spray their cattle to kill cattle ticks. The main reason
they do this is because

A. Ticks make holes in the skin of cattle and this reduces the value of the
leather.

B. Ticks feed on the blodd of cattle, which makes them weak.
C. Cattle ticks carry diseases which are dangerous to human beings.
D. Ticks carry diseases which can kill cattle.

(No. 49)

1977 There is a swamp at the far end of Muturi school compound. Kithui's home is
on the other side of the swamp. If he walks through this swamp on his way to
school each day, which one of the following diseases is he most likely to get?

A. Bilharzia
B. Kwashiorkor
C. Rickets
D. Smallpox (No. 48)

1977 Kushe's mother gave four reasons why she wanted to replace the old grass roof
on her house with a new mabati (corrugated iron) roof. Three of her reasons
are correct. Which one is WRONG?

A. A mabati roof keeps the house cooler.
B. Snakes and rats cannot hide in mabati roofs easily.
C. Clean water can be collected from the mabati roof.
D. Mabati roofs last longer than grass roofs.

(No. 53)

1977 Less than 3% of Kenya's land area is covered with forests. Four possible
reasons why parts of Kenya should be kept for forests are given below. Only
three of the reasons are correct. Pick out the one which is NOT correct.

A. Forests help prevent soil erosion.
B. Forests hela the soil to store water.
C. Forests provide raw materials for paper manufacture.
D. Forests help prevent the spread of sleeping sickness.

(No. 54)

1977 Hadija put clay around the sides of her jiko, leaving the holes open, and let
it dry. This made the jiko work much better because it

A. made the jiko heavier.
B. allowed wood to be burned in the jiko.
C. reduced the loss of heat from the sides.
D. increased the flow of the air to the jiko.

(No. 59)

1977 Wanjikn works in a health clinic. A Mother brings a small child suffering
from kwashiorkor. The mother says she cannot afford to buy meat, eggs, or
milk for her child. What should Wanjiku advise her to do?

A. Give the child bananas or oranges from her ahamba to eat each day.
B. Bring the child to the clinic each week for injections.
C. Feed the child with plenty of posho or ugali.
C. Use more beans or groundnuts in preparing the child's food.

(No. 68)

1978 There was an outbreak of foot-and-mouth disease on Katuko's farm. She was
told not to move her cattle from her farm. The main reason for this was that

A. It would be easier to sell cattle on the farm.
B. Sick cattle would die if moved.
C. The uAtle would become healthy if they remained on the farm.
D. Moving the cattle off the farm would spread the disease.

(No. 80)

1979 Cut dry grass is often placed between rows of coffee trees. Three of the
following are reasons for doing this. Which one is NOT a reason?

A. The grass reduces the speed with which the rain strikes the soil.
B. Water evaporates from the soil more slowly.
C. The grass protects the coffee beans from pests.
D. The grass helps to prevent weeds from growing around the coffee trees.

(No. 56)
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1979 Diarrhoea is a disease that kills many babies in Kenya. When babies have

diarrhoea they lose a lot of water and foods. One correct way to treat babies

with diarrhoea is to

A. keep them wrapped tip and warm so that they sweat out the sickness.

B. give them drinks of boiled cold water containing some sugar and a little

salt.

C. give them solid foods containing plenty of carbohydrates.

D. give them very little food or water until the diarrhoea stops. (No. 78)

1979 Wangari lives in a village with many people. P10111 which one of the following

sources can Wangari collect the best drinking water?

A. A big river nearby.

B. The rain from her mabati roof.

C. The dam near the village.

D. A swamp on her farm. (No. 89)

1980 Three of the following help to prevent the spread of cholera. Which one does

NOT?

A. Using pit latrines or toilets.

B. Putting oil on stagnant water.

C. Washing hands before eating.

D. Keeping foods covered.
(No. 53)

Which one of the following should be done immediately if a child burns her

hard on a jiko?

A. Put the child's hand in cold water.

B. Burst the blister to let the liquid out.

C. Wrap the hand tightly in a bandage.

D. Cover the burn with cooking fat.
(No. 89)

When Njeri was cooking mandazi on a jiko, the hot oil in the sufuria caught

fire. Which one of the following should Njeri do to put out the fire?

A. Take the sufuria off the fire.

B. Put a big cover over the sufuria.

C. Pour water on the sufuria.

D. Blow very hard on the flames. (No. 90)

1981 A Standard VII class suggested the follcn.:ng reasons why mothers should feed

their babies with breast milk rather than with bottled milk:

(i) Breast milk is easier for young babies to digest.

(ii) Babies who drink bottled milk are more likely to suffer from diarrhoea.

(iii) Bottled milk does not contain enough water for young babies.

(iv) It is cheaper to feed a baby with breast milk.

Which of these are CORRECT?

A. (i) and (ii) only.

B. (iii) and (iv) only.

C. (1), (ii), and (iv) only.

D. (i), (ii), and (iii) only. (No. 77)

Pkangi wants to plant maize and beans, but has not enough money to buy ferti-

liser. Which one of the following will be LEAST useful in making his soil

more fertile?

A. ALimal manure

B. Compost

C. Ash from fires
D. Charcoal

(No. 79)
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a high proportion of the knowledge-based questions tested information which is
of direct application away from school in improving the quality of life. Par-
ticular attention was paid to testing knowledge which might help low-income fa-
milies, in both rural and urban treas, tu use their limited resoul:ces more
effectively. Examples include no. 59 from the 1977 paper (cooking stoves are
more efficient and burn less fuel if the metal sides are insulated with clay);
no. 68 from the same paper (low-cost plant foods such as beans and groundnuts
can be used to treat kwashiorkor if animal products are too expensive); and
no. 77 from 1981 (it is cheaper as well as better to breast-feed babies than to
bottle-feed them). A third major change is that many of the knowledge-based
questions tested understanding of simple cause-and-effect concepts rather than
specific facts. Pupils were asked to explain why cattle should be sprayed
against ticks; why babies should be breast-fed rather than bottle-fed; why
forests need to be preserved. Schoolteachers who understand the reasons for
various child-care, public health, and conservation measures are likely to be
more willing to carry them out.

Starting in 1974 a number of skills-based questions were introduced into
the CPE science paper to supplement the knowledge-based questions. Skills-
based questions involve cognitive operations. The candidates must work through
a sequerwe of mental steps to arrive at the correct answer. The information he
works with may either come from memory or be given as a part of th- question.
By 1978 skills-based questions predominated over knowledge-based questions in
Icience and geography.

Following Bloom's widely used taxonomy, skills questions can be cate-
gorized into three main types: comprehension, application, and analysis.

Comprehension questions involve the understanding and interpretation of
new information. The mental operations involved are essentially routine:
usually, they are familiar to the pupil from previous practice. Questions no.
28 and 81 would be classified as comprehension items: no. 28 requires pupils
to calculate a distance on the map from the scale; no. 81, the temperature of
water from the graph.

Application and analysis questions are more complex. The sequence of men-
tal steps to be carried out is longer and is unlikely to be familiar to the
pupil from previous practice. The pupil must first decide for himself what
steps are needed, and in what order, to reach a valid conclusion. Thus, ques-
tions of these types involve decision-making and problem-solving skills. Es-
sentially, they test the pupil's ability to think effectively.

The distinction between application and analysis questions is not always
easy to draw. Application questions involve the transfer of existing knowledge
or concepts to new situations to solve a problem or reach a valid conclusion.
Question no. 63 would be classified as an application item. A candidate is un-
likely to be able to answer it correctly if he is not familiar with the concept
of food chains. But he must apply this knowledge to a specific food chain--
one that he has almost certainly never encountered before.

Question no. 61 would be classified as an analysis item. Like no. 63, it
involves reasoning to solve a problem. But the question assumes that
candidates have little or no knowledge about acids and bases: all the informa-
tion needed to answer correctly is provided in the stem (the introductory part
of the question). The candidate oust analyze this information, search for
patterns in it, and identify 4 valid conclusion which can be drawn from these
patterns.

The distinction between application and analysis questions is not espe-
cially important. Both are essentially "thinking" questions. Their common
characteristic is that the pupil must decide for himself on an appropriate se-
quence of mental steps to solve a problem and then carry them out accurately.
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SkIll-based CPE Qvestions, 1978-1981

60 . Nod set off to the market lust after sum...
Her shadow was strectched out to her iset.

Towardspettich direction was Me. walking?

A South.
B. North.
C. East.
D. West.

i

74. Beans add nitrogen to the soil which Is needed

. by tomato.' maize and potatoes. Tomatoes and
potatoes are Mocked by the same domes which

can 11Ye in the soil from One year to the next. -

Karnau planned to rotate the crops growing in his shamba.

Which one al the fdlowing would be the best
plan to use?

I

, A

Bsions,\

Mo..
Tomatoes

k )

c

Maize Beans

k )
Tomatoes Beans16---/

i

B

Potatoes
Beans

)\ BeansTornat,,
D

Potatoes( .11
Tomatoes Beans

k )
Boons Maize

".......---"

Use the following information to wave( Questions

81 and 82.

Standard 7 puplis heated water in a container and
recorded the temperature after every h*v minutes.
From their readings they drew the folk:wing gracti:

70
ir)

P. 6°
i 50
1 40

30

20

10

6 8 10 12 14 16 18 20 22 24 26
Time (minutes)

81. Wnat was the temperature c4 the water when the heating started?

A 0*C.
B. 10*C.
C. 26 'C.
D. 90.C.

82. Mich one of the follaMng is a possible explanation to( what

happened between the fourteenth and the eighteenth minutes?

A The watw was boiling.
B. Heating stopped.
C. The water expanded.
D. Some water was removed.

World Bonk-40245:7



adlltased CPE Gusollons, OMNI "(conlInued):

11Mittio skean map of Jane's home area dawn below Warmer 41
'Questions 28 to 31.

JANE'S 8CHOOL AND HOME AREA

KEY:

1144.aeo

Building

Rood

Footpath

Thom fence

26 Us the scats to find the shortest distance
between the entrance to Jane's home and the
cattle dip. The distance is about

A 70 metres
B. :CO metres
C. 700 metres
D. 1200m&res

lkldge

Thorn tree

Grass

Seasonal Mors

29. Jane goes for a walk one doy. She walks north-east
along the path from her home and turns VI at the
main fool Then she takes a path to the IS. Jane
will arrls at

A the school
the borehole to the north ci her home

C. the home In the souttreast of the mop
D. the brldge marked F.
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Sublimes YAW tum the klioe Nom red
Mica Sows peen as called bane
&enlarges YAW turn the MMus MN PM
Ole OCilld Cleidi M tested Meant substances
WW1 the MMus Juice old waded his mulls
In the follaelnp chart;

lemon .-
Mc*

solution'
cA ashes WIMOCir' milk

solullon9
as mai,

1

Ws pkgrd
turns

yes

no
no
Ws

yes

no
no
no

no
yes

Vino the chart, yRich coe af the folbethp
ooncluolons le coned?

A Milk and map solution are both del&
IL Soap sce.elon le a bare and lemon Juice legi acid.
C Ashes sokelco and Onepar are both balsa
0. **gar le an acid and lemon juices Is a base.

63. At Lake Maim the following foal chain can be lateswed..

Marabou Storks
eato"P.

1.ess er RrIngoes
eat

Small Water Plants

It the Wow flamingoes are all killed. ',filch one cf thelfollattAnp is
moot eak to happen?

A Marabou Wile will eat the small water *nth
B. the small water plants** db.
C Nee** be tom Ash.

MaraboU Oaks WM eat moo pelicans.

Scianitis PAugugo wanted toilnd out It
they couid hawse the Oeid of sorghum
meet potatoes and coma by wino farmyard
manure. The results of MO work are Oen Wow

Weight of the crop per hectare

Sorähum.
',wed

es' Caswa
With farmyard manure_
WIthout farrnyad manure

4700 kg.
4 400 kg.

1 5600 4
2600 kg.

I 9700 kg.
J 6400 kg.

-.

Nei d$hóki,k *Aim* about ittek mulls are true.
Witch one is FOUE?

A The camel aop was 3303 kg per hechde heater
tlen manure was used.
Ow no manure was used, met potatoes yielded
3000 kg pot hectare less than they dld vAth manure

C The *id of at three cow Increased by at least
503 kg pet hectare wIth mamma

D. WIth manu re. the emit potato crop %vas healer
than both the comma and sorghum crops.
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Perhaps the primary school teacher's most important task is to develop

thinking and problem-solving skills. These skills are needed by all primary

leavers--both by those who continue their education and by those for whom

primary, schooling is terminal. It is not certain to what extent thinking

skills transfer readily from the situations in which they have been developed

to the new situations in which they are needed. This is a topic on which more

research is'required. The CPE setters therefore decided to test thinking

skills in as wide a range of contexts as possible. Thinking problems involving

crop yields (such as no. 78) and crop rotation (no. 74) are likely to be rele-

vant t;(:) the circumstances of many primary leavers in rural areas, whereas the

problems involving acids and bases (no. 61) and temperature measurements

(nos. 81 -,nd 82) may be more appropriate to the cognitive needs of secondary

school recruits.

Introduction of an Information-feedback System

The second main instrument of reform was to use the CPE not merely as a

means for certify1ig pupils' achievements and selecting them for entry to sec-

ondary school but also a3 a source of information about the strengths and weak-

nesses of teaching and learning in ',he schools and, hence, as a means for

improving the quality of basic education. An enormous amount of useful

information can be generated as a by-produr:t of examination processing at low

cost.
The feedback information provided from CPE analysis was of two main types:

Incentive information consisted mainly of mean performance statistics for

each school within a district and for each district within the country as a

whole. The school performance lists enabled district support teams (super-

visors, advisers and education officers) to identify the weakest schools within

their jurisdiction which needed special attention; while the district lists

enabled them to compare the overall performance of their own schools with the

performance of schools in other districts.
Guidance information is more important than incentive information. It was

based mainly on the analysis of performance in individual questions. The main

guidance feedback document was the CPE Newsletter, which was distributed

annually to all schools, district support teams, teacher educators, curriculum

developers and other professional educators. The newsletter had two main

purposes: first, to explain to teachers the changes taking place in the

examination, both in the content of the questions and in the questions and in

the cognitive skills being tested; and second, to identify key topics and

skills which were causing pupils particular difficulties and to suggest to

teachers ways in which they might help pupils to develop the necessary

competencies more successfully. An attempt was made to write the newsletter in

a simple, conversational style, avoiding the use of technical terms and

complicated statistics.
An extended extract from the mathematics chapter of the 1980 newsletter

illustrates the guidance feedback system. It had been found that pupils tended

to perform better in the questions testing formal mathematics than in questions

testing the application of number skills to everyday situations. Almost cer-

tainly, teachers had been devoting too much time to the more theoretical

aspects of the curriculum and too little time to the practical aspects,

probably because they saw the theoretical topics as being more important for

the ablest pupils, who would gain places at secondary school. It was therefore

decided to devote the entire chapter (25 pages in all) to a discussion of how

teachers could develop in their pupils the skills needed to tackle number

application problems more successfully. The extract gives the first four

pages.
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Extract from mathematics section of CPE Newsletter, 1980

Average marks in the 1979 CPE Mathematics paper were considerably
lower than they were in 1978.

Rural schools

Nairobi schools (excluding high-cost and

private schools)

Average marks

1979 1978

43.7% 51.3%

42.8% 51.7%

The average mark dropped by 7.6% in the rural schools and by 8.9%

in Nairobi schools betweer 1978 and 1979. (High-cost and private schools

are not included in the Nairobi sample). It is interesting to see that the

rural schools overtook the Nairobi schools in 1979: their average mark was

nearly 1% higher. In 1978, Nairobi schools performed a little better than

rural schools.

Type of question

Arithmetic

Number of Average mark

questionc (rural candidates)

(a) Mechanical arithmetic

(b) Applied number problems

(c) Estimation of metric quantities

5

21

2

43.2%

36.9%

78.8%

Geometry 11 50.9%

Algebra 2 37.4%

Graphs 3 43.7%

"Modern" topics 6 45.3%

TOTAL 50 43.7%

The above table shows the average mark obcained by rural candidates
in each of the different types of question included in the 1979 paper. You

can see that blame for the poor performance cannot be placed on the "modern"

questions. The 1979 paper contained only six questions testing topics which
could not have been examined before the new KPM syllabus was introduced (for

example, number bases, tessellation, and transformation geometry), and in

these "modern" questions the average mark was in fact higher than it was

in the 44 "traditional" 'questions.

It is clear from the table that the questions the candidates found

most difficult were the applied number problems. The average mark in these

questions was only 36.9%. The next-lowest performance was in the algebra

questions (37.4%). Further, there were as many as 21 applied number problems
in the paper, which is far more than for any other type. Thus the questions

to which the paper gave most emphasis were answered least well.

24. A man working in a coffee factory is paid sh 2 per hour for the first 40 hours worked each week.
For any extra hours worked that week, he is paid sh 4 per hour. In one week the man works for
64 hours. How much should he be paid for that week?

A B C

sh 128 sh 256 sh 284
183
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CPE Newsletter extract (continued)

Question no. 24 is an example of an applied number problem. As

you can see, the canCdate is.expected to auly his knowledge of the basic
mathematical operations (addition, subtraction, multiplication, division)
to solve a practical pruhlem. He is nOt told which operations he should
use; instead, he must work out from the given information which operations

are needed. He must also decide to which numbers thesel operations should

be applied, and in what order.

We can compare Question no. 24 with no. 9

9. What is 2.4 'x 016?

A
384 3.84 3.384 384

This question is very different. The candidate does not have to

take any of the decisions which are needed in no. 24. He is told which
operation to use (multiplication) and which numbers to apply TT-10 (2.4 and
0.16). Provided he can carry out the necessary calculation accurately, he
is sure of getting the correct answer. Question no. 9 involves only
mechanical arithmetic, whereas no.24 involves problem solving.

In the real-life use of mathematics, questions similar to no. 24
are far more common than questions similar to no. 9. Usually, we do not

have anyone to tell us what operations to carry out to solve the problem;

we must decide this for ourselves before starting the calculations. For

this reason a high proportion of the questions in the CPE mathematics
paper are applied number problems. It is disturbing that candidates find

them so difficult. You should make sure that your pupils have developed
the skills needed to solve these application problems before they sit the
examination.

Steps in solving applied number problems

There are three main steps in solving applied number problems:

1. Understanding the information given by reading the question

carefully

2. Deciding what information must be calculated, and in what
order, to get the answer

3: Carrying out the necessary calculations in the correct order.

For Question no. 24, these steps can be set out as follows:

1. Informatio% given

(a) The man works 64 hours in a week

(b) He is paid sh.2 per hour for the first 40 hours

(c) He is paid sh.4 per hour for hours above 40.

2. Information needtd

(a) How many hours above 40 the man works

(b) How much he is paid for the first 40 hours

(c) How much he is paid for the hours above 40

(d) His total pay for the week
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3. Calculations

(a) The man works 64 hours in the week

Therefore the hours he works above 40 are (64-40) = 24

Therefore the man earns

(b) for the first 40 hours: 40 hrs x sh.2 sh.80

(c) for the 24 hours above 40: 24 hrs x sh.4 = sh.96

(d) Therefore his total pay is sh.176

You can see that the calculations needed in step 3 to solve this
problem are straightforward: one easy subtraction, two easy multiplications,
and one addition. If the CPE candidates had simply been told to carry out these
calculations, it seems certain that they would have found the question quite
easy. But in fact only 23.6% answered correctly, and the question was one
of the most difficult in the whole paper. From the wrong answers chosen, it
is clear that the main reason the question was difficult was that candidates
failed to complete steps 1 and 2 correctly: either they failed to understand
the information given, or they failed to decide which calculations were
needed. The percentages choosing each of the four answers were as follows:

Percentage of
candidates giving
each answer

A
sh 128 sh 256 sh 284

26.9% 32.9% 15.6%

Li

sh 176

23.6%

The two most common wrong answers were sh 256 lb., given by 32.9%
of candidates, and sh -128 (A), given by 26.9%. The first of these two groups
of candidates simply multiplied the total number of hours worked (64) by one
of the two given rates of pay (sh 4 per hour). The second group multiplied
the total hours worked by the other rate of pay (sh 2 per hour). Neither
group took notice of the information given in the first and second sentences,
which makes it clear that the man is paid at two different rates; the lower
rate for the first 40 hours, and the higher rate 77)7,7-aliTixtra hours.

Pupils cannot learn to solve application problems by following a
set of rules, because each problem must be tackled differently. The best
way to develop the necessary skills is to work through a number of problems
with your pupils following the three main steps we have just discussed. You
should give special attention to the second step. Deciding which calculations
are needed, and in which order they should be carried out, requires careful
reasoning; and your pupils will only develop this skill if they get plenty of
practice. Do not tell tha pupils what to do, but rather get them to make
suggestions. Make sure they understand the importance of carrying out the
calculations in the correct order. If you were teaching Question no. 24, for
example, you should discuss with your class why it is necessary to calculate
how many hours above 40 the man works (2a) before calculating his pay for
those hours (2c) or his total pay (2d).

The development of numerical problem-solving skills is not a
task for the CPE teacher alone, but should begin in the lower primary school.
Every time a new arithmetical operation is introduced pupils should work
through a number of story-problems involving the new operation. The next
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stage is to introduce problems in which pupils must decide for themselves

which operation is needed. Finally pupils can begin to tackle more comp-

licated problems of the kind we have just discussed, in which several

operations must be performed, in the correct order, to reach the answer.

Real-life number problems are nearly always application problems,

and they usually involve more than one operation. A farmer, for example,

may want to work out how many bags of fertiliser he should buy for his

coffee trees, or how many sheets of mabati he needs to roof his new houses

or how much money he should receive from the dairy cooperative society for

his milk at the end of the month. Each of these problems requires at least

two operations for solution. To get the correct answer, the farmer must

of course be able to add, subtract, multiply and divide accurately. But

skill in arithmetical calculation is not enough by itself. To tackle the

problems successfully, the farmer must also be aLle to decide which opera-

tions are needed, to what numbers they should be applied, and in what order.

You can see that skill in solving applied number problems

is very relevant to the needs of CPE candidates who do not go to secondary

school, and who are therefore likely to spend their lives working as

farmers, manual workers or businessmen. The same skill is also essen-

tial at secondary school, both in mathematics and in the science subjects.

For these reasons, application problems are now being given increasing

emphasis in CPE.

It is disturbing to find that in the 1979 CPE, more than 70%

of candidates could identify the solution set of the statement 14:x <5
plotted on a number line (question no. 39): but less than one-

quarter of the same candidates could correctly solve the applied number

problem we have just discussed (no. 24). As we have seen, the average

mark in the 21 applied number problems of all types included in the 1979

examination was only 36.9%. Results such as these suggest strongly that

teachers are giving too much attention to the more theoretical parts of

the KPM course and too little time to developing practical number skills.

Because they are so important, we shall discuss other applied

number problems which gave 1979 CPE candidates difficulties. We can

divide them into several types:

1. Money problems

2. Problems involving perimeter and area

3. Problems involving metric measurement

4. Time problems
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An explanation of the school classification system used at the beginning
of the extract is necessary. Primary schools in Kenya can be divided into five
main types: low-cost schools, medium-cost schools, high-cost schools, assisted
schools, and private schools. About 98 percent of schools in rural areas and
70 percent of schools in urban areas are low-cost schools. Pupils are charged
no fees, although they are usually expected to contribute in a variety of ways
to equipment and building costs. Uedium-cost, high-cost, and assisted schools,
by contrast, charge fees, ranging up to approximately $US50 per annum. Pupils
in these schools tend to come from more privileged families. In a study of
four high-cost schools in Nairobi, for example, it was found that 42 percent of
the fathers of grade 7 pupils, and 18 percent of the mothers, were university
graduates. Finally, a small but growing number of private schools charge fees
ranging up to $US200 per annum and provide education of very high quality.

When low-cost schools alone are compared, no difference whatsoever emerges
in the average mathematics performance of rural and urban schools. The same is
true in all other CPE subjects, with the exceptioa of English, in which urban
schools have a 5-10 percent performance advantage.

A final point about the information feedback system is very important.
The system could not be introduced until reforms in the types of ,.uestions
being asked in the examination were well under way. If incentive feedback had
been introduced while the examination still tested mainly rote recall, the
effect would have been to encourage teachers to devote even more time to exam-
ination drilling. The introduction of feedback had to wait until it was clear
to everyone that changes were taking place and that new preparation methods
were needed. The first guidance infdrmation was sent to the schools in 1976;
the first incentive information in 1977. ,

Some Effects of.the Reform Program

It is not possible to discuss here all of the effects which the reform
program had on performance patterns. We shall therefore focus on only two.

The Effects of the Information-feedback System
on Quality Differences Among_Districts

It had been hoped that the introduction of our information feedback system
would result in a reduction of the performance differences among districts. The
weaker districts would have more to learn from the guidance feedback than the
more successful districts, and so would be able to narrow the performance gap.

The actual effects were more complex. Figure 10.1. plots the mean total
standard scores gained between 1976 and 1981 by the four districts which were
most successful in 1976 and the six districts which were least successful. It
will be remembered that standard scores give a measure of relative rather than
absolute performance: the mean total standard score for all candidates is
always one hundred fifty points each year. Kenya has too many districts to
plot results from all of them on a single graph. But the overall trends can be
summarized conveniently in terms of changes in the scatter of the distribution
of district mean total standard scores from year to year. The measure of scat-

ter which has been used is the standard deviation (SD). These are set out in

Table 10.1. for the years 1976 to 1981. The first line shows the SDs for all
forty-three districts in Kenya; the second line, the SDs for the thirty-nine
rural districts only.
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Figure 10.1. Mean Total Standard Scores for the CPE
Examination, 1976-81
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Table 10.1. Standard Deviation of Kenyan District Mean Total Standard

Scores, 1976-81

Standard Deviations

1976 1977 1978 1979 1980 1981

All Districts 9.84 11.57 12.64 13.09 11.79 10.15

Rural Districts

8.32 9.04 9.35 9.36 8.14 7.14Only
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It will be seen from both the graph and the table that between 1976 and
1979 the differences in performance among the districts increased rather than
decreased. The standard deviation of the means for all districts rose from
9.84 to 13.09; for rural districts only, from 8.32 to 9.36. The four districts
which were most successful in 1976 increased their comparative advantage by
1979. Three of these districts were in urban areas. Conversely, four of the
six bottom districts fell even further behind.

Between 1979 and 1981, however, these trends were strikingly reversed.
The bottom six districts, without exception, showed substantial improvement,
and the four most successful districts lost some of their lead. The standard
deviation of the mean for rural districts dropped from 9.36 to 7.14-- lower
than it had been in 1976.

These results suggest strongly that in the initial years, 1977 to 1979,
the most successful districts, which had the strongest Professional support
teams, were able to benefit most from the new information available to thrm.
In these districts, teachers' advisers al.,d supervisors ran workshops and
seminars to explain to teachers how they could equip their pupils to meet the
new cognitive demands that the examination was now making. They singled out
schools with particularly poor results for special attention. One such school,
in a rural district with about two hundred fifty schools., improved its perform-
ance from being among the bottom 20 percent of the schools in the district in
1976, to being fourth from the top only two years later. Many other examples
could be given of the capacity of primary schools in both rural and urban areas
to improve the quality of their performance quite suddenly.

In the least successful districts, by contrast, the response to the intro-
duction of the information feedback system was delayed. These tended to be the
larger districts, either in terms of geographical area or pupil numbers, or
sometimes both. Consequently, the professional and administrative infrastruc-
ture supporting the schools tended to be weak. Performance levels in these
districts probably did not decline in absolute terms between 1976 and 1979, but
because other districts were improving, standard scores dropped.

After 1979, however, these lagging districts began to respond. One major
factor was increased public awareness. The district performance lists were
made generally available in 1978, and low-scoring districts immediately came
under considerable scrutiny. Almost certainly, it was this public concern
which was mainly responsible for the upturn in the performance of the weakest
districts between 1979 and 1981.

But the most striking trend has not yet been mentioned. In 1976 Muranga
was among the weakest districts in the country; only five years later, it was
among the strongest, offering a challenge to Nyeri, the top rural district, and
even to Nairobi city.

Muranga is a rural district, with about two hundred primary schools, none
of which are fee-charging. (In Nairobi, as we have seen, about 30 percent of
schools are fee-charging.) In 1977 the district support system was largely
restructured. A number of new teachers' advisers, supervisors and education
officers were appointed, and an intensive program of in-service courses and
school visits arranged. The results which were achieved within such a brief
period are impressive evidence of the scope which exists--in Kenya and almost
certainly in other developing countries--for improving the quality of basic
education through strengthening professional and administrative support
systems.
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CPE Science Items about Weighing0 979 -19111

1979 .62. Sold goes to the market to two fir. He notices
that ths pointer of the balance set as show
In Dksgram P. When the fish is placed In ths pan.
the pointer Is as shown In Diagram Q Which one
ci the following Is the most Ikehr weight ct the fish?

1 kg. 100 g.
B. 1 kg. 200 g.
C. 1 kg. 303 g.
D. 1 kg. 400 g.

1981 55. NJokl weighed a small parcel before taking It to ths
Post Office. The diagrams beiow show the positions
of the pointer on the balance when her parcel was
on the balance and vANen It vias remc.ed.

With parcel on Balance Parcel removed from Balance

What was the MOST LIKELY weight of Mokl's parcel?

A 100 grams.
B. 200 grams.
C. 300 grams.
D. 400 grams.

1960 67. Kamau thought that a wing balance was not
showing the correct weight. the tdiovAng
diagrams show the postitons d the pointer
when he placed &st a 2 kg. weight and
then 01 kg. weight on this balmy.
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The Effects of the Program on the Development of Specific Cognitive Skills

In the previous section we discussed the effects of the program on overall
performance. Our depeldent variable was the mean standard score for the whole
examination.

We shall now take a much narrower perspective, and focus on the devel-
opment of competence in a specific set of cognitive skills. Our dependent
variable will be the percentage of pupils correctly answering the succession of
three questions about weighing, which appeared in the 1979, 1980, and 1981
science papers.

The proportion of candidates giving each of the four possible answers to
the 1979 question (Said and his fish) in rural low-cost and in Nairobi schools
was as follows:

A B C*

Rural low-cost schools 26.1% 14.6% 18.5% 40.4%
Nairobi low-cost schools 22.4% 17.2% 20.1% 40.3%
Nairobi high-cost schools 6.2% 7.0% 46.8% 39.9%
Nairobi private schools 3.6% 4.1% 54.8% 37.4%

*Correct answer

Clearly, the skills measured by this question are highly relevant to the
needs of all pupils leaving primary school. Whether they continue with their
education at secondary school or whether they begin work as farmers, craftsmen
or traders, the ability to check that scales and balances have been set accu-
rately will be very important. It was therefore disturbing to find that in
low-cost schools, both in Nairobi and in rural areas, the question was very
difficult. Only about 20 percent of pupils answered correctly, which is, of
course, below the proportion we would have expected if all candidates had made
no attempt to work out the answer, but simply guessed. In the fee-charging
(high-cost and private) Nairobi schools, by contrast, the proportion answering
correctly was about 50 percent. The performance gap between the two sets of
schools was much wider than the gap for the science paper as a whole.

To answer this question successfully, candidates had to work through a
sequence of three cognitive steps. First, they had to read the weighing scale
accurately. Second, they had to transform the fractional notation used on the
sclae to the decimal notation used in the alternative answers. Finally, they
had to adjust the weight for the incorrect setting of the scale.

Analysis of the answer patterns suggests that the third step in this se-
quence was tbe most difficult for pupils in all types of school. The most
common wrong answer in all umples was 1kg 400gm (D), which was, of course, the
weight shown in the second diagram, with the fish in the pan. Clearly, a high
proportion of pupils in all types of school did not know that if scales are not
set to zero before weighing starts, they will show an inaccurate weight. In
the fee-charging schools, most pupils worked through the first two steps suc-
cessfully and were consequently able to reject ikg 100gm (A) and 1kg 200gm (B);
in the low-cost schools, substantial numbers of pupils chose these answers.

Given the relevance of the cognitive skills tested by this question, it
was decided that similar questions should be included in subsequent CPE papers,
but that in the meantime guidance should be provided to the schools and the
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school support teams through the CPE newsletters. The 1980 CPE newsletter, for

example, discussed the weighing question from the 1979 science paper.

It will be seen that although the questions asked in 1979, 1980, and 1981

all involved similar situations and similar cognitive skills, the sequence of

steps which the candidate had to carry out in order to solve the problem was

quite different. In 1979 the candidate was given the two readings from the

scale and asked to work out the correct weight, whereas in 1980 he was given

the correct weight and the final reading and was asked to work out the initial

reading. In 1981 the question reverted to the 1979 structure (given the two

readings, work out the correct weight) but with an important difference: an

extra step was added to the sequence needed to solve the problem. Once the

candidate had recognized that the reading with the parcel in the scale was in-

accurate, he had to decide whether this reading was too low or too high. In

1979 the "too low" option (1kg 500gm) was deliberately omitted, to make the

question easier.
There were also other differences. First, the type of scale used was much

less familiar than those used in the 1979 and 1980 questions (it is in fact the

scale used in Kenyan post offices); second, the scale had to be read from right

to left instead of from left to right, as is more common; and finally, the

weight shown by the scale was too light, instead of too heavy, as it had been

in 1979 and 1980. Any candidate who had been drilled by his teacher with the

correct method for answering the 1979 question, but who had not developed an

understanding of the general principles involved, would almost certainly have

answered the 1981 question incorrectly.
Figure 10.2. graphs the performance of pupils in this sequence of ques-

tions, from 1979 to 1981, in Nairobi high-cost and private schools, in the six

rural districts with the best overall results in the 1981 examination, and the

six rural districts with the poorest results.

It will be seen that in 1979, all rural districts found the weighing

question extremely difficult. In the most successful district, only about 22

percent answered the question correctly. Over the next two years,, however, the

top rural districts started to master the skills involved in problems of this

type very rapidly. By 1981 the two most successful rural districts, one with

about two hundred fifty schools and the other with about one hundred fifty

schools, were rapidly closing the performance gap on the Nairobi fee-charging

schools, which as we have seen, recruit their pupils mainly from privileged

families and provide education of a superior quality.

In the weakest rural districts, by contrast, very little change in perfor-

mance was demonstrated. By 1981, these districts were all still scoring below

the chance-guessing level.
These results make it clear that the main reasons for the differences in

performance between the Nairobi fee-charging schools and the rural schools are

to be found more in the quality of education provided than in the home back-

grounds of the children. In all rural districts in Kenya, a majority of the

pupils are the sons and daughters of peasant farmers. As we have noted, one of

the main differences between the most successful and the least successful rural

districts in Kenya is in the strength of their school support systems. In the

most successful districts, schools receive regular guidance from advisers,

supervisors, and education officers, whereas in the less successful districts,

the support teams are much less effective.
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Extract from 1980 CPE Newsletter, discussing weighing

questions from the 1979 science paper.

One of the questions in the science section Of the paper which
tested a terminally-relevant skill deserves special mention because it
was answered so poorly:

U. Said goes to the market to buy a fish. He notices that the pointer of the balance is set u shown in
Diagram P. When the fish is placed in the pan, the pointer is u shown is Diagram Q.
Which one of the following is the most likely weight of the fish?

A. lkg.LOOg.
B. 1 kg. 200 g

C. 1 kg. 300 g.

D. 1 kg. 400 g.

Only 18.5% of rural candidates, and 20.11 of Nairobi candidates
(excluding those in high-cost and private schools) correctly worked out
that the moat likely weight of the fish was 1 kg 300 g. Nora than 40%
of candidates in both samples chose 1 kg 400 g. This, of course, is the
reading shown in the second diagram (Q), witb the fish in the pan. These
candidates ignored the information given in the first diagram (P), which
shows that before the fish was placed in the pan the pointer was set to
100 grama. Thus the fish probably weighs 100 grams less than the read-
ing shown in Q. If Said made the same mistake as thiircandidates, he
probably paid too much fov his fish:

When a customer buys sugar, meat or fish from a shop, or when a
farmer sells his pyrethrum, coffee or maize, he needs to be able to cheek
that the weighing is done accurately. During geography and science field
trips, pupils should become familiar with balances and scales of as many
different types as possible. Pupils can observe weighing being carried
out in places such as coffee factories, post offices and tea 'centres'
(places where tea farmers acl1 their green tea leaves) as well as shops

and markets.
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Figure 10.2. CPE Performance in Weighing Questions,
1979-81
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Clearly, a reform program for rural education based on the -rengthening

of school support teams, and using the analysis of examination scripts as a

source of insight into the reasons for pupils' cognitive difficulties, could

have a major impact in improving the overall quality of education and in reduc-

ing quality differences among schools.
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IMPROVING UNIVERSITY SELECTION, EDUCATIONAL RESEARCU, AND
EDUCATIONAL MANAGEMENT IN DEVELOPING COUNTRIES:

THE ROLE OF EXAMINATIONS AND STANDARDIZED Tv.STING

Stephen P. Heyneman

Common Background to Testing

Why is it that widely diverse countries have such a deep interest in

educational testing? One reason is the high premium both rich and poor countries
place on the ability of their educational systems to accomplish national goals.
A systematic and reliable mechanism for monitoring achievement performance and
for identifying individuals with aptitude and ability is indispensable to
achieving these goals.

Political Consequences of Educational Failure

The idea that economic productivity is affected by the level and nature of
educational investment (human capital theory) is no academic fiction.
Regardless of political party and independent of ideological view, national
leaders quickly become alarmed at reports of a decline in educational perfor-
mance. They believe national interests to be at stake. They believe that
schools teach the necessary technical skills to fuel future industrial and
agricultural innovation and progress and that schools teach the behavior patterns
necessary for survival of policy-- national history, language, social obligations.
In certain specific ways the educational system is held accountable for national
economic potential and domestic social behavior. Consequently, the stake in
education is perceived to be very high. If the behavior of young people is not
acceptable, if their intellectual performance is lackluster, if the portion of
young people devoting themselves to more difficult fields of mathematics and
science declines, these signs are interpreted as failures of the educational
system. Because the stakes are high, the political consequences of failure are
also high. They can precipitate a national crisis. The crisis itself normally
generates public investigations, reforms, and shifts of resources. The political
consequences are a reason why widely diverse countries maintain such a high
interest in techniques of educational testing, for the results of the tests, to
some extent, determine the degree to which the system is meeting its
expectations.

Social Effects of Testing

The social effects of testing are felt in all countries. "Social" in this

instance is used to differentiate between the individual's psychological effects
(anxiety, for example) and the structural effects Ort the educational system.
Are educational systems affected by the use of tests? The answer is "yes" and

in two specific ways.
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First, testing produces tangible criteria by which to judge education
quality. Systems of education without selection examinations, or in which
testing for assessment purposes is ad hoc, do not have a tangible means of

judging quality. This is true of many educational systems in Latin America,
where judgments on quality are limited to statistics on dropout, progression,
and enrollment rates. Systems of education which do utilize testing functions
are subject to evaluations and public pressures of a different sort.

The pressures felt by educational systems which use standardized tests are
broadly popular since all sections of the population are concerned, and since,
in spite of technicalities, scores can be broadly interpreted. Even when results
appear to affect certain sub-groups detrimentally--blacks in the U S., working
class youth in the United Kingdom--the testing function itself is powerful. It

draws attention to a single, widely understood indicator. It holds the school
system accountable for results, and it fosters a continuing open forum on the
school system's ability to provide high-quality education. Debates do not
occur with such vigor where there is no standardized testing.

Second, testing provides a universalistic criterion for choosing those who
qualify for further training and for later societal leadership. To be sure
there are those who argue that testing is tyranny, that it creates unnecessary
anxieties for the individual, and that it is inherently biased against certain
sub-groups of the population. Despite these persistent charges the fact is
that no criterion--other than random lottery--has been found to be quite as

fair. No criterion has been found to be more valid in determining future
success. When school systems have relied upon more particularistic criteria
for selection to higher education--political loyalty, family alumni status,
personal wealth, ethnicity, geography of birth--the effect has been more per-

nicious. Those left out feel (with justification) that the choice was made
unfairly, as in the case of political loyalty; or on the basis of ascription
rather than achievement, as in the case of ethnicity ot wealth.

That the results of testing are not random, however, is a concern common
across countries. Certain kinds of tests are better than others. Certain
methods of setting questions are more fair or more reliable. No matter how
professional, tests are inadequate for many kinds of judgments. These facts

helped create the high degree of interest in testing technique and testing
policy among the educational professionals in China attending this seminar.

In spite of the universalistic nature of standardized testing, political
pressures attempt to divert the criterion from one strictly based on achievement.

These pressures are common to all countries regardless of ideology or history.
There are pressures to rectify past injustices to minorities, pressures to
ensure fair geographical representation, pressures to recognize and reward

abilities other than traditional academic ones. How should testing professionals

respond to such pressures? Is there an ideal combination of selection criteria?
Can results be less biased and so reduce political pressures? These are the

questions of concern.

Testing Issues

In most Organization for Economic Cooperation and Development (OECD)-
member countries, educational testing is a sizable industry. In the United

States and Australia, this industry is very competitive and is characterized by

large numbers of private firms. Their clients consist of the numerous public

or private schools and school systems. However, a supply of private firms
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testing for assessment does not necessarily imply a similar supply testing for

college selection. With sixteen thousand school districts in fifty states, the
U.S. still relies for the most part on only one or two testing agencies for the
design and administration of selection tests. By contrast, with primarily a

unitary, centralized school system, Swelen goes to the opposite extreme in

terms of university selection. In Sweden performance ratings are designed and

calculated by each classroom teacher. Though not independent of centralized
standards, nevertheless these performance ratings are independent of centralized

control. The United Kingdom has more than a dozen examination boards, though
the population being examined is only 10 percent of the United States, Australia
has eight different selection examinations, a different one for each state.
Japan has two sets of examinations. The first one is unitary throughout the

nation. The second is diversified, with different formats, emphases, and
subjects administered independently by each college and university on different
dates, at different places, and at different time. In consequence Japan has

hundreds of different selection examinations.
Such varied national systems would seem to suggest totally independent

problems, but this is not the case. In reality many problems are common to all

countries and pertain equally to all educational systems and testing enterprises.
Some are unresolvable, that is, they are of such complexity and pose such deep
dilemmas that no simple solution exists. Solutions can only be found through

the study of certain local principles and the application of those principles
to new environments -- in China or in other countries where reforms are being
considered. A list and a discussion of these testing dilemmas follows. Yet

not all principles emerging from this workshop are unresolvable dilemmas. Some

in fact are generalizable. These are listed and discussed in a subsequent

section entitled "general recommendations".

Aptitude Tests vs. Academic Achievement Tests

Considerable debate occurred over whether it is more useful to test for

academic achievement or for academic aptitude.1 Since the 1940s most American

colleges and universities have been assessing student candidates on the basis

of their scholastic aptitude. The Scholastic Aptitude Test (SAT) was used in

Japan in the 1950s and currently is widely, though not uniformly, used by local

testing authorities in Australia. The SAT has not been used in Sweden, Britain,

or France.
Four principal drawbacks and two principal virtues of the SAT were discussed

during the seminar. Though designed to reflect basic abilities, the first draw-

back is that the SAT is, in fact, subject to coaching. Disagreement existed

over the degree of the coaching effect but not whether it exists. On the other

hand, many proponents of academic achievement testing do not view coachability

as a drawback but rather as a virtue. One reason why the SAT was rejected in

Japan, for instance, was because it was not as coachable as an achievement

test. The second drawback is the SAT's predictive ability. Japanese,

I Like other tests of aptitude, a test of scholastic aptitude is designed
to utilize the general principles one is likely to have encountered in an

academic curriculum but not the specific knowledge one is likely to have

encountered in any one state, district, or classroom. In principle an aptitude

test is broadly applicable across the sixteen thousand U.S. school districts,

each with its independent curricular authority.
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Australian, and American experience was uniform--university performance
is more closely predicted by academic achievement than by academic aptitude.2

Thirdly, the SAT creates a distance between classroom and test. It limits

the ability of teachers to prepare students and thereby lowers the feedback
effect of past test results. When performance is poor in a mathematics exami-

nation based on the curriculum, strategies of amelioration are significantly
more evident and more clear than if the poor performance had occurred on the

mathematics section of an SAT.
The last drawback is the issue of diligence. Performance on an academic

achievement test is in part a reflection of a student's diligence, his ability
to study hard for long periods of time, his maturity of purpose. Diligence is

one of the principal ingredients of university and later professional success.

And many feel that diligence is one of the key ingredients missing among students
in the American system of higher education.

But the SAT does have several powerful elements to recommend it. Because

it is not criterion-referenced and is not based upon a single concept of subject
excellence, it frees local school districts to experiment with creative curric-

ular innovations. Designed and set centrally, an academic achievement test
will dictate to a very large extent what is taught in the classroom. In sum,

the limited feedback power of the SAT which some see as a drawback, others

see as a virtue. Because pedagogy is less affected by test results, pedagogy
can be more experimental.

Equity is also a principal virtue of the SAT. The SAT is more able to
identify bright, low-income students from impoverished home environments and

from impoverished schools. For example, though only 5 percent of the students
in the United Kingdom attend private (fee-paying) schools, 45 percent of the
incoming entrants to Cambridge University come from private schools. They have

attended better schools and they have performed better on the academic achieve-
ment tests used for university entrance. But are they the best and the brightest

among their age cohort? This question is especially serious in developing
countries, and in China in parti-ular, where the quality of education varies so
markedly between city and provime, wealthier suburb and impoverished commune.
What an academic achievement test measures in this circumstance is very largely

the opportunity to learn, and much less so the ability to learn. Any nation

concerned about picking its future talent pool must consider the proven ability

of a test such as the SAT to compensate for the differences in classroom
facilities which preclude an equal opportunity to learn.

School-based Assessment vs. External Assessment

Substantial time at this seminar was devoted to discussion of assessments
of the school-teacher grades and teacher-designed achievement tests. These

discussions were not planned, .:.ince school-based assessments are not usually
considered part of standardized testing, at least not in the usual sense.

Rather the subject arose because of its importance.

2 On the other hand, the Educational Testing Service (ETS) accurately pointed
out that university performance was more closely predicted by score on the SAT

in combination with academic (school-based) grades than by the SAT alone or by

grades alone. Most American colleges and universities use a combination to

make selection decisions.
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School-based assessment is very popular among teachers. It gives them a

sense of efficacy. It provides them with an important role in the university

selection process. A school-based assessment is able to measure student char-
acteristics from selection examinations and can therefore influence what is
thought to be either necessary or superfluous with regard to examination
content. For instance, the United States does not have essay questions as part
of its SAT, but most American universities base their selection decisions on a
combination of grades plus SAT scores. Since grades ideally should contain a
measure of writing ability, many argue that the SAT need not duplicate what is
already being tested through school assessment.

Similarly, in Sweden it is argued that school-based assessments are able
to measure what standardized tests cannot--student character, diligence, the
will to succeed, and most important, the improvement of these qualities over

time. Teachers are likely to know if a student is working up to potential;
they should be able to tell if someone who has had difficulties concentrating
has finally found motivation. They should know, in essence, the quality of the

student's knowledge. These factors all make up part of the school-based assess-

ment. For these reasons such assessments are excellent predictors of first-year
college performance and are growing in political popularity. School-based

assessments have all but replaced nationwide selection examinations in Sweden.
In the U.K. school-based assessments are provided by the Local Educational
Authorities (LEA). The case of the U.S. has already been mentioned. In

Australia and in Japan school-based assessments records are made available
to universities for making selection decision. However, the weight placed on

such information varies.
Testing experts feel ambivalent about school-based assessments. such

assessments are not standardized. Criteria vary from school-to-school and even

from teacher-to-teacher. What may constitute an "A" grade, may be only a "B"

grade elsewhere. In some schools equal weight is placed upon physical education,

fine arts, and physics. In other schools only academic subjects figure into

the grade-point average. Moreover, school-based assessments vary over time.

The U.S. in the 1960s is the premier example. At that time student privilevs

and rights were in the ascendency. Curricular requirements were diminishing.
Teachers tended to assess students according to less rigorous criteria than
they had ten years earlier. Such grade inflation made the selection decision

less accurate and more difficult.
On the other hand, there are examples--often from Sweden--of efforts to

mirimize these problems. Sweden has gone very far toward making school-based

assessment the sole criterion of selection. Its system functions despite the

problems acknowledged above because (a) the student population is very small

and (b) efforts to minimize the variation in teacher-grading criteria have been

elaborate. All student results are compared to national norms in each subject;
criteria of subject assessments are reg4lated by means of national guidelines;
and when extreme variance occurs, that is, when results from one teacher, one
school, or one student to another stand out in some extraordinary fashion, then

committees are appointed to investigate the source of the problem and to recom-

mend adjustments. By these means school-based assessments have become the

national methods of selecting university entrants.
For large countries, such as China, the use of school-based assessments in

lieu of standardized examinations is problematic. Logistical problems become

paramount. Issues of unexplained variation would create political difficulties.
Means of enforcing standardization procedures, such as those used in Sweden,

would be too cumbersome in such a large country and more suspectible to
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unprofessional manipulation. Countries with large student populations have no

choice but to utilize standardized selection examinations.
However, school-based assessments should have a role in the selection

decisions of any country. They do provide more information and more personal

information. Chinese universities ought to have school-based assessments at

their disposal. They would then be able to consider the diligence of specific
pupils; or individual efforts to support community projects; or ability in

sports, music, and art. All of these qualities make up the character of people

whom universities may wish to select. Having school-based assessments would

make whatever special emphasis they choose possible.

Multiple Choice vs. Non-multiple Choice

Multiple-choice formats have been in use in standardized testing since

World War I and are dictated by virtually irrefutable necessities: they are

easy to score and they can be given to large numbers of individuals quickly and

cheaply. But seventy years after their first appearance, controversy remains.
Many feel that the shortzomings of multiple-choice formats outweigh the benefits.
The Cambridge University Examination Syndicate, for example, relies very
heavily upon non-multiple-choice formats of examination. At both the "0 Level"

and "A Level" the syndicate administers essay-formated tests. Swedish classroom

teachers, many Japanese universities, and some Australian states rely on the

essay format, as do testing officials in France and Germany.3

In each national case, it is clear that teachers generally prefer non-

multiple-choice test formats. Essay questions, for instance, are more typical

of normal classroom discourse. They represent what occurs most naturally--a

student-created response. Whether in school or work settings people are rarely

faced with preprogrammed choices.
In each testing situation a hierarchy of skills exists which tests wish to

measure. The simplest are knowledge and vocabulary-awareness skills. In order

of complexity follow comprehension, application, analysis, synthesis, and

evaluation skills. The consensus is that multiple-choice formats are more
efficient at measuring skills at lower levels of this hierarchy. Proponents of

non-multiple-choice formats claim that they are better (though not necessarily

more efficient) at measuring skills of synthesis. Synthesis skills consist of

those which one utilizes to combine many pieces of knowledge, facts, and

principles, with the end result being a single product. Proponents claim that

an essay test is a better indicator of skills of synthesis.

According to proponents of non-multiple-choice formats, they are amenable

to the same types of reliability and validity reference points as are multiple-

choice formats. Non-multiple-choice formats can be standardized. They can be

objective. What is required is a carefully constructed system of professional

test graders -- as exists in the United Kingdom -- with strong quality control,

clear criteria of excellence, and effective internal procedures.

All test experts agree that good multiple-choice test items are difficult

to construct. They have to be clearly written; their choices have to be

plausible and comprehensive. Test designers need to know the principle on

3 Essays are only one form of non-multiple-choice test formats. Others are

fill-in-the-blank, the short answer, and design projects. At the "A Level" in

highly selective fields such as engineering, the Cambridge University Syndicate

administers tests of originality, that is, a design project worked on for six

months or more by each individual candidate.
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which the correct answer is based and also the variant principles on which all
conceivable incorrect answers are based. This requires considerably more
research capacity than is normally available at the school level. Consequently,
good multiple-choice tests are rare, while poor ones are common. Each of these
arguments made in Beijing points toward the use of non-multiple-choice formats.

Proponents of multiple-choice format3, however, are quick to argue their
strengths. When carefully designed, multiple choice is useful even for testing
higher-order skills of analysis, synthesis, and evaluation. Mr. John Keeves,
for instance, discussed specific examples of these higher-order multiple-choice
questions designed for the IEA science tests. Though difficult to accomplish,
multiple-choice formats can be designed to assess skill involving creativity.4_

Multiple-choice formats are amenable to scientific techniques of pretesting
on an item-by-item basis. The SAT contains 20 percent "dummy questions", ques-
tions placed in the test solely for purposes of experimentation. Thus, when a

test question is ready to appear in final form as an ability measure, test
designers already have a fairly exact understanding of how that test item
will perform even before it is actually administered. They know ahead of time,

for instance, the degree of test bias -- against southerners, or northerners,
against children who went to Catholic schools, against non-English speakers, or
against females. All of these can be predicted ahead of time with carefully
applied multiple-choice test formats. This does not mean that the reliability
of non-multiple-choice formats is questionable. What it does mean is that if
they are, the problem will more likely be discovered after test administration
rather than before.

Among the five OECD countries no examination agency relied exclusively
upon a single test format. The Cambridge University Examination Syndicate
is known principally for its non-multiple-choice formats, but it also uses
multiple-choice formats. Similarly, the Educational Testing Service (ETS),

while known for its use of multiple-choice tests, annually administers thousands
of written examinations as well.

These advantages and disadvantages of different test formats often cannot
be separated from the experiences of test application. Thus, the method of
multiple-choice, aptitude-test application specifically used in the United
States has ore advantage over the method of achievement, essay-test application
specificMy used in the United Kingdom. This is the ability to generalize

from yeay to year and from subject to subject. Because examinations in Britain

are designed by specialists agaiast the criterion of subject matter excellence,
the proportion of students who receive a grade of "one", or "two" or "three"

varies from one year to the next. Variation may occur either because students

perform better from year to yea/ or, alternatively, because the difficulty of

the examination may vary from year to year. By basing test results on normalized

scores, the American system is not plagued by variations in the distribution of

those scores. This allows comparisons across subject matter and from one year

to the next.
It appears, however, that the most important factor in deciding between

multiple-choice or non-multiple-choice formats is not test theory but test

economies. Non-multiple-choice formats are anywhere between two to five times

4 If creativity is defined as novel ways of looking at a problem, multiple-

choice test formats can be used. Responses can be thought through ahead of

time by the test designer. If creativity is defined as unique ways of looking

at a problem, multiple-choice formats would be inappropriate; in fact, impossi-

ble since a criterion of excellence is something not yet invented.
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more expensive to design and grade. The larger the tested population, the

larger the cost differences become. Though economies of scale exist in both
formats, the marginal cost of adding a tested nupil in the U.S. is only a few
pennies once the test is designed; the marginal cost in Britain is substantially
higher due to the very high cost of test marking. These economic and logistical
facts emerged again and again in this seminar. The ETS annually examines many
times the number of students examined by the Cambridge University Examinations
Syndicate. An essay format for every American university candidate would place
the cost of the examination significantly above what it is currently and perhaps
out of reach of the average family income. These costs would have to be sub-

sidized by the government. If not, children of the working class, who have
fewer economic resources, would tend to be excluded from university opportunity
not only because of university tuitions but also because of the cost of univer-
sity entrance examinations.

China currently has a college entrance population at the level of the U.S.,
about 1.5 million. While this represents 40 percent of the American eighteen-
year-old cohort, it represents less than 1 percent of the Chinese eighteen-
year-old cohort. The proportion of the population going to universities in
China is expected to rise, to 3 percent by 1990 and perhaps to 10 percent by
the year 2000. This would entail a doubling, a tripling, even a quadrupling of
the Chinese examination candidates over the next fifteen years. The force of
these costs and the logistical management of the test process will require
China to move gradually from an examination system based entirely upon non-
multiple-choice test items, scored by hand, to an examination based principally
upon multiple-choice items, scored mechanically.

Test Questions: Should They Be Public or Private?

OECD countries have very different traditions on the question of test
privacy, and these different traditions have had pronounced effects on the
education system at large. In those countries where test items are made public,
in Japan and the U.K. for example, the effect is to generate "examination
students," that is, students who spend a great deal of time studying portions
of subject likely to be examined and methods of response likely to elicit a

good score. It is alleged that this intensive examination preparation can
detract from more creative study of subject matter and can generate a false
standard in the utility of knowledge. Knowledge less likely to be examined is

considered less useful. Publication of previous examinations, moreover, makes

it necessary to rewrite new tests almost yearly. This requires much, perhaps

unnecessary, research. It also raises the chance of test bias due to hasty

design. According to some, this is too costly.
The SAT offers one example of the effects of test privacy. Test booklets

are numbered and are returned after each test application. Then they are

destroyed. This allows test items to be used again with little danger that
students having taken the test previously will be at a significant advantage,
and it dramatically lowers the cost of examination design.

Keeping tests private entails two problems. If applied to academic
achievement tests the feedback mechanism will not be as effective. Classroom

teaching is more effective when actual test examples are used. Moreover,

political problems are associated with test privacy for both achievement and

aptitude tests. Privacy places distance between the testing agency and the

general public. The public is expected to accept that the test was a good test

on the basis of faith or, alternatively, on the basis of statistical information

that few can interpret -- reliability coefficients, Kuder-Richardson indices,
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factor loadings. Much simpler and much more direct is for the public to be
able to read each question and to debate each question's virtues and drawbacks.

In developing countries faced with severe social and political volatility,
public trust in institutions assessing further educational opportunity is
essential. Thus, despite the cost savings which can be realized from test
privacy, the wise choice in developing countries will be to make tests open and
public each year and to readily encourage public debate on test content.

Admissions Decisions: Who Should Make Them?

In all countries university education is expensive and student places are
scarce. Hence, it is easy to understand why governments, especially in develop-
ing countries, would wish to select who attends. After all, the nation's
future is at stake, and what organization is more responsible for the nation's
future than the government?

Governmental mechanisms for making admissions decisions vary. Most
countries -- China and Tanzania, for example -- do not review each individual
decision. Instead they establish such strict entry criteria that universities
have little or no latitude for making exceptions.

Such is not the case in the U.K., the U.S., Japan, or Australia. In
each of these OECD countries, governments have little or no role in the selection
decision. To be sure, testing agencies, such as those in Japan, are often
supported by governmental resources. Nevertheless, admissions criteria and
decisions on individual admission are made independently by each university.

This was, in certain ways, revelatory to those in the audience from Chinese
universities. They had long struggled with the problem of allocating students
to one university or another irrespective of personal interests. They had long
felt the need for their universities to develop individually, to specialize,
for example, in engineering, literature, or economics. But such individual
directions could not occur without control over who will be admitted as students.

Reports from the OECD countries present at the seminar seemed to conf-'
their interests. It was clear that universit4es in the U.K., the U.S., Sweden,
Japan, and Australia are not identical in cc , offerings or prestige. It was

also clear that open competition exists amont ,em. Had Yale lost its edge in
economics to Berkeley or the University of Ch ..go? Was the University of
London more interesting now in the field of physics? Was business administra-
tion at Kyoto more advanced now than in Tokyo? These debates occurred among
the presenters both formally and informally, with the effect of demonstrating
the efficiency of giving universities more control over their own admissions.
This appeared to be particularly important for rural, less prestigious univer-
sities. Without the ability to develop specializations it appeared that they
would have no hope of becoming competitive with the major urban universities.
Mention was made of literature at the University of Iowa, agriculture at the
University of California at Davis, and petroleum engineering at the University
of Oklahoma as instances of successful competition on the part of rural,
less-well-known universities.

But could universities make selection decisions fairly? Would they not

select on the basis of family privilege? Would they not discriminate unfairly
against ethnic or religious minorities? Such problems were admitted in each of

the OECD countries. But the role of the testing agency in OECD countries was

clear: it was to test as fairly as possible, but to leave the selection
decision to the university and, in cases of poteutial discrimination, to the
university as modified by government.
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Such issues were foremost on the minds of the Chinese participants who, at
that moment, were engaged in a nationwide discussion on whether the government
or mniversities should make the selection decision.5 A substantial heterogeneity

of views was expressed on the subject.
Technical specialists generally hold that testing is a question of techni-

cal professionalism and that the testing agency is best when it is independent

of government and selection decisions. Reports from Japan, the United States,
the United Kingdom, and Australia confirmed this intuitivt view. University

control of admissions assumes the independence of academic institutions in
other areas as well -- the content of study, the criteria for academic excel-
lence, and the direction of academic research. Who makes admissions decisions

cannot easily be separated from other, wider implications. However, the fact

that universities in all OECD countries are charged with these responsibilities
made a significant impact on the audience in Beijing.

General Recommendations

All school systems share common managerial challenges, and as a result the
educationpl leadership in each country is likely to learn a substantial amount
by studying practices found to be successful elsewhere. Such comparative

analyses are today the norm rather than the exception. Nevertheless, adoption

of techniques and practices is unlikely to be productive if it is conducted
without careful consideration. Traditions vary from country to country and so
do the abilities and resources required to put reforms into practice. Adoption

of new practices requires significant forethought among OECD countries; adoption
of practices from OECD countries to developing countries requires even mo;p.

This said, a short list of principles can still be drawn from these /

descriptions of the uses of examinatioas and standardized tests in Sweden, the
U.S., the U.K., Japan, and Australia. These principles appear to be worthy of

consideration in China and perhaps other countries as well. The recommendations

might be organized into three categories: the requirements for the profession-

alization of testing, test administration, and test content.

Requirements For The Professionalization of Testing

Despite differences in size and resources, school systems in developing
countries, without exception, require a professional capacity in the field
of standardized testing and examinations. This has four prerequisites. The

first is research capacity. Countries which set their own examinations must

therefore develop them. Test development can be done in a haphazard manner,

but the negative technical and political consequences are serious. Professional

test development requires a systematic program of item design and experimenta-

tion; an on-going and permanent program of test-result evaluation; an active

item bank; an extensive set of relationships in the higher education community

as well as the teaching community in elementary and secondary education; and a

minimqm commitment to experimentation of new testing technologies and equipment.

Developing countries can rarely afford to establish a research capacity in
the field of examinations as a separate entity from their research capacity for

5 One month after this conference the government decided to shift the respon-
sibility of admissions to the universities.

206



the more general purposes of standardized testing. Yet these two functions are
usually kept separate. The first is situated in an independent testing bureau,
the second in a research and planning bureau. Examination development is easier
to professionalize if the examination bureau is autonomous from the main func-
tions of government. Such autonomy need not arise at the sacrifice of an
economy of scale in testing research and development. Computer and optical-
scanning equipment need not be separate. There is no reason not to share
(non-confidential) statistical data. There is no reason not to jointly plan
equipment experiments or jointly participate in technical training. To profes-
sionalize testing, developing countries must develop research capacity; but
given resource constraints, developing a research capacity in the field of
examinations will not be feasible without coordinating its development with
that of educational research in general.

Second is trainina. The professionalization of testing in China, as well
as in other developing countries, will require a regular program of training,
both internal and external. The required skills are often broader than is
commonly imagined. Clearly a professional testing capacity requires psycho-
metrists and staidsticians. It also requires survey research specialists,
computer programmers, art and graphics designers, publishing specialists,
production and distribution managers, cost accountants, and social scientists.
Each has a specific function in the production process. Eventually a joint
product is delivered at exactly the same point in time, with no production
errors, to hundreds of thousands of individuals without fail several times per
year. The logistics of professionally managing a system of testing requires
training.

Third is equipment. No system of testing today is not dependent upon
computing equipment. School-based assessments, even if graded manually by
teachers, require a systematized memory. Essay tests, graded by hand, require
statistical records. Fill-in-the-blank tests, creative design tests, and oral
tests all require scores, statistical analyses, historical records, and sys-
tematic reporting. It is not necessarily true that the more sophisticated the
equipment, 4he higher the level of testing professionalization. But it is true
to say that professionalized testing requires electronic equipment.

Equipment, in turn, has three requirements: an adequate source of develop-
ment capital, a careful plan of acquisition and utilization, and a carefully
phased program to develop and to maintain the skills of technical maintenance.
The degree to which the functions of examinations and standardized testing are
localized will determine the complexity of the policy toward equipment acquisi-
tion. Each of China's twenty-nine provinces will require its own expertise and
facility. The magnitude of students involved and the newly acquired provincial
examination authority require professionalization on a province-to-province
basis. In some countries, such as the United States, professionalized testing
is found right down to the school-district level. This is because school
districts design the curriculum and pay for it. The principle is generalizable
though. The geographical unit in charge of curriculum design, school finance,
or school selection will require a professional testing capacity, which, in
turn, will require necessary equipment.

Last is the need for new ideas. This meeting demonstrated two factors to
both Chinese participants and the official presenters from the OECD countries.
It demonstrated how variable the traditions of testing and selection across
countries are, and how much they are affected by each nation's political culture.
Sweden's system is heavily influenced by its history of inequity in higher
education participation and its current social democratic effort to overcome
that history. The United Kingdom's system in heavily influenced by the prestige
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of its ancient university authorities and traditions of academic excellence.

The United States' system was created as an outgrowth of its fierce curricular

independence r- 'e part of local educational authorities. Japan's system is

affected not , by its traditions of university prestige, but by the cultural

predilection for academic diligence narrowly defined around subject-matter

authority. Australia's system is a hybrid of American and British traditions --

with a multiplicity of provincial differences and mixtures of academic achieve-

ment and scholastic aptitude. There is no single technically correct way to

design a system of examinations. Despite the substantial and understandable

desire on the part of the Chinese technicians to acquire new ideas on "how to

do it", the inescapable fact remains that how OECD countries do it is heavily

influenced by the different reasons for why they do it.

A second point made clear at this meeting was the degree of rapid change

now occurring across the board. High-level debateE on their respective exami-

nation systems ensued among politicians from China, Japan, the U.K., and the

U.S. Major changes were anticipated--and in completely opposite directions.

Japan is likely to diversify its examinations subjects; the U.J. is likely to

concentrate them. The U.K. is likely to move away from nationally set examina-

tions and toward school-based assessments. In Sweden and in Australia the

trend is uncertain. What is certain is the degree of change.

Both observations have implications for China, and for developing countries

in general. What is implied is that ideas for testing design and testing

policy must be diverse across referent countries and must be kept up-to-date.

Test Administration and Management

The administration and management of selection examinations and the

administration and management of standardized tests used for system-wide assess-

ment are both important. Selection examinations play a key role in a nation's

economic development and therefore are to be considered an important national

resource which needs to be protected. The means by which this is accomplished

in many OECD countries is establishing the examination agency as an admiLdstra-

tive body autonomous from government control. The U.K., the U.S., Japan, and

Australia allow the testing agencies to collect user fees for examinations.

Income from these fees remains within the agencies themselves. The fees are

small enough so that they do not inhibit the chances of attending university,

yet they are large enough to allow the testing agency to build their own

research capacity and to set their own standards of technical excellence.

Professional standards cannot be maintained if administrative budgets are subject

to the ebbs and flows of ministerial politics or national economic exigencies.

Income derived from testing is inevitably secure since it is based upon a

guaranteed demand. Independence of fiscal resources is a prerequisite for

independence of professional standards.
None of the testing agencies from the OECD countries making presentations

in Beijing assumed responsibility for the selection decision itself. Examining

as a function is kept separate from the application of examination results. It

was recognized that the university itself should make these decisions indepen-

dently. It was normal for universities to place different weights on different

portions of the examination and, more important, to place different weights

upon the non-examined elements of a student's character. In sum, it was

recognized that the selection decision should not be subject to a mechanistic

system and that however they were constructed and whatever their content,

examinations could only establish benchmarks of student accomplishments or
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potential. Moreover, examinations could not be expected to establish these
benchmarks for all student characteristics.

Japan, the U.S., the U.K., Sweden, and Australia have very different
examination systems, but none has a single examination agency with a monopoly.
The National Center for University Entrance Examination in Japan serves as the
sole source for examining the first stage of university entrance, but the
second stage consists of a plethora of different examinations and competitive
examination bodies. The ETS in the U.S., while widely utilized, is not the
sole examining body. In each of these non-monopolistic cases, the testing
agency is forced to maintain professional standards not only with the general
public but in an actual competitive sense in relation with other testing
agencies. This competition is healthy. It generates informed discussion, and
it provides the consumer (for the most part schools and school districts) with
alternative choices. Large countries such as China might be wise to develop a
diversity of examination systems and agencies in some combination of local and
national authority. Smaller countries may not be able to suppol:. such a
diversity. In these instances consideration might be give to external insti-
tutions such as now exist on a regional basis in West Africa and the Caribbean.
If a lesson from the examination experience of the U.S., Japan, the U.K.,
and Australia is to be gained, however, it is that competition works for the
common benefit.

Uses of Standardized Tests for System-wide Assessment. The use of stan-
dardized tests in the management and administration of an education system goes
much further than the selections for higher education. The political use of
selection examinations is the best known of its other functions and was certainly
of high interest to the Chinese in this seminar. Less visible, equally impor-
tant functions were also discussed, and these next recommendations concern
them.

(1) Measuring achievement over time. All school systems, in countries
large and small, need to record their progress -- not just in the number of
students educated, but in the knowledge the students have acquired. Such a
record cannot be attained by studying the results of selection examinations,
for only the best students who have finished secondary education take them.
Such a record cannot be attained by studying the results of school-based assess-
ments, for standards shift from year-to-year and vary from school-to-school.
Measuring educational achievement over time requires a specially designed test,
with "anchor" items to circumvent changes in curricula. It requires that it be
given to a special sample of students at regular intervals.

In this seminar a presentation was made by Mr. Archie LaPointe, the
Executive Director of one such program in the U.S., The National Assessment for
Educational Progress (NAEP). In his address, Mr. LaPointe pointed out the
degree to which arithmetic skills are acquired differently now than twenty
years ago among nine-year olds, twelve-year olds, and fifteen-year olds. The
NAEP represents all fifty states and all sixteen thousand school districts. For
reasons of logistics and cost the sample is small and therefore cannot be used
for major research functions. It would be difficult, for instance, to isolate
.different styles of classroom pedagogy from the use of hand-held calculators or
computers as explanatory variables of achievement rises or declines. Such
questions require special research projects on local, rather than national,
populations. The virtue of a national assessment given on a regular basis is
that it provides an unambiguous benchmark on the progress which a nation makes
in teaching basic cognitive skills. A national assessment is particularly
important for countries whose student population is on the rise, where enroll-
ments are on the increase. In much of Africa, Latin America, and Asia, for
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example, it is common to assume that students are learning as much as they once

did when the system was smaller. The assumption is often false. But how

false? In which subjects? In which types of schools? In which parts of the

country? These types of monitoring questions are essential for the managers of

any educational system who uish to be informed.

(2) Measuring achievement across countries. Most OECD countries recognize

that their economies are interdependent and, in many ways, competitive. Com-

parative statistics on trade, manufacturing, welfare, crime, public spending,

and private investment, for example, are considered a necessity. These statis-

tics are studied carefully by managers both in and outside of government.

This is no less true of education. In education, countries share statistics

on enrollments, progression rates, expenditures, and, increasingly, academic

achievement. Elementary- and secondary-school achievement is measured through

commonly designed standardized tests of science, mathematics, and reading

comprehension. One recommendation is that developing countries measure their

own academic achievement against that of other countries.

The source for this comparative information is the International Association

for the Evaluation of Educational Achievement (IEA), a non-government organiza-

tion made up of professional institutes of education. Considerable effort has

gone into the assurance that the standardized tests represent the formal and

official curriculum of each country. No tests are administered unless each

country's representative gives approval. The results, however, are public.

China has decided to participate in the IEA science study. The Chinese

officials in charge made a presentation at the seminar in addition to the

overall discussion led by Mr. John Keeves on results of previous IEA studies.

The dilemma of using standardized testing across countries is very simple.

On the one hand, education is a local enterprise, with the purposes of schooling

directed to preserving local culture, history, civic pride, and language. At

the same time, however, educational systems are attempting to teach many common

cognitive skills. Increasingly it is recognized that the ability to manipulate

figures and interpret the written word are common goals of curricula at the

same grade level in widely divergent countries. This commonality, moreover,

pertains to wealthy and impoverished countries alike, to countries such as

Sweden, which can afford to spend US$300 on each pupil each year for classroom

reading materials and supplies, as well as to countries such ao Bolivia, which

can afford to spend only 1 percent of that per child.

So the question is why should a developing country engage in reseaich

on academic achievement along with a country which can spend one hundreJ times

more per student. Aren't drastically lower levels of achievement inevitable?

The answer is yes and no. "Yes" with respect to mean achievement, but

"no" with respect to school effectiveness. International studie of academic

achievement have taught educational managers an important lesson. Mean achieve-

ment comparisons across countries for science or mathematics are essentially

meaningless unless they are weighted by two factors. One factor is the level

of monetary resources brought to bear on the classroom situation. The second

factor is the percentage of the age cohort enrolled. Thus, although average

mathematics scores at the twelfth-grade level in Germany are higher than in the

U.S., the U.S. is educating a higher proportion of its eighteen-year-old citi-

zens at the twelfth-grade level. Similarly although fourteen-year old students

in Thailand have lower reading scores than fourteen-year olds in Japan, Japan

is able to invest ten times the level of monetary resources per child in reading

materials. School achievement is not judged by "Olympic records", but rather
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by performance standards in relation to the proportion enrolled and the level
of resources brought to bear.

Results have been revealing. Some very effective school systems -- judged
by these standards of resource handicaps -- have been found in developing
countries, particularly in Asia. Regardless of the specific results at one
time or in one subject, however, the main point is the function which such
cross-national testing serves. It serves as a unique managerial device. It
can point out the strengths and weaknesses of an educational system in relation
to other systems. It can inform the managers of educational systems whether,
by comparison to others, they are teaching certain skills too early or too
late;6 whether certain classroom equipment or pedagogical philosophies are
effective; whether certain managerial innovations -- cross-age teaching,
centrAlized learning centers, modular instruction -- are functional. In the
field of education, countries are watching the process of innovation in ways
very similar to those of other industries. International research on academic
achievement is very much like measuring achievement over time in one important
respect. It makes each country's search for excellence tangible.

Using_Examinations to Improve Classroom Pedagogy. It is common thought
that teachers "teach to the test," and to a large extent that is true. Managers
have three choices with regard to this backwash effect of examinations. They
can fight it; they can ignore it; or they can use it. The recommendation to
developing countries is that they use it.

For many years a popular technique among educators has been to minimize
these backwash effects by emphasizing other criteria of selection. This works.
When selection is made on the basis of grades or on the basis of recommendations,
teachers and students will pay less attention to examinations because the
function of the examinations will be less important. By fighting the backwash
effect of examinations, educational managers make the assumption that the
effect, or its extent, is harmful to good teaching.

The second choice, that of ignoring backwash effects, is also common.
Even when an examination board is part of a Ministry of Education, the manage-
ment of the examination board is usually in the hands of examination specialists
and not of educators. Examination specialists see their role as external to
the education system. They see their function as providing a professionally
designed product. Whether in or outside a Ministry of Education, little
motivates a testing agency to analyze test results for any reason other than to
improve the test.

Fighting or ignoring the backwash effect are not the only options. It is
equally possible to use the examination system for purposeful pedagogical ends.
The managers of education systems in some instances are able to allocate
resources and staff time to provide analytic information to schools. One
example of this was provided at this seminar by Mr. Anthony Somerset. His
presentation included a description of the quite dramatic impact of a national
newsletter. The newsletter contained examples of common errors and the incorrect
cognitive reasoning which caused the errors in the first place. The newsletter
had an immediate effect on classroom teaching. Quite soon afterward scores
improved on that portion of the examination which tested those particular
cognitive skills. Because of the educational care given to the analysis in the
newsletter, pedagogical improvement resulted. The improvement came first

6 OECD countries discoverfd that Chinese children were expected to acquire
certain arithmetic funcLions in grade 2 which, in accordance with certain
Western theories of child development, were not taught until grade 4.
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in the better-managed school districts but later to the others as well. In

sum, a nation's teaching improved in very tangible ways and very quickly.

The function of selection provided the incentive. The educational analysis in

the newsletter provided the means.
Mr. Somerset's examples created a great deal of discussion and, in fact,

confusion. Each country, and within China, each province, represented at the

seminar claimed to have an examination feedback system. Confusion occurred

because feedback systems can be organized at three different levels, with three

levels of pedagogical sophistication and geographical specification.

The first level appeared to be very common. Results of examinations are

reported in statistical terms which are often broken down to a region or

province. Means and standard deviations for each test and, occasionally,

for each test item are reported.
The second was the level described by Mr. Somerset. Means, standard

deviations, and item analysis become the raw material for a pedagogical analysis

of why errors occur in patterns. These patterns are then explained and, most
important teaching methods are suggested on how to overcome errors. Thus the

tone of the feedback mechanism in this second level is shifted from statistical

terms to educational terms, the latter being the common language among teachers.

The tone is shifted from one of negative sanctions as a result of public

embarrassment caused by poor performance to one of detailed encouragement and

specific suggestions fnr improvement. This second level is time consuming,

expensive, and has only been obtained on large geographical units -- regions or

provinces. This level of feedback mechanism is rare anywhere.

The third level is the educational analysis of selection-examination

results school-by-school. Could such a luxury be afforded? In fact wealthy

school districts in the U.S. maintain analytic profiles of each child, and

monitor each child's progress on each objective within each subject. But these

micro-analyses of performance patterns are used with assessment tests, not

selection tests. Thus, the incentive for students and teachers to make improve-

ments is significantly less. Nonetheless, the technique of computerizing

day-to-day performance is affordable to some and is in use. This third level

of feedback on selection-test results, however, remains thus far unattained.

Test Content and Format

Multiple Choice. In Nigeria, Indonesia, India, Brazil, China, and in

other large and populous countries, the exigencies of economy and logistics

will determine test format. For instance, China might begin to introduce

multiple choice into its testing program and, as experience is gained and as

the comliaters and optical-scanning equipment are acquired at both national and

provincial levels, China might utilize multiple-choice formats only after the

requisite technical experience has been gained in design. It is very easy to

write a bad multiple-choice test item; it is not at all easy to design one well.

Since multiple-choice test formats are not necessarily a sign of good

testiag, a multiple-choice test is not therefore a sign of "modernity".

Developing countries need not relinquish what common sense aictates; the

written essay must remain. Just as the technical issues of designing multiple-

choice formats are not trivial, so it must be mentioned that the requirements

for standardizing essay responses are substantial. They are particularly

complicated when large-scale testing is being conducted in languages which have

not long been utilized for such purposes -- Kiswahili, Quecha, Indonesian,

Filipino, Nepali, Creole. All languages have local dialects and terminological

variations; all languages have stylistic alternatives. But in those languages
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which have long been used in large-scale testing -- Japanese, French, and
English are examples -- traditions of standardization have been tested through
time; they are widely acknowledged and widely understood in the school system.
Attempting to standardize excellence in an essay when the tradition is only now
being developed is an endeavor involving a certain amount of risk. At least
with a multiple-choice test item the strengths and weaknesses are more visible.
They are there for all to see. With an essay test item the difficulties are
more hidden. The difficulties begin to emerge only after the item is set and
the test taken. Developing countries using a national language which has not
been extensively used for educational testing may be wise to shift to a

multiple-choice format as rapidly as possible.
Scholastic Aptitude Testing in Developing Countries. Only one OECD country

reports the successful and regular use of the SAT, and that is the United States.
Its use in the United States, however, is to some extent determined by the
style of educational governance rather than the virtues of the SAT itself.
As many different curricula exist as school districts in the U.S., with each
feeling very strongly about its own independence. This makes a national curri-
culum-specific selection examination difficult to market.

The SAT, by all admission, is difficult to design well. It requires a
strong research base and a large supply of the technical skills which make up
a research base. Reasons of cost require that past tests be kept private.
Because of its privacy and non-applicability Lo specific curriculum, its
feedback influence on the classroom is, by comparison, small. For each of
these reasons the SAT is not recommended for developing countries.

The SAT has two virtues which should not be ignored by developing countries.
In conjunction with curriculum-specific grades (or achievement tests) it is a

reliable predictor of future academic performance. It is able to locate acadeEic
talent in impoverished schools where the opportunity to learn has been minimal.
Large countries, such as China, might experiment with the SAT on a regular
basis. In a decade or two, the research base required to support the SAT may
be available and would not have to be imported. Moreover, the statistical data
generated from SAT experiments often make good cross-checks on the validity
parameters of achievement tests currently in use. Regular statistics on the
predictive validity of the local SAT versus the national achievement test can
be very useful information to maintain. Moreover, many design issues in which
local experts should gain experience are pertinent to the SAT. Nevertheless,
it is unlikely that the SAT would be of use in developing countries as a
standardized mechanism of selection for higher education.

Skills to be Tested. A substantial degree of consensus existed at this
seminar over a hierarchy of curriculum objectives, beginning with the skills of
knowledge recall and ending with the skills of synthesis and/or evaluation. A
display chart of this hierarchy can be found in Table 11.1. Even more remark-
able was the common reference to a book on the subject by Mr. Benjamin Bloom.7
This book was referred to by curriculum specialists and by test designers from
China as well as from all five OECD countries.

These was little agreement beyond listing the hierarchical objectives
and the types of examination questions that each level of objective implied.
It was acknowledged that multiple-choice tests were easiest to construct at the
lower end of the hierarchy. The most important issue was item distribution

7 Bloom, Benjamin. Taxonomy of Educational Objectives: The Classification
of Educational Goals: Handbook I. The Cognitive Domain. London: Longmans,
1956.
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Table 11.1. Summary Chart Of Question Types

Question Type Student Activity Examples

Knowledge Recalling facts or obser-

(remembering) vations.
Recalling definitions.

Comprehension Giving descriptions.
(understanding) Stating main ideas.

Comparing..

Application
(solving)

Applying techniques and
rules to solve problems
that have a single correct
answer.

Analysis Identifying motives or

(analyzing) causes.
Making inferences.
Finding evidence to sup-

port generalizations.

Synthesis
(creating)

Evaluation
(judging)

Solving problems.
Making predictions.
Producing original

communications.

Giving opinions about
issues.

Judging the validity of
ideas.

Judging the merit of
problem-solutions.

Judging the quality of
art and other product.

1. Who?
2. What?
3. Where?
4. When?

5. HilY?
6. Define (The word "ostinato").
7. List

1. Describe (what happened when
we went to the concert).

2. What is the main idea (in
this scene)?

3. How are (these two paintings)
alike?

1. If (Bill mixes yellow and
blue paint) what (color will
he get)?

2. Classify (these poems as
ballads, sonnets, or odes).

1. Why (did Aesop write fables)?
2. Now that we've studied this

what can we conclude about
(pop art in America)?

3. What does this tell us about
(the playwright's attitude
towards war)?

4. What evidence can you find to

support (the principle that

air expands when heated)?

1. Can you think up (a title for
this story)?

2. How can we solve (this dilem-
ma)?

3. How can we improve (our pan-
tomime)?

4. What will happen (if we add

music here)?

1. Do you agree (with Kathy)?
2. Do you believe (that this is

the best way to proceed)?
3. What is your opinion (on this

matter)?
4. Would it be better (to do it

this way)?
5. Which (painting) do you like?
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across the hierarchy. What proportion of a selection examination should be

dedicated to testing skills of knowledge recall? What proportion should test

application skills? What proportion should test the skills of synthesis?

Mr. Somerset, who had the most experience in designing feedback mechanisms,

dwelled at some length on the feedback requirements for moving a national
examination from one with a high proportion of recall questions to one with a

low proportion of recall questions. The order of magnitude for an examp3e in

which this actually occurred is displayed in Table 11.2. His main concern was

that when such a shift takes place it must be made explicit to teachers. The

success of the reform (as represented by the shift in the examination's balance)

will depend upon the degree to which teachers help drive it.

Table 11.2. Kenya Primary Leaving Examination
Test Items by Type and Year

1973 1976

Descriptive 74 23

Explanatory 18 28

Observation 8 21

Reasoning 0 28

Professor Gui Shichun, the designer, made a presentation to the seminar on

the newly-developed English proficiency test (EPT), now widely used in China.

As with all test designers he was faced with the difficult decision on how to

apportion the weight of the examination across the skill hierarchy. He and his

colleagues chose to apportion it in what resembles a normal curve. This curve

is displayed in Table 11.3.
Fifteen percent of the test was allocated to testing knowledge-recall

skills.8 Twenty-six percent was allocated to comprehension skills. The bulk

of the test weight (72.5 percent) was allocated to the three medium-level

skills, with proportionally smaller attention devoted to the extremes, both low

and high.
Is this appropriate? Is this appropriate for developing countries iu

general or just for China? Is it appropriate for science and mathematics

as well as for English as a foreign languuge? This seminar provided no single

answer, although it was agreed that recall knowledge had to be tested and was

comparatively easy to test. Nevertheless it was also agreed that it was not

desirable to have a "nation of newts" selected on the basis of an ability to

recall rather than because of creativity. In the absence of any formal standard,

apportioning the weight of a test across the hierarchy in a normal-like curve

8 This is an apportionment of test weight across skills, not test items.

Different skills require different numbers of items and will take

different lengths of time.
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appeared reasonable and may be reasonable to suggest for other tests and for
other developing countries.

Table 11.3. China's English Proficiency Test (EPT)
Items by Type, 1985

Knowledge 15

Comprehension 26

Application 25

Analysis 21.5

Synthesis 125

Summary_

In sum, the recommendations for developing countries which emerged from
this meeting were relatively straightforward. An efficient educational system
is an essential ingrediJnt for maximizing national economic performance.
Examinations are essential for the fair and efficient management of an education
system. Information on achievement over time and in conjuction with other
countries is also essential. In addition, good management requires a feedback
system to schools, preferably at the level of specific suggestions for
improvement.

These divergent functions of examinations and standardized testing cannot
be developed in isolation from one another. They require coordination. In

particular, they require coordination in the development of research capacity,
equipment acquisition, and training programs. There are no single answers for
developing countries on examination content or format, but logistical economies
weigh heavily in favor of multiple choice. Nevertheless, each country should
be aware of the variety of policies being developed in neighboring and in OECD
countries on the issues of what kind of multiple choice, in what amount, and on
what subject. Ultimately each developing country will have to maintain its
own counsel.
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