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ABSTRACT
As countriestoday renew their use of educationaltesting, new concerns
have arisen about how better to manage such testing. China provides one example
of the new emphasis on purposefullymanaging the policies toward educational
testing. In September 1984, the Chinese governmentasked the Economic Development Institute of the World Bank to assist the officials of the Ministry of
Education in thinking through some of the policy options for examinationsand
standardizedtesting. As a result, a meeting was held in April 1985. This
book summarizesthe descriptionsof testing systems in selectedOECD countries
and the advice given to the governmentofficials following the meeting. The
attention devoted to problems of logistics and to economies of scale are perhaps
more pertinent to large, heterogeneouscountriessuch as China. But this book
contends that many of the principlesdiscussed at the meeting and presented
here are applicableto developing countriesgenerally.
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PREFACE
Why should those concernedwith the economics of developingcountriespay
attention to the problems of educationalselection? In a competitiveinternational environment,not choosing one's technical elite from among the brightest citizens can have a grave effect on economic performance. By one estimate,
developingcountries could improve their Gross National Product per capita by
five per cent if they were to base leadershipupon merit; by another estimate,
the economicpay-off to developingcountrieswould be three times more than the
pay-off were OECD countries to reduce restrictionson third world exports.'
Though the magnitude of effect may be debatable,the theory is reasonable.
The theory suggeststhat certain,but not all, elements of social selection are amenableto policy manipulation. Within the Education Sector there
are basically three mechanisms--(l) whether a wide group of citizens enters
school; (2) whether they stay in school; and (3) how the few of them chosen to
attend universityare selected. This discussionconcentratesupon the use of
tests to manipulate the third mechanism.
The use of selection tests concernsall developingcountries,even those
with near universal rates of attendanceand grade-to-gradeprogression. When
selectiontests are used, educational systems are strongly affected. Selection
tests tend to produce relativelytangible 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 interpreted in the press and by various voluntary associationsand interest groups.
Selection testing draws attention at one specifictime to a single, widelyunderstoodindicator. It holds the school system accountable for results; and
it fosters an open and continuingforum on the school system's ability to
deliver results parallel to the public's expectations.
To be sure, selection tests create individualanxiety, which does, in fact,
affect results. Moreover testing often highlightsdifferencesin the quality
of educational inputs and learningopportunitiesamong sub-groupsof a population. Because of these problems, some progressivedevelopingcountries,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 universitydesigned tests or upon selection criteria other than test results. The latter
have been used to rectify past injusticesto specific sub-groups;to insure
fair geographicalrepresentation;and to recognize and reward abilities other
than the academic. But both replacementshave created unforeseenproblems.
Universitytests have turned out to be logisticallycumbersomeas the
number of universitiesexpanded, and no more reliable as selection tests.
Selection criteria other than testing have not turned out to be free of anxiety
nor necessarilymore fair. When school systems have relied upon particularisloyalty, family alumnae status, personal wealth,
tic criteria--political
ethnicity, geographyof birth--theeffect has often been even more pernicious

'SabastianPinera and Marcelo Selowsky, "The Optimal Ability-EducationMix and
the Misallocationof Resources within Education: Magnitude for Developing
Countries." Journal of DevelopmentEconomics 8 (1981): 111=31. Naheed
Kirmani, Peirluigi Molajoni, and Thomas Mayer, "Effects of IncreasedMarket
Access on Exports of DevelopingCountries." IMF Staff Papers 31, No. 4 (1984):
661-84.
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than the abandoned system of centralizedtesting. 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 subjectivelyon the basis of
policital attitudes. 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 selectedmay never feel as though they personally "deserved"the opportunity;those not selectedmay feel that the choice
was made on an unacceptablebasis since the rationalewas to account for problems of group representationrather than individualworth.
But not all tests are equally fair. Nor are all tests equally efficient.
Today countries are shiftingback 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 purposefullymanage the
policies toward educationaltesting is that of China. In September 1984, the
Chinese Governmentasked if the Economic DevelopmentInstitute of the World
Bank would be interested in assisting the officials in the Ministry of Education think through some of the policy options in the field of examinationsand
standardizedtesting. In response, in April 1985, a meeting was held in Beijing.
Attending the meeting were all officials in charge of examinationsat the
provincialand national levels, techniciansand psychometriciansin charge of
designing examinationitems, and senior universityofficialsand planners in
the Ministry of Education. Attending from outside the country were the chief
executive officers of examinationagencies in three OECD countries: from the
United States, Robert Solomon (ETS); from Japan, Tadashi Hidano (NationalCenter
for UniversityExaminations);and from the United Kingdom, John Reddaway
(CambridgeUniversityExaminationSyndicate);directors of the NationalAssessment of EducationalProgress and the InternationalAssociation for the Evaluation
of EducationalAchievement;and experts on the examinationsystems in Sweden,
Australia,and Kenya.
This book summarizesthe descriptionsof testing systems in selectedOECD
countriesand the advice given to the governmentofficials following the meeting in April 1985. The attention devoted to problems of logistics and to
economies of scale are perhaps more pertinent to large, heterogeneouscountries
such as China; but the contentionof this book is that many of the principles
discussed at this meeting are applicable to developingcountriesgenerally.
These principlesmight be summarizedas follows:
1. General Conclusion. No system of examinationsis designed on technical grounds alone; each exists in a political environment. The system of
aptitude testing in the United States exists because of the complex political
prerogativesfor communitiesto control their own curriculum. School-based
assessments can function in Sweden because of the modest logisticalprerequisites and consensuson criteriaachievable in a small monoculture. Non-multiple
choice formats can exist in Britan because the number of test-takersremains
manageableand the definitionof academic excellencehas but modest variation
from one universityto another. Multiple testing by individualcolleges can
function in Japan because of the level of sophisticationand motivation of the
test-takingpopulation. What this implies is that there is no OECD model which
can be transferredto developingcountrieswithout forethoughtand adaptation.
This forethoughtand adaptationapply to ex-colonialterritoriesin the French
and British commonwealthsparticularly.
2. Universities. The mechanism of selectionwill affect the quality of
universitiesand therefore a nation's future. Since universitiesare expected
to increase levels of self-financingand to be competitiveinternationally,
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then universitiesshould be given the responsibilityof selectingtheir own
students. Moreover, they should have school-basedrecords of student accomplishmentsto assist them in their choice.
3. Test Agencies. Testing is a profession,highly susceptibleto political interference. The quality of tests rest to a large extent on the ability
of a testing agency agency to pursue professionalends autonomously. Agencies
should thereforehave their own source of finance from test fees. In the larger
countries competitionamong agencies might be healthy. On the other hand, test
agencies subsidizedby 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 informationback into the school system.
Testing agencies should also share technical skills (item design, computer
programming,etc.) and equipmentwith educationalresearch functionsof other
agencies.
4. Tests. Where the test-takingpopulation is high, geographicallydispersed, culturallyheterogeneous,or where the test employs a new national
language, the test itself would benefit from a multiple choice format. Administrativeand pedagogicaleffects would be maximized if questionswere 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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I
INTRODUCTION
Stephen P. Heyneman
and
Ingemar Fagerlind

I

Standardizedtests were invented in China in the seventh century and later
used for more than a thousandyears as a means of selectingthe nation's civil
servants, judges, and military officer corps. The system built upon the candidate's ability to memorize, comprehend,and interpret classical texts. The
system was abandoned in the early twentieth century and after 1949 replaced
with a system of standardizedacademic achievementtests used primarily for
selection to the nation's universities. During the Cultural Revolutionthis
system was largely abandonedand replacedby such criteriaas proletarianbackground and political activity. In the 1980s academic achievementhas again
become the most important determinantof universityselection. The system has
many problems and is deficient in terms of managerialefficiency,validity,
reliability,and potential for research. The entire process of design, administration,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 authoritiesplanned to reform the system of admission to higher education. The seminar on the uses of standardizedtests and selection examinations,
held in Beijing in April 1985, was one of the steps taken as part of the
decision-makingprocess.
The Importanceof Education to Economic Growth
The recent Chinese economic reform, the massive modernizationprogram, and
the huge expansion in the field of education are among the most impressive
attempts in human history to move a developingnation into an industrialone.
In May 1985 the Central Committeeof the Communist Party of China (CPC) made
very important decisions about educationalreforms. "Reform of China's Educational Structure--Decisionof 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, technically skilled,and professionallycompetent. We also need to train
tens of millions of factory directors,managers, engineers,agronomists,
economic experts, accountants,statisticians,and other economic and
technologicalpersonnel who are equippedwith modern knowledge of
science, technology,and economicmanagement and imbued with a
pioneeringspirit. And we need to train tens of millions of
educators;scientists;medical workers; journalists;editors;publishers; and workers in the field of law, foreign affairs, and military affairs, as well as Party and governmentworkers who can keep
abreast of developmentsin modern science and the technological
revolution.
The effectivenessof the modernizationprogram depends upon the quality
and quantity of the skilled manpower available. At the same time it is stressed
that the developmentof educationmust take place within the framework of limited
financial and material resources. Education must become more effective,even
if central- and local-governmentappropriationsfor educationalpurposes increase
at a rate faster than the increase in the state's regular revenues and even if
the average expenditureson educationper student also increasesteadily. Because the seminar was held at the same time that the overall reform plan in
educationwas being drafted, it must be looked upon as one example of how Chinese
3

authoritieswant 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 predictivevalidity both for
academic and professionalsuccess.
The Importanceof Testing in Education
Educational testing is rvt only a scientificendeavor, it is also a
political act. What kind of knowledgeis importantdepends 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
educationaloutcomes. If testing is done repeatedly,it is also possible to
assess the quality of education over time. It is importantto know if the
quality of educationaloutcomes is going up or down over time in a country, a
province, in different parts of the educationalsystem, or in a certain school.
Measuring educationaloutcomes over time requires special tests with "anchor"
items used in each test given at regular intervals.
Many educationistsare interestedin the quality of education in their own
country comparedto that in other countries. Since the beginning of the 1960s
the InternationalAssociation for the Evaluationof EducationalAchievement
(IEA), a non-governmentalorganizationmade up of professionalinstitutesof
education,has tried to explain differences in results between countries.
Studies comparingperformanceon achievementtests, attitudes towards education,
and the proportionof students in an age-cohortthat perform above a certain
level have been conducted in some forty countries all over the world.
Testing can also be used to improve classroompedagogy. Tests can show
where additionalteaching and learningmust take place. Means, standard deviations, and item analyses can be used as raw material for analyzingwhy errors
occur in learningpatterns. After analyzing these patterns, teachingmethods
could be suggested on how to overcome errors, and negative results could be
convertedinto encouragementand specific suggestionsfor improvement.
The most common use of testing in education is for selectionpurposes.
Today testing is used in most countries of the world for choosingstudents who
qualify for further training and for later societal leadership. Selection
examinationsmay be designed so that they emphasizedifferent criteria. Tests
could be designed to select innovativeand highly-specializedor hard-working,
well-preparedstudents. They can also select studentsaccording to general
intelligenceor specific skills. It is of utmost importancethat tests be
designed that are valid in determiningfuture success both in studies and work.
The Importanceof Improving the Quality 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-consumingand often unreliable. For this reason multiple-choicequestions are becoming more popular in selectiontests. Different ways of improving
the quality of testing were discussed at the seminar by experts from many
institutionsaround the world.

4

The Organizationof the Seminar
The seminarwas planned more than one year in advance, and the purpose was
spelled out in the followingway:
(1) To bring to China the best experienceon the uses and functions of
standardizedtests and examinations.
(2) To familiarizeChinese authoritieswith costs, benefits, and managerial requirementsof various national systems of tests and examinations.
(3) To allow Chinese authoritiesto discuss and question firsthandthe
pros and cons of different national systems.
(4) To help the Chinese authoritieschoose among various alternatives
in making improvements.
About one hundred persons, most of whom had been involved in the construction of the present entrance examinations,participatedin the seminar. Some
sessions were attendedby up to two hundred fifty persons. The seminar started
April 11, 1985, and went on until April 25. The Foreign LanguageUniversity of
Beijing provided accommodationsas well as simultaneoustranslatorsfrom their
group of students in training to be United Nations translators. Lectures were
usually followedby group discussionsin which the foreign visitors were part
of the differentgroups. 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 enthusiasticabout the group discussions,some changes were made in the
scheduleto accommodatemore group work. At the end of the seminar written
evaluationforms were filled in by the participants.
Potential Uses of This Book
As the topics discussed at the Beijing seminar are importantissues in
most countries of the world, it is our hope that this publication can be useful
at regional and/or national seminarson the same topic. It can also be used in
courses on comparativeeducation and developmentat the universitylevel and in
many schools of education.
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II
TESTING FOR SELECTIONTO UNIVERSITY

1
ADMISSION TO HIGHER EDUCATION IN JAPAN
Tadashi Hidano

The History of Examinationsfor Admission to Higher Education
Examinationsbefore World War II
The Japanese examinationsystem to select officials was introducedfrom
China. In 701 A.D. the imperial examination system called Kuko no Sei was established,and talented people were selected according to their results on
written examinations. This system did not play an important role in aristocratic 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 progressive stages of elementary,secondary,and higher education. The basic structure
of educationup to 1945 is illustratedin 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 institutionoffered its own examination. The essay-typewritten
examinationwas most frequentlyused for selection. The teaching staff of each
institutionwas responsiblefor writing questions,scoring answer sheets, and
determiningsuccessfulapplicants. In contrastto qualificationexaminations,
enrollmentquotas were decided and announced in advance, and applicantswere
ranked according to their examinationscores. Those applicantswith ranking
within the quota were admitted.
Though universityselectionprocedureshave traditionallybeen carried out
by each universityindependently,a unified admission system was attempted twice
before the World War II. In 1902 and 1917 all higher schools had common examinations. Successfulentrants were distributedaccording to their ranking in the
score and their order of preference. The unified examinationsystem was abolishediafter a few years.
Higher Education after World War II
After World War II, the Allied Occupationattempted a radical reform of
the education system. The "multi-track"system of school educationwas changed
into a "single-track"system, and almost all schools became coeducational.
Figure 1.2 illustratesthe organizationof the present school system.
Since the reform plan was put into effect in 1947, numerous collegesand
universitieshave 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 enrollmentin universitieswas 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

Figure1.1.Organization of the Japanese
Educational SystemUp to 1945.
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The reform encouragedpupils and their parents to aim for higher education
as a means of upward social mobility. The proportion of the age group going to
upper-secondaryschools,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 universitieshas not expandedmore rapidly than the
increase in applicants,competitionto gain entry is always high. Moreover,
differencesexist among universitiesin terms of tradition,professionalfields,
opportunitiesfor employmentafter graduation,location, and quality of students.
The differencesare reflected in prestige. This had led to intense competition
among those trying to enter higher-rankeduniversities.
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Figure1.2.Organization of the CurrentJapanese
School System
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Examinationsafter World War II
After World War II three plans to improve the selectionsystem of higher
educationwere tried. In 1947 the scholasticaptitudetest was introducedto
the admission systems of Japanese universities. The test was constructedby the
National Institute for EducationalResearch, a branch of the Ministry of Education. All national universities,and later all universitiesincluding local
public and private ones, used the test scores for selecting entrants. The test
system was abolished in 1954.

In 1963 a nonprofit institution,called the Talent Development Institute,
was established. It offered three kinds of tests: the scholasticaptitude, the
vocationalaptitude, and the achievementtest. Though many upper-secondary
schools used these scores for vocationalguidance, only a few universitiesused
the test score to select entrants. The institutewas dissolved in 1968.
In 1971 the National UniversityAssociationorganized a special committee
to investigateimprovementsin the selection system. In 1976, after concentrated
investigationand three experimentaltests, the associationdecided on a twostage test, in which all national universitiesadministerthe same achievement
test jointly at the first stage, and each universityoffers its own selection
examinationat the second stage. The same year the Local Public University
Association decided to join the new system.
The Joint First-stageAchievementTest (JFSAT) aims at evaluatingapplicants' attainmentin basic and general studies at upper-secondaryschools. The
second-stageexaminationoffered by individualuniversitiesassesses the abilities and aptitudes of applicantswhich the university requiresof its entrants.
The National Center for UniversityEntrance Examination (NCUEE) was established in May 1977 as the institute in charge of constructingand administrating
the JFSAT in cooperationwith national and local public universities. The center
also conductsextensive researchon improving the system and methods of selection.
In January 1979 the first JFSAT was administered,and one week later a supplementary examinationwas conducted.

The National Center for UniversityEntrance Examination (NCUEE)
Organizationand Administrationof NCUEE
The National Center for UniversityEntrance Examination (NCUEE) has a
permanent staff of eighty-eightas of January 31, 1985. The structure of the
center is shown in Figure 1.3.
The Board of Councillbrsconsists of fifteen members who are presidents of
nationaluniversitiesand persons of learning and experience. The board discusses the projects of the center and other importantadministrativematters
and gives advice to the director-general.
The Council of Administrationis made up of twenty-onemembers who are professors from national universities,persons of learning and experience,and professors from the center. The council discussespractical matters related to
JFSAT and the administrationof the center, upon the request of the directorgeneral.
The Expert Committeesconsist of faculty members of national universities.
The committeesare the Expert Committee on Setting the Test, which prepares
questions for the JFSAT. The Expert Committee on Administratingthe Examination
consists of twenty members who plan and attend to administrativematters related
to the JFSAT. The Expert Committee for the Review of Test Questions inspects
and checks the content and constructionof the test questions set by the Expert
Committee on Setting the Test.
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Figure 1.3. Structure of National Center 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 representatives 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.
All7ac-tivitiesof 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 SelectingNational and Local Public UniversityEntrants
National and local public universitiesannounce the basics of the secondstage entrance examinationby the end of July. Each association,national and
local public universities,and the NCUEE publish a guidebook in September.
Applicationsfor the JFSAT are accepted from November 1 to 10.
National and local public universitiesrelease details of the second-stage
entranceexamination. Applicationforms and other documents are distributedto
applicantsby December 25. The number of applicantsto faculties in national
and local public universitiesis published early in January. The JFSAT is
administeredon the last or second last Saturday and Sunday of January. The
supplementaryexaminationis administeredon the next Saturday and Sunday to
absentees of the regular examination. General results of the JFSAT are published in February. National and local public universitiesaccept entrance
applicationsfrom February 9 to 15. The universitiesthat employ the two-stage
selection examinationsystem or admissionsby recommendationannounce results
by February 26. All national universitiesand the majority of local public
universitiesstart the second-stageentrance examinationon March 4. The
remainderof local public universitiesadministerthe second-stageentrance
examinationon and after March 5. National and local public universities
announce successfulapplicantsby March 20. Some national and local public
universitiescarry out supplementaryselection on and after March 21.
Setting Test Questions
Questions of the JFSAT are set by the Expert Committeeon Setting the Test,
which is divided into working groups according to each examinationsubject.
Administratingthe Examination
The JFSAT is administeredto more than 330,000 applicantsat 280 examination
halls throughoutthe country. Each hall is linked to the center by means of
a communicationsystem consistingof facsimile and telephone lines. The total
number of examinationrooms is about 5,640. The same test questions are administered at the same time. All national and local public universitiesjoin in
administeringthe JFSAT. About 42,500 staff cooperate in the administration.
Scoring and 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 individualapplicant 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 nationaluniversity,but students
may apply in addition to some local public universitieswhich administertheir
second-stageexaminationson and after March 5.
PublishingResults
The questions,the keys (correctanswers), and the weights to questions
are disclosedby the center just after the administrationof the test. A brief
summary of the test results is published prior to the applicationdeadline for
the second-stageexamination. These processes enable the applicantsto estimate
their own scores and rank in order to chose an optimum universityand faculty
for the second-stageexamination.
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Table 1.1. Budget of National Center for UniversityEntrance
Examination (NCUEE),1983

Item

Amount (thousandyen)

Personnel Expenses

344,712

General/OperationalExpenses

1,073,707

JFSAT ImplementationExpenses

1,367,710

JFSAT ImplementationExpenses
Distributedto Universities
FacilitiesImprovementExpenses

Total

923,030
515

3,709,674

Special Arrangement for HandicappedApplicants
Based on requests from handicappedapplicants,the center 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 interpreterof 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 UniversityEntrance Examinations" is a report on the outline of the JFSAT and the activitiesof the center.
"Opinions and Evaluationsof Test Questions Set for the Joint First-stage
AchievementTest" is an annual report compiling opinionsand evaluationsof the
JFSAT questions submittedby high schools and educationalresearch groups; it
also includes the center's opinions on the submissions.
"The UniversityEntrance ExaminationForum" is a periodic information
magazine which reports, explains,and introducesresearchactivities focusing
on the further improvementof the selectionmethods for universityentrants and
the actual state of the implementationof the JFSAT.
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Figure1.4.Configuration of NCUEEComputer Systemfor Scorng
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Table 1.2. HandicappedTest Applicantsby Type, 1983-84
Tvpe

1984

1983

Blind

42

54

Deaf

70

69

Other handi-

80

65

192

188

capped

Total

"The Joint First-stageAchievementTest" is public-relationsmaterial which
includes explanationsof the present status and tasks of the JFSAT, a report on
the test results, and an outline of entrance examinationsfor national and local
public universities.
"The Guide to National and Local Public Universities"introducesthe
characteristicsand history of each universityand includesan outline of its
second-stageentranceexamination. It is compiled jointly by the National University Association,the Local Public UniversityAssociation,and the NCUEE.
Setting and Reviewing the Joint First-StageAchievementTest (JFSAT)
Committee for Setting Questions
The Expert Committee on Setting the Test consists of about 230 members
selected from professorsand associate professorsat nationaluniversities
throughoutJapan. Each working group, which consists of twelve to fifteen members, holds about ten three-day sessions a year to set several forms of questions. 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 constructingnew 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 questions and levels of difficultyamong different subjects. After a final proofreading, the test questionsare printed.
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Table 1.3. Subjects of Joint First-stageAchievementTest (JFSAT),1985
Subject area

Subject

Japanese Language

Japanese Language

Social Studies

Mathematics

Subject to be chosen

Modern Society,Ethics,

Two subjectsmust be chosen:

Political Science, and

one from Modern Society,

Economics

Ethics, Political Science, or

JapaneseHistory

Economics; and the other one

World History

from Japanese History,

Geography

World History, or Geography.

Math. I

All questions on Math. I must

Math. II

be answered. One subject from

Engineering Math.

Math. II, EngineeringMath.,

Bookkeepingand Accounting and Bookkeeping and Accounting
must be chosen.

Science

Science I

Two subjects, Science I and

Physics

one from Physics, Chemistry,

Chemistry

Biology, or Geophysics-

Biology

Astronomy must be chosen.

Geophysics-Astronomy

Foreign Languages

English

One subject from English, Ger-

German

man, or French must be chosen.

French

curriculum,the subjects
Owing to the revision of upper-secondary-school
changed in 1985.
Principles for Setting Questions
The general principles for setting questions are as follows:
Questions should be set in accordancewith the upper-secondary-school
course of study and textbooks.
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In all subjects, uniformityin 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 examinationsshould be reviewed as a guide
for setting questions.
At every stage of question setting a thorough discussionamong members is
essential.
The security of confidentialmaterials and information is essential.
Tasks and Responsibilitiesof Committee Members
Each working group of the committee is responsibleto 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 administeredat the regular examination,and another
one, at the supplementaryexamination.
All members of the committeeare responsiblefor the securityof confidential materials and information.
The committeemembers' travel expenses and compensationfor servicesare
paid by the center.
Review by the Expert Committee
The committee is divided into sub-groupsaccordingto 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 suggestionsinto consideration.
Printingand Distribution
After the final proofreading,test questions are printed and stocked. They
are distributedto examinationhalls before the administrationof 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 beforehand by the Expert Committee on Setting the Test.
Analysis of Test Scores
In each subject, all answer sheets are classifiedinto five groups according to their total score. The response rate for each choice for each item is
calculatedfor each group.
I
The difficultyof each discriminationpower is estimated from the diagram
which representsthe response rates of all choices for each item. The correlation coefficientsof scores between different item groups and between subjects
are calculatedand many other statisticalanalyses are carried out.
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CriticalReview of Test Questions
After the administrationof the JFSAT, a Sectional Meeting on Test Questions
is held in February and March. Teachers of upper-secondaryschools hold discussions with representativemembers of the Expert Committee on Setting the Test.
They write a critical review of test questions regardingcontent, difficulty,
and format. In addition, representativenational associationsof education in
each subject area are asked for their evaluationof the test questions.
Storing Informationabout Test Questions
All informationabout JFSAT results are stored. Also, as many as possible
of the questionswhich are administeredat entrance examinationsof national,
local public, and private universitiesare collected.
Table 1.4. Weighting JFSAT and Second-stageExamination
Number
of
Univ.

Univ.
Univ.
disclosing giving
weight
heavier
weight
to
JFSAT

Univ.
giving
equal
weight

Univ.
giving
heavier
weight
to
secondstage
exam

Univ.
faculties
using
different
weighting

Univ.
giving
different
weights
to
subject
areas

94

85

39

9

7

30

56

Public

34

30

17

0

3

10

21

Private

1

1

0

0

1

0

1

129

116

56

9

11

40

78

National
Local

Total

UniversitySelection Procedure
Regular Selection Procedure
Each universitydeterminessuccessfulcandidatesamong its applicants.
National and local public universitiescomprehensivelyconsider all materials:
the JFSAT scores, scores of their second-stageexaminations,and credentials
from upper-secondaryschools. No private universities,with one exception,use
the JFSAT score because they have not joined the system.
Among national and local public universitiesfifty-six give heavier weight
to the JFSAT score, while eleven give heavier weight to their own second-stage
examinationresults. Many universitiesuse a differentiallyweighted sum of
scores of subject areas instead of an equally weighted sum of scores.
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Most universitiesoffer achievementexaminations,but the examinations
are limited to a few subjectswhich are needed for the entrants to study at the
faculty or departmentto which they apply.
Applicantswho failed the second-stageexaminationscan apply to a few
national or local public universitieswhich admit a limited number by supplementary selection. This is carried out on and after March 21.
Table 1.5. SelectionMethods of Universities

Private Univ.

National Univ.

Local Public Univ.

Univ. exempting
achievementexamination

4

4

Univ. offering
achievementexamination

90

30

1

Univ. offering
composition

60

19

1

Univ. interviewing
applicants

39

9

1

Univ. testing
practical skills

55

5

At the second-stageexamination,diverse selectionmethods are used.
(As of 1985)

Special Selection Procedure
Some universitiesadmits applicant on the bases of recommendationsfrom the
upper-secondaryschools. Half of them require that applicantstake the JFSAT,
and these scores are used for selection. The other half exempt them from the
JFSAT.
Universitieswhich offer a special examinationto Japanese studentswho
have completed a secondary-schoolcourse overseas exempt them from taking the
JFSAT. Adult students and foreign studentsare also exempt from taking the
JFSAT at universitieswhich offer a special examination for them.
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Table 1.6. StudentsExempt from Taking JFSAT, 1985

National
Univ.
Selection based on
recommendation

Local Public
Univ.

JFSAT required

40

7

JFSAT exempted

37

11

Special selection,
for
Japanese students overseas

21

5

Special selection for adult
students

11

1

Supplementaryselection

31

1

Private
Univ.

----

1

Research Activity in the National Universities
In each national university,a research committeehas been set up to study
the selectionmethod and ways to improve it. In 1980 the Conferenceon the Admission Research of National Universitieswas organized. This organizationconsists of the research committeesof all national universitiesand the research
division of the center. It holds an annual meeting and publishes a research
bulletin every year. It also promotes joint research activitiesamong member
institutions.
Research
Table 1.7. Structure of NCUEE ResearchDivision

Section

Prof.

Guest Associate Assistant
Prof. Prof.

Information
Processing

1

-

1

1
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Main Theme
1) Improvementof informationprocessing system used in
the university entrance
examination
2) Statisticalanalysisof
JFSAT questions.
3) Determinationof optimal
weight of items.

Table 1.7. Structureof NCUEE Research Division (Continued)
Section

Prof.

Guest Associate Assistant
Prof. Prof.

Main Theme

4) Analysis of applicant's
choice of universities
5) Local differencesin JFSAT
scores.
Follow-up
Study

1

1

-

1

Evaluation
I

1

1

1

Examination
Method
1

Admission
System

1

1

-

1

-

1

1

1) Interrelationof the scores
of JFSAT and second-stage
examination.
2) Follow-up study on students'
activity and academic
record in the university.
1) Evaluationof JFSAT questions and second-stage
examination questions.
2) Analysis of test scores.
3) Validity and reliabilityof
objective test.
4) Distributionof scores and
scaling.
5) Method of writing questions
in Braille.
1) Improvementof examination
methods.
2) Test questions and uppersecondary-schoolcurriculum.
3) Comparisonof Japanese
examinationmethods with
those of other countries.
1) Research on selection system of university.
2) Comparativestudy on
selection system in Japan
and other countries.
3) Historicalstudy on
admission systems.
1) Multivariateanalysis on
JFSAT scores.
2) Relationshipbetween university entrance examination and high school
and college education.

Joint research
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Technical and Social Issues

Academic Achievementvs. Aptitude
In the modern educationalsystem, institutesof higher education employ
mainly essay-typeexaminationsof academic achievement for their selectionof
entrants. Though oral examinationswere used in some cases, the main selection
device was written examinations.
Scholastic aptitudetests were administeredonly from 1947 to 1954 and from
1963 to 1968. These tests were composedmainly of two sections: verbal and
mathematical. The scholasticaptitude test was not used as the main selection
device because the correlationof its scores to academic records at the university level was lower than achievementexaminationscores. Also, achievement
examinationswere a more reliable index of academicattainment in the uppersecondary schools.
Essay Examinationvs. Objective Test
In Japan as in other countries,the essay examinationhas a long tradition,
while the objective,machine-readabletest was introducedafter World War II.
In elementaryand secondary schools objective tests have been frequentlyused
for classroom teaching as well as for selection,but many faculty members at
universitiesare still criticalof them. Though the efficiency,objectivity,
reliability,and validity of the JFSAT have been proved by many studies,the
issue is still highly controversialin Japan.
Uniform Requirements vs. Requirement by Each University or Faculty

The JFSAT covers five subject aieas. In social studies one can choose one
subject from Japanese history, world history, and geography. In mathematics one
can choose one subject from mathematics II, engineeringmathematics,and bookkeeping-accounting. In natural science one can choose one subject from physics,
chemistry,biology, and geophysics-astronomy.In foreign languagesone can
choose one subject from English, German and French.
If the JFSAT is the minimum requirementfor admission to national and local
public universities,the requirementshould be uniform. But if diversity of
selection is more important,different requirementsby 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 standardizedtest in its strict meaning. It is unable
to try out a sample test before the test is administeredbecause 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 standardizedscores are used. In these circumstances it is unavoidablethat mean scores differ between subjects in the same
subject area.
Some studies done by the research division of the center show that the difference of mean scores between subjects reflects the difference in scholastic
ability of applicant groups who have chosen the subject rather than the difference of the level of difficultyof the questions.
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Multiple Opportunitiesfor Taking the Examination
Before 1973 national universitiesformed two groups. The universitiesin
administeredtheir entrance examinationson and after March 3, and
group
one
universitiesin the other group, on and after March 23. Thus, applicantswere
able take the examinationsfor two national universities. Since 1979 all national and almost all local public universitiesadministertheir second-stage
examinationon the same days. In this new system applicantscan take the examination for only one universitya year. The pros and cons of the old and new
systems are being discussed now in the National UniversityAssociation.
Applicants'Choice of University
After taking the JFSAT, many applicantssend,theirestimated scores to some
private guidance institutions. These institutionsmake forecastingtables of
success for each university and faculty. Guidance teachers at upper-secondary
schools use these tables for advising applicantson their choice of university
and college.
Guidanceteachers ana applicantsdepend so heavily on the forecasting
tables that they scarcely considerthe 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 criticizedbecause the ranking of universitiesand
facultiesbecame more explicit after 1979 when the JFSAT was introduced. Uniform requirements,the single opportunityof taking the examination,and ranking
universitiesare interrelatedissues which are very difficult to solve.
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2

EXAMINATIONSFOR UNIVERSITY SELECTION IN ENGLAND

John Lewis Reddaway

HistoricalOrigin and Functions
The examinationswhich are the mainstay of universityselection in England
have their origins in the developmentof university-regulated
examinationsfor
schools in the late 1850s. Examinationsand inspectionsfor schools were
developed by the universitiesof Oxford, Cambridge,London, and Durham in
responseto requests from the schools for them to provide these services and
not as a result of governmentpolicy. However, the establishmentof the School
Certificateexaminationin 1917 by the governmentbrought into being a nationally
recognizedacademic school examination,albeit a pluralisticsystem of equivalent
examinationsoffered by the different universities. The School Certificate
examinationwas a "group" examinationrequiring success in one subject from
each of five groups, namely English, languages,science and mathematics,music,
and manual subjects. The examinationwas designed primarily as a test of
achievementat age fifteen to sixteen, but the achievementof credits in all
subjects led to exemption from the MatriculationCertificateexaminations,signifying that the holder was qualified to enter university. This was extended
in 1922 by the introductionof the Higher School Certificate,a more specialized
examinationbased on two years of work in the school sixth form for seventeento-eighteen-year-old
pupils. Eventually the Higher Certificatecame to be the
more significantwith regard to universityselection. Increasinglyit was
argued that the group examinationhad unfortunatebyproducts. Not all pupils
sought entry to univerdityor were suited to work across the full range of subjects, but all were forced into the same curricularmold by the inflexibility
of the examinations. In 1951 the General Certificateof Education (GCE) was
introducedat two levels: ordinary level served the sixteen-plusage group,
while advanced level replaced the Higher School Certificateas an examination,
designed for those two years older. These were single-subjectexaminations,
and candidatescould present themselvesin as many subjectsas they or their
teachers saw fit. As independentbodies the universitiesthen met and agreed
to define matriculationrequirementsin 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 universityplaces began to
outpace supply, a system of gradings to differentiatethose above the pass mark
at the advanced level was introducedto facilitatethe use of the examination
as a selection device.
Thus, from this point onward the GCE examinationsperformed various functions, including the three following:
(1) First and foremost they assessed pupils' success in the courses they
followed at school. As achievementtests they therefore measured
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ability moderated by, among other factors,effort and instruction.
It is against this criterion alone that the examinerswould wish to
be judged. Other functions are subsidiaryand flow from this.
(2) They came to functionas a kind of qualifyingexamination,a minimum
general competencymeasure, through widespreadadoption of the erstwhile matriculationconcept by many professionsand employers. Thus,
for many occupationsit is necessary to pass in five subjectsat the
GCE ordinary level prior to entry into employment. Other professions
use the old matriculationrequirementsof five subjects, two at
advanced level, as their requirementfor recruits. Of course, meeting
such requirementsdoes not guarantee a job. It merely qualifies one
to apply for one, thus acting as a preliminaryhurdle before the real
process of selection begins. This has spared schools the necessity
of providing a great diversityof courses aimed at preparationfor
entry into specific occupationsand provides employersand others
of abilities.
with a ready, if crude,-classification
(3) They form part of the mechanism for competitiveselection for higher
education (and employmenttoo). Other factors may be equally important, however, depending on circumstances. This will be discussed in
more detail later.
Developments since the introductionof the GCE in 1951 have not changed
this position. The most notable of these was the introductionof the Certificate of Secondary Education (CSE) in 1965 as a complementaryexaminationto 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 examinations for the sixteen-plusage group is being planned, but the advanced level,
the principal university selection device, will be unaffected.
Organizationof the General Certificateof Education (GCE)
The GCE is provided by seven English GCE boards. These are independent
bodies, all but one being connectedwith 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 examinationsin various academic subjects. Thus, there is no regional
system. Rather, there is a pluralisticnational one. National coordinationis
provided through the SecondaryExaminationsCouncil,which appraises and approves
all A-level syllabusesand monitors the boards' work. The various boards
collaborate from time to time in exercises designed to look at the comparability
of their examinationsand their grading standards so as to coordinatethem
insofar as it is possible (Bardell,Forrest, and Shoesmith,1978).
A pluralistic system of this sort is desirable in the British context in
order to maximize the choice available to individualschools, so enhancing their
freedom to teach the curriculumwhich they feel best suits their pupils' needs.
In a small, densely populated country it functions effectively. In a less
densely populated state regionalizationmight be more attractive,especially
if schools have less choice of curriculumthan is the case in England. While
our system may appear administrativelyuntidy, it facilitatesthe close
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correspondencebetween 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 diversitywithin the system leads to examinationswhich involve
relativelysmall numbers of candidates,and so enables senior examiners to
remain in close contact with the process of marking and standards fixing. At
the same time it promotes the continuityof expertise so essential to consistency in a system which does not shrink from the problems inherent in making
human judgments.
My own board, the Universityof Cambridge Local ExaminationsSyndicate
(UCLES),will serve to illustratethe way in which GCE boards work, although it
is atypical in as much as it has a very substantialrole as an international
examining body in addition to its domestic functionas a GCE board.
The Universityof Cambridge Local ExaminationsSyndicate (UCLES)
UCLES employs 23 professionalacademic staff, 31 data-processingstaff, and
172 administrative,clerical,and manual staff. In addition, 4,880 examiners
are employedon a part-time basis for creatingsyllabuses;setting, appraising,
and editing questions;marking scripts;and fixing standards. A formal description of the syndicateand its committeesis provided in Appendix 1.
The data-processingdepartmenthas an IBM 4341 computerand optical mark
reading facilities,and increasinguse within the office is being made of IBM
personal computers. In addition, some staff, chiefly those involved in research
and developmentwork, make use of the Universityof Cambridge Computer Service's
extensive central facilitiesfor data-processingtasks which require software
and other services.
The GCE examinationsare set twice each year, in the autumn and summer.
The latter is the main examination. In summer 1984 UCLES examined 141,438
candidatesfrom 1,593 schools and collegesat ordinary level or its equivalent.
Between them, these candidatestook a total of 392,138 subject examinations.
At the advanced level 41,600 candidatesfrom 880 centers took 66,134 subject
examinations.
These are almost entirely for British-basedstudents,but the syndicate
has a substantialrole as an internationalexaminingbody. This is at present
best summarizedby consideringtwo types of examination:
(1) It provides examinationsof attainmentin various academic subjects,
often tailored to the needs of particular countries,very like and
often equivalentto the GCE ordinary- and advanced-levelexaminations.
In 1983, 185,210 students from forty-two countrieswere candidates
and between them took 770,960 subject examinations. The main overseas
examinationsare held in the autumn of each year.
(2) It sets examinationsin English as a Foreign Language (EFL), which
are designed for non-nativespeakers and intended as achievementtests
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 PreliminaryCertificate,First Certificate,and the Certificate
of Proficiency. During the 1983-84 academic year 106,314 candidates
from seventy-onecountrieswere examined. In addition, the Syndicate
collaborateswith the British Council in providing the English Language
Testing Service as a means of assessing the language competenceof
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non-nativespeakerswishing to pursue a course of study or training
in colleges and other institutionsin English-speakingcountries.
This involvementin overseas examining is, of course, atypical of other
British GCE examiningboards. The syndicate is not, however, atypical in its
approach to examining. Its aim is to meet the curriculademands of the schools
rather than to impose its requirementsupon them. The inevitabilityof backwash
effects from examinationrequirementson the courses schools teach is widely
recognizedin Britain. If an externallyset test exists and is recognizedto be
an important qualificationfor pupils, it is natural that teacherswill tailor
their efforts towards ensuring that their pupils do well in it. If they fail
to do so they will certainlybe c,riticized
by pupils and their parents and, in
all probability,by the local authoritywhich controls the school. The danger
lies in the test assessing a limited set of objectivesand temptingteachers to
restrict their teaching to those assessed, so constrictingthe curriculum. Our
aim is to set examinationsclosely 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 boards as well as between them, constructedto match different
views within the teachingprofession on the way subjects should be taught.
Often, too, we find it necessary to provide internal choice options within an
examinationto allow the teachers the flexibilityto approachtheir subject in
the way they feel is best suited to their own pupils' needs.
Examination syllabusesare constructedand approved by committeesinvolving
teachers' representativesand, at the advanced level, university intereststoo.
These bodies alsu criticize the questionswhich are set. They are consulted
before any developmentsin their subject area. The examinerswho set, moderate,
and mark examinationsare, in the main, practicing teacherswho perform their
examining duties as an additionaltask.
Because it is our aim to make the examinationsas valid an assessmentof
the course of study as possible, our examinationscannot have a set pattern.
They may contain whatever tasks we consider necessary to match the curriculum.
It is normal to have several componentsin the examinationin a given subject,
sometimes covering different subject content or objectivesand frequently
deploying different assessmenttechniques. Essay papers, structuredquestions,
practical examinations,coursework,teacher assessments,projects, and multiplechoice questions may all play a part if required.
UCLES GCE Advanced-LevelTechnology

A detaileddescriptionof the aims and syllabus of the course assessedby
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 capacityto apply technologicalexpertise,and the assessmentpattern
is designed to reflect this. You will see from Appendix 2 that the examination
has four components. Pupils will have followeda course of study in a common
core of the subject and will also have studied two from a choice of four more
detailedmodules, chosen by their schools'tomatch 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 explicitlyby asking them to produce a folder of approximately
six thousandwords. In 1984 the topic upon which candidateswere asked to work
was "the use of steel in the building industry." This required candidatesto
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research the topic and display sound knowledge of it and its relationshipto
broader issues of technology. The issues they should have consideredinclude:
technologyand its effect upon man and the environment,energy materials,
mechanisms, systems,design, historicaldevelopments,safety, financial aspects,
and any other relevantbroad issues. This componentcarries 20 percent of the
total mark.
The candidates'detailed theoreticalknowledge of their chosen specialist
modules is assessed explicitlyin a three-hourwritten examination. Part of the
1984 paper is attached as Appendix 3. As you can see, in this particularpaper
the examiners have chosen to adopt a loosely structured,open-endedquestion
format which gives fairly clear guidance as to what is expected from the candidates, while allowing them considerablescope in formulatingtheir answers.
This is essential to convey sufficientdetail to make the tasks reflect applied
technology,as the course's ethos demands,and to allow for the variation in
response that is essentialwhere there can be no single correct solution to the
problem set. In other circumstancesother 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 technologicalknowledge,the decision
has been made in this instance to allow a choice of two questionsfrom four
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 discoverhow well students can apply the knowledge they have
is more 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 componentsare more overtly concernedwith students'
capacity to apply their skills and knowledge. In a further three-hourwritten
examinationtesting design skills, candidatesmust provide a design solutionto
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 candidatesmust undertake a major project
dealing with a problem chosen by the student. The report on the project, prepared by the candidate,must include all design work, research, drawings, constructionalnotes, and evlaluation.Studentsmust construct their project. Normally a significantamouIt of good, standard constructionalwork is expected to
be involved. The project topics must be approvedby the syndicate early in the
course. This carries 30 percent of the mark.
The examinationpackage is intended to provide due weight to the different
parts of the course, while encouragingteachers to require their pupils to learn
to apply technologyto solve practicalproblems. The intention is to ask pupils
to do things with technologyand not just to learn about it. If the examination
did not support their approach to the subject and instead concentratedon assessing
theoreticalknowledge,which is easier to assess tidily and reliablywith tightly
structuredessay or multiple-choicequestions,there would be great danger of
curriculardrift which emphasizedthe acquisitionof theoreticalinformationat
the expense of this application.
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Marking the Examination
While this may not be the place for a detailed account of the UCLES system
for processingexaminations,a brief descriptionof what happens once the candidates have taken the written part of the examinationsmay be of interest.
A chief examiner is responsiblefor each paper, and in addition to marking
some scripts, he or she checks the work of other senior examinersknown as team
leaders. They, in turn, are responsiblefor their own marking and for oversight
of a team of about five assistant examiners. After the examinationthe candidates' scripts are posted directly to the examinerwho will mark them. The
chief examiner selects from his batch some to be photocopied and distributedto
all 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 coordinationmeeting where problems are discussed,definitivemarks agreed on
for the photocopied scripts, and amendmentsand amplificationsto 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 returnedas quickly as possible, with comments,
to the originatingexaminer. Further scripts can be requested if the team
leader is concerned. Otherwise examinersthen mark a more substantialbatch of
scripts and send these to their team leader who provides feedback as necessary.
In problematic cases, or routinely in papers where the marking is particularly
subjective,this checkingby team leaders can continue throughoutthe marking
process. Normally the team leaders' sampling of scripts marked later in the
process is relativelylight, once they are confident that an assistant is marking consistently. Where examiners are consistentlymarking high or low they
may not be told to alter their behavior; instead their marking will subsequently
be scaled to the chief examiner'sspecifications,with the agreementof the
team leaders. Statisticalinformationis provided towards the end of the process
to guide such scaling decisions.
Standards fixing is based substantiallyupon the professionaljudgment 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 examinationand the nature of the entry to it has
changed little since the previous year, the percentages reachingthe recommended
marks will be comparedwith the results of previous years as supplementary
information. Although examiners can and do insist that their judgments should
outweigh such normative guidelineswhere they feel that the general standard of
work has drifted over time. Other grade borderlinesbetween these key points
are then determinedstatistically. The dependenceon judgmentaldetermination
of these key grading decisions is an essential element in the process, and upon
it rests the validity of our claim that the examinationsare essentiallycriterion referencedrather than norm referenced. Admittedlymuch is undefined
and much rests upon the experienceof the senior examiners and the continuity
that this provides, but it enables the system to cope with the setting of complex tasks to the candidatesand to react to the need to change the curriculum
as a subject develops, while still attemptingto maintain constant standards.
Following the examinationvarious statisticalchecks upon the operation of the
system are possible. For instance, subject-pairsanalysis is used to compare
the grades awarded to candidatesin different subjects (Forrestand Smith, 1972),
although we have learned that the interventionof motivationaland other factors
should make us treat such informationwith caution (Newbould,1982). We have
consideredvarious alternativeapproachesbut have not felt them to be appropriate, often because we do not believe that the assumptionswhich underpin the
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statisticalmethodologyused elsewhere are met in our context. Thus, the use
of a common element in different examinations--in essence, the anchor-test
approach--was investigatedby Newbould and Massey (1979) and, perhaps regrettably, found wanting. Such devices, however, can be used to provide information
as part of the judgmentalprocess over time. Based as they are on the curriculum,
our examinationscontain too much diversity to fit comfortablywithin statistical models. We are loath to tailor our examinationsto the statisticaltools
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 doubtfulexaminers and also reexamine the
work of candidates: (1) who are close to key borderlines,(2) who have apparently
performed unevenlybetween papers, and (3) who have notified the syndicateof
special difficulties,such as illness or bereavementduring the examination
period. The award is consideredan essential element in our examining process
and contributesgreatly to enhancingthe examinations;it provides reliability
of grading beyond that obtainedwithin the initial marking process. Even after
the results have been issued, the process of seeking to enhance the fairnessof
the examinationcontinues. Candidatescan 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 discoveredand
corrected sometimeseyen at this late stage.
Contrast with Other Systems
As can be seen, the examinationsused as the basis for universityselection
in Britain differ substantiallyfrom the sole use of objective tests. Our model
rejects the notion of the aptitude test, preferringto assess students' performance thus far. We believe that the fact that this performancewill necessarily be affectedby non-cognitivefactors --such as personality,motivation,
and applicationto study-- is a virtue. Such factors will continue to influence
the students'performancewithin higher education,and we do not therefore seek
to discount their influence. We fear too the influence of the general achievement test assessing some core of material supposedlyfollowedby all. Where
courses differ they are bound to overlap differentlywith any such core, leading
to differentialrelevance and bias (Newbouldand Massey, 1979). Worse, they
risk perverting the curriculumby encouragingteachers to focus too closely
upon the core because of its role in selection. On similar grounds we deplore
any constraintsupon the test form, such as a requirementfor multiple-choice
items because of the ease with which they may be machine marked. We can see
no justificationfor making a test any more artificialthan necessary. In these
respectswe suspect that our practices are in accord with those examinationsat
present employed in China.
One does of course pay penalties for exercisingthese 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 examinationdo not easily lend themselvesto
statisticalmanipulationfor national performancemonitoring,we would be unhappy to place much weight upon results from generalizedachievementor aptitude
tests because of the criticismsof these already made. In a state with less
curriculardiversity than Britain, it may moreover be more feasible to use
open-ended examinationsas a means of looking at national performancelevels.
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In any event, the notion of monitoring national standardsmay have little
relevance when consideringexaminationsfor universityselection. In the mass
higher-educationcontext,variationsin test scores may be of interestas indicators of the quality of educationaloutput, but if one is consideringa more
selective universitysystem, as in Britain, where fewer than 5 percent attend
university,they are far less relevant. Again, while our more varied tests are
less easily reviewed for the purpose of improvingthem than are multiple-choice
tests, analytic techniquesfor this purpose have been developed (Nuttalland
Willmott, 1972).
In a similar vein we in Britain have not shared the concern felt in some
countriesover problems of culture fairness in tests. The differencein perspective between testing for aptitudeand assessmentof achievementsmay in
part explain this, as might differencesbetween legal systems. We have also
had the advantage of a reasonablyhomogeneous racial, cultural and geographic
background. We have not sought to ensure that test items are so constructed
that different groups of studentsperform equally well on them and suspect that
to do so hides problems rather than solves them. It may be desirable for various reasons to be aware of inter-groupdifferences. For instance, in Britain
we have paid considerableattention in recent years to differences in success
levels between the sexes in various circumstances,for instance in answering
different types of mathematics questions (Wood, 1976), often with a view to
taking some remedial action. In some circumstancesit might be desirable to
discriminatepositively. Thus, sdme British universitiesmight consider relaxing the severity of their standardentry requirementsfor studentswhose preparation for GCE examinationsthey believe has been hampered, say, by attendance
at a central city school with few other high-achievingpupils and restricted
facilitiesfor advanced work. However, it is not self-evidentthat one is
helped in deciding how best to do this by editing tests to eliminate items
giving inter-groupdifferences. To do so necessarily distancesthe test from
its role as an assessmentof a given learningprogram by the introductionof
item selection criteria unrelated to content validity.
GCE and UniversitySelection
What use, then, do British universitiesmake of the GCE examinationin
selecting their students? How does the selectionprocess work? It must be
understoodthat the universities,although government-financedin the main, are
independentbodies. Students,wherever they may be resident,may apply for
entry to any universityand will be consideredon their merits. In fact, selection is almost universallyin the hands of the teaching departmentwithin the
universityfor whose course the application is made. Because students usually
wish to apply to several universitiesin order to maximize their opportunity
for success, there is a coorainatingmechanism designed to handle multiple
applicationscalled the UniversitiesCentral Council on Admissions (UCCA, 1984).
Within a universitydepartmentit is common for one member of the staff to take
on the brunt of the admissionswork, althoughhe or she may be helped by other
staff, especiallywhen conductinginterviewswith prospective students.
The written applicationswill detail the examinationsthat 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 interestand invites her or him to relate
significantachievementsoutside the scholasticworld. It includes an
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assessmentof the applicant by an authoritativefigure who knows him or her
well. Normally this will be the applicant'shead teacher,who will coordinate
the views of all those who teach him or her at school. Such referencesare
concernednot only with academicpotential; they range over character,personal
attributes,effort, and willingness to contributeto school and community life.
On the basis of this, a departmentmay decide to reject an applicationor it
may decide to invite the applicantto an interviewto enable the university
staff to form its own impressionof him or her. Decisions are made on the basis
of a well-roundedjudgment, including all these factors in an attempt to decide
if a given applicanthas both the ability and the characterto succeed in the
course concerned. Frequentlythese set a target for the students in terms of
examinationresults which they must achieve in order to gain entry.
Thus, achievementin the GCE is far from the only considerationin the
minds of universityselectors. They must be sure that entrants are capable of
exploitingany talents they have. This is particularlyimportant in higher
education systems which, as in Britain, are highly selective on entry and must
achieve relativelylow failure or drop-out rates. Some evidence points to consistent relationshipsacross different areas of study between personality characteristicsand achievement;different types of personalitymay be most likely
to be successfulin different fields (Entwistleand Percy, 1973). Wellestablishedlinks between motivationand study methods and success also exist.
(Entwistleand Entwistle, 1970).
It is thus only right that universitiesshould be very concerned to assess
such factors, and that examinationor test scores alone are insufficientto
guide decisions on universityselection. We believe, however, that a system
like ours, in which motivationalfactors are an important element in examinations
used for selectionpurposes, can play a useful and importantpart in ensuring
that those who are selected are those best able to profit from the opportunity.

34

I

Appendix

TECHNOLOGY

THE SYNDICATE AND ITS COMMITTEES
TheLocalExaminationsSyndicate
The Syndicate is a Committee of the University of Cambridge, an independent
charity designed to promote the cause of education. It consists of the ViceChancellor (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 Councils, the Council for Home Examinations and the Council for Overseas Examinations. The Syndicate retains the right of ultimate control.

The Councilfor HomeExaminations
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 Councilfor OverseasExaminations

The Council is responsible to the Syndicate and advises them on all matters concerning 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 Kingdom, 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, Ministriesof Education or other authorities in various countries.

SubjectCommittees
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 Universityteachers of the subjects concerned. About two-thirds of the members

are school teachers.The committeesadvise the Syndicateand the Council on all
matters concerningthe subjects under their control. They are responsible for
drawingup and revisingsyllabuses,receivingcriticismsand suggestions,and issuing
instructions to the examiners.
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Appendix 2

TECHNOLOGY
9354
GCE ADVANCED LEVEL
A vailableonly in Great Britain andfor June exyaminations
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 emphasis will be placed on the application of scientific principles and technological
concepts to solve realistic problems. Whilst there is, therefore, an emphasis on
technologicalcapability, the general educational value of technological awareness,
analysis, synthesisand evaluation should not be overlooked.
CourseStructure
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 oVrlives and, in addition, two out of four modules to
be treated in depth. The four motlules out of which two are chosen for detailed studv
are described below. Design 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 knowledgein the solving of problems.
Module I
Module ll
Module III
Module IV

-Structures
-Automation
-Electronics (Instrumentation)
-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
affinitv between Mlodules I and IV and likewise between Modules 11and 111,it is
thought inappropriate to specify any particular coupling of modules. It is hoped that
the free choice of modules will provide flexibility in meetingthe 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 Structure

Paper 1(3 hours) .Wodules,carr,ying30% 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.
, 36

TECHNOLOGY
Paper 2 (3 hours) Design, carrying20% 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, carrying20% of the total marks
Candidates will submit, to the Syndicate, a personal study which should display
an understanding of the broad issuessurrounding modern technology.
N.B. The topic for the 1984examination is The use of steel in the building industry.
Paper 4 Project, carrying30% of the total rnarks
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-criticalevaluation 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 technologicalage.
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 givesixth 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 scientificprinciples.
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A.

Modules

SYLLABUSDETAILS

Four modules are presented from which candidates (or centres) must choose and
study two. The four modules available are 1, Structures; 11, Automation; 111,
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 but 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, especiallywith 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 1984examination 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
assessedas part of the project.
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It is expectedthat thechosen projectwill normally involve a significantamountof
constructional work and that a good standard of constructional skills will be
displayed.Investigationalprojectswith relativelvlittle constructionalwork may be
presentedbut, in suchcases,a written report of veryhigh standardwill beexpected.
of the
Early notification of the chosentopic shouldbe submittedbut acceptance
project maybe assumedunlessotherwisenotified by the Syndicate.
Details of the modules

Each modulecontainsreferencesto basiclawsand/or formulae.Thev are givenas
specificareasof knowledgethat needto be understoodto enablethe candidatesto
apply scientific conceptsin technologicalsituations. Emphasisshould be placed
upon applicationof knowledgeasillustrated by examplesof real life technological
problems.
Throughout each module, the phrasesdescribingthe objectivesof the course
shouldbe readasa continuationof "Candidatesshouldbe ableto . .
I-STRUCTURES
Topic

Objectives

1. MATERIALS
Common

State the merits and limitations of various materials
and composite materials commonly used in the desien
of structures. e.g. wood. metal, concrete, reinforced
concrete. stone, brick, plastics, laminates and
honeycombs.

Appropriate use of
materials

Describe factors involved in the choice of appropriate
materials for specific purposes. e.g. economic, environmental. strength/weight ratio, corrosion resistance.
thermalconductivity.

Properties of materials

Explain what is meant by the terms hardness, touehness, brittleness, ductility, elasticity, ultimate tensile
strength and compressivestrength.
Describe the effects of temperature change on the
properties of materials, e.g. creep, strength, ductility.

2. FORCE

Newton'slaws
Internal and external
forces

Explain
(i) Newton'sFirst Law and Third Law,
(ii) the principles of internal and external forces in a
member under load,
(iii) the meaning of the terms tension. compression.
bending, shear and torsion.,

3. STRESSA STRAIN
The Young modulus,
modulus of rigidity

Explain the following concepts and use them in the
solution of problemsrelated to structural design: direct
stress and strain, shear stress and strain. Poisson's
ratio, the Young rrodulus, modulus of rigidity.
Hooke's law.
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Stress.straingraphs

Draw diagramsshowingtypicalstress,straingraphsfor
mild steeland duralumin and makedesigndecisions
basedon theinformationcontainedin thesegraphs.

Factor of safetv

Explainwhat is meantby 'f2ctor of safety'and appreciateits importancein structuraldesign.

4. SHEAR FORCE A .VD BENDING MOMENT
Shearforceand
bendingmoment
diagrams

Draw shearforce and bendingmomentdiagramsfor
cantileversand simply supportedbeamswith concentratedloadsanduniformlydistributedloads.
Derive equationsfor the shear force and bending
momentat anysectionon a beamor cantilever.
Selectsuitablesizesof timber or metal for particular
loads, or discriminate between alternative design
solutionsfor thesameloadingspecification.

S. CENTROIDS AND SECONDMOMfENTOFAREA
Determinethe positionof thecentroidor areaof simple
sectionsbascdon rectangles.
Explainthe term secondmomentof areaand perform
calculationsto determinethe secondmomentof area
of common sections, such as rectangular, hollow
rectangular,circular,channel,T and I sections.
6. BEAMSAND BENDING
whichis subjected
For a beamof uniformcross-section
to bendingstresses:
Neutralaxis,momentof
resistance

(i)

explaintheconceptsneutralaxis and momentof
resistance,

Stressvariation,
maximumstress

(ii)

sketchthe stressvariation acrossthe beam and
the positionof maximumstress,
recognise

Standardbending
formula

(iii) appl'ythestandardbendingformulaM= o= E
yv R
in the solutionof problemsinvolvingthe design
of beamsandcantilevers.

Maximumdeflectionsof
beamsandcantilevers

(iv) given the standardformulaefor calculatingthe
maximumdeflectionof beamsand cantilevers,
applythemto designsituations.

7.

GRAPHICAL STA TICS

Frameworks

Apply theprinciplesEFH =O, EFv = Oand EM = O in
the resolutionandcompositionof forces.
Use graphical and analytical methodsto determine
forcesin frameworksconsistingof manymembersand
carryingloadsat two or morenodalpoints.

Bow'snotation

the limitationsof modeltechniquessuchas
Recognise
Bow's notation and compensatefor thesein design
situations.

Methodof sections

Usethe methodof sectionsto determinethe forcesin
of a framework.
particularmembers

Spaceframes

Use graphicalmethodsto determinethe forces in a
simple spaceframe carrying a single vertical load.
Selectsuitablesizesof timber or metalto withstandthe
forcescalculatedto bepresentin anvmember.
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8. TYPESOFSTRUCTURE
Sketch and describe{i) common structural components
including frameworks. boxes. beams.columns, arches.
girders and bearings. Iii) common structures including
bridges. cranes.furniture. buildings and dams.
9. JOINTS INSTRUCTURES
Methods of joining

Explain how structural members are joined-by bolting, welding, riveting and the useof adhesives.
Compare and contrast the effectiveness of different
typesof joints for a given setof conditions.

Stressdistribution

Describe the nature of stress distribution in common
joints.

Force transfer

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

10. FAIL URE OFSTRUCTURES
Potential modesof
failure

Demonstrate an awareness of potential modes of
structural failure. e.g. points of high stress concentration, distortion due to buckling or twisting, laternal
instabilitv due to inadeqautebracing betweenmembers.
Explain the meaning of the terms brittle fracture.
ductile fracture. fatigue. buckling, concretehinging.

11. STRUCTURAL DESIGN
Appreciate the various requirementsof a structure with
particular reference to its stability and rigidity under
adverseconditions suchas flood loading, wind loading
and temperature variations.
Analyse a simple structure and by intuitive judgement
identifying li) redundant members and (ii) forces and
stressesin 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 performance under test conditions.
Designevaluation

Suggest modifications to the design to improve its
performance.

12. TESTINGOFSTRUCTURES
Describe the general principles of the methods used to
carry out non-destructive and destructive tests on scale
models,inservicestructuresand specimens.
Strain gauges

Describe the principles of strain gauges and explain
how they may be used for (i) comparative testing of
components under stress and (ii) monitoring the performance of a structure in service. Explain what is
meant by the terms gaugefactor and dummy gauge.
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stress
Photoelastic

Describetheprinciplesof photoelasticstressequipment
and explainhowpolarizedlight ma%be usedto analyse
in simplemodels.
thestressconcentration

Brittle lacquers

Describethe useof brittle lacquersto determinethe
weakestsectionof a complexstructure.

Tensile.compressive
hardness,impacttesis

Describethe generalprinciples of the method and
machineusedto carry out testson metalsand nonmetallic materials including tensile. compressive,
andimpacttests.
hardness

Il-A

Topic

UTOMA TION

Objectives

I. INTRODUCTION TO A UTOMA TION
Describethe historical developmentof automation.
Sketchand describetwo historic machinesor devices
which containelementsof automationor mechanisaarrangements
tion. Sketchand describemechanisation
at a localfactorvor farm.
Mechanisation.
automation

Definethe termsautomationand mechanisation.List
of automation and
the benefitsand disadvantages
mechanisation.

Openloopfeedback.
closedloopfeedback

Explain these terms and describe the differences
them.
between

Hunting,damping.lag

Explainwhatis meantby theseterms.

Simpleautomation
arrangements

Sketch,describeand explain the action of simple
found in thehomeor school
automationarrangements
such as thermostaticallycontrolled ovens. water
cisterns,showercontrollersor washingmachines.

2. INDUSTRIAL PRODUCTION
Production

true
definitions.of and distineuishbet%%een.
Recognise
and false statementsconcerningproductivity. mass
production, division of labour. production schedule.
chart.
flow process

Divisionof labour

Explain and give examplesof how increasedtask
canincreaseproductivity.List the benespecialisation
which resultfrom the introducfits and disadvantages
tionof divisionof labourproduction.

Labourintensive,
capitalintensive.
work study

Explaintheseterms.

Industrialsystems

Automationor mechanised
production

Usingthe termsand conceptsin this syllabus,describe
in detail the production arrangementsat a factorv
1 whichhasbeenstudied.
Sketchanddescribeindustrialproductionarrangements
or automated.
whichhavebeenmechanised
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STRUCTURES
A fairground ride, the whole of which rotates around a central pivot, consists of a
I
number of booms each positioned radiallyabout the central pivot and supporting a gondola.
Each boom and hydraulicallyoperated 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

B

A

E

4m

BOOM

C

GONDOLA

|
RAM

I

/_

I

/

Y

AHYRAULIC

10kN

~D

CENTRE LINE
OF ROTATION

Figure I
Disregardingany forces originatingfrom the massof the boom:(a) Explain why the load of the gondola does not act vertically downwards,whilst
[21
the ride is in motion.
(b) State the nature, direction and magnitude of the reactions at the pivot point 'A'
118]
and the piston rod attached at B.
(c) State the position and; magnitude of the maximumbending force acting on the
[3]
boom, whilst the ride is operating in the position shown in figure 1.
(d) If the piston diameter of the ram is 60 mm state the pressure of the hydraulic
[4]
fluid required to support the boom in the position shown in figure 1.
(e) At what angle would the boom be supported, such that the gondola load, of
10 KN acting at 300 to the vertical, exerted a maximum bending force on the
[3]
boom. State the magnitudeof the bendingmoment.
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2
The frameworkshown 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
passesdirectly under each framework.
In your answersto the followingquestions you may;
(i) assume alljoints to be pin jointed;
(ii) assume the conveyorrail to be simplysupported;
(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 conveyorare designedto ride on a rail 10 mm wide.
If the deflection of the rail, between supports is not to exceed 10 mm, what is
the minimumdepth of rail, requiredto support a load of 1 kN?
Maximumdeflection x =
W = Load.

L = Length of beam between supports.
E = Modulusof Elasticity (E for Steel = 200 GN/m22
I = Second moment of Area.

(6]

(c) What alterations would you make to the cross-sectionof 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
[6]
wheels.Give reasons for-your design.
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3
Figure 3 shows a cross-sectionof the supporting beam of an overhead cranein use in a
small engineeringfactory. The beam, which has a hollow section of uniform thickness, is
4m long and is simply supported at both ends. Allowing90 N for the weight of the hoist
and ignoringthe weight of the beam;
(a) (i)

calculate, using a suitable safety factor, the maximum allowable load the
hoist can be allowedto lift;
[131
(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.
[101
[YieldStress for Steel = 400 MN/M2 ]

E
E

5mm

50 m

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 mechanismwhich rotates each tree trunk as it is
fed past the disc. The tree trunks are held against the rotating disc by springloaded rollers
whilst tungsten carbide tipped teeth, mounted in an offset position on the peripheraledge
of the disc, cut or rub the bark off the surface of the trunk. The trunk is rotated whilst
being fed past the disc, to ensure that bark is removed from its complete circumference.All
protruding branch stumps are shearedoff 'flush' whilst passingthrough the machine.
Experiencehas shown that discs are failing regularlyin two ways:(i)

The tungsten carbide tipped teeth are 'twisting' and being detached from their
mounts.
(ii) Radiallyorientated cracksdevelopon the disc.
You are required to;
(a) state where the radial cracksare likely to originate;

[3]

(b) suggestreasons for the above failures;

[31

(c) provide sketches and explanations of any design modifications to the disc, and
method of feeding the tree trunks if appropriate, which may alleviatethe
problemsdescribed;
[ill
(d) describe testing methods that are available to indicate whether your proposed
design modifications have been benefical. Recommend one method you think is
appropriatefor this situation.
[131
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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 seat occupants are correctly "belted in". If this condition is not met then a waming
light must come on on the dash-board. j
I

Your solution must operate automatically upon the first stage turn of the ignition
key but must also provide an over-ride facilitv in the event of an emergency or medical
exemption.
As part of a manufacturing process a blind hole 100 mm deep and 12 mm in diameter
2
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.
Painters face many difficulties of access when repainting upstairs window frames.
Design a modular platform, 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.
3

A small village in the Third World has no piped water supply. The nearest water source
4
is a fast flowing stream about I kilometres away, the other side of a 50 metre high granite
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.
A large covered shopping complex has been constructed of steel columns and girders
5
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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ADMISSION TO HIGHER EDUCATION IN THE UNITED STATES:
THE ROLE OF THE EDUCATIONALTESTING 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 examinationsgiven to test the educationallevel
achievedby candidatesfor the Chinese civil service were in common use centuries before there was a United States and have served as models for many
nations of the world.
Throughouttheir history, Americans have viewed education as the key to
social progress and individualadvancement. At the same time, Americans have
always balanced their reverence for learningwith 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
spontaneousway, free of any systematiccentral planning or close governmental
control.
This irregularpattern was shaped at first by the needs of a new nation,
the influenceof European culture,and a rapidly changing social and economic
order. In the last century,as Americans pushed westward to settle new land,
they establishedcollegesbased on needs that were different from those of their
forebears. In 1862, during the administrationof PresidentAbraham Lincoln,
Congresspassed legislationthat allocated more than a million acres for the
establishmentof tax-supportedcolleges specializingin courses in agriculture
and related fields. Later in the century, in cities such as New York, Chicago,
and Boston, large, privately supported universitiesbecame centers of scholarship and researchalong the model of the great European universities.
Meanwhile,beginning in the first half of the nineteenth century,the public attitude about education on all levels was slowly changing from one that
considerededucationbeyond the most elementaryskills importantonly for a
limited few to an attitude that considerededucation essential for all the citizens of a growing nation. Eventually,a system of public elementaryand secondary schools,paid for and controllednot by the federal governmentbut by each
state locality,became a reality. Today, about 75 percent of the young people
in the United States completea secondary-schooleducation.
An importantdevelopment,which began early in this century and took shape
after the Second World War, was the movement to extend tax-supportedpublic education to include the first two years of college. This new idea, which evolved
into the junior, or community,college, has turned out to be enormouslypopular.
Community collegesnow account for about half the total number of first-time
studentsenrolled in post-secondaryeducation in the United States. However,
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the great majority of these studentsdo not completethe requirementsfor the
baccalaureatedegree. Today, about one in five persons in their twenties graduates from college, although twice that number have been involved for a period
in some form of post-secondaryeducation.
The Creation of the College Entrance ExaminationBoard
and the Educational Testing Service
As a result of the extensive and heterogeneousgrowth of public education
in a rapidly changingnation, requirementsfor admission to American colleges
and universitiesin the nineteenth century had become exceedinglycomplex and
disparate. Unlike institutionsof higher education in Europe, which were willing
to recognize standard examinationsor documentsof graduationfrom secondary
schools, colleges and universitiesin the United States each had unique entrance
requirements. For example, in 1895 Princeton University requiredno science
preparation,but ColumbiaUniversity specifiedpreparation in physics and
chemistry,and Yale Universityrequired botany. Moreover, each university
administeredand graded its own entrance examinationsin differentways.
By 1899 this situation had become so troublesometo the colleges and universities as well as to the secondary schools that representativesfrom both
levels of education formed a membershiporganization. The new organization,
called the College Entrance ExaminationBoard, was responsiblefor developing
and maintaininguniform admissionsexaminationsthat tested curricula common to
all the member colleges and uniform methods of administeringthose examinations.
However, each member institutionwas free to use the results of the examinations
and to admit applicantsaccording to its own standards.
The initial examinationdeveloped and administeredby the College Board
were AchievementTests composedof essay questions that tested knowledge of specific academic subjects such as chemistry or geometry. Later in the century,
however, there began to be a growing reaction among educatorsagainst the rigid
curricula then prevalent in the secondary schools. By the nineteen thirties,
perhaps heightenedby the social upheaval of the Great Depression,this reaction
became a full-scalemovement. Educators began stressingthe importanceof general, non-specificintellectualabilities,such as problem solving and critical
thinking, that would not only be useful in doing college-levelwork but would
also better equip studentsto succeed as adults.
It was against this backgroundthat the College Board introducedthe Scholastic Aptitude Test (SAT) in 1926. Unlike the AchievementTests, the SAT was
designed to measure how well studentsunderstandwhat they read, their ability
to reason with verbal and mathematicalconcepts, their vocabulary,and other
abilities that are consideredimportant in college-levelwork. 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 examinationwas not an essay
test but a multiple-choicetest, 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 subjectivejudgment by a reader of a subjectiveresponseby the
student. Moreover, scores on these tests were found to be more statistically
reliable and, for the growing number of studentsfrom diverse backgroundswho
took the tests, as valid as the essay tests. That is.,scores on these multiplechoice tests predicted the future academic success of studentsas well as or
better than the essay tests.
The College Board subsequentlydiscoveredthat multiple-choicetests could
be scored by machine, resulting in a far more efficientprocessing system.
54

About fifteen years later, after its success with the SAT, the College Board
changed the format of its AchievementTests from essay to multiple choice,
Shortly after the Second World War, the widespreaduse of academic tests
in higher educationhad created such a problem of overlappingand duplication
that in 1947 three of the major public service organizationsin the United States
--the College Board, the American Council on Education, and the CarnegieFoundation for the Advancement of Teaching-- establishedthe EducationalTesting Service (ETS) to assume responsibilityfor the testing programs of these three
founders. The objectivewas to create an organizationthat had the measurement
and researchcapabilitiesto set a standard for educationaltesting in the United
States and, at the same time, the ldgisticaland administrativecapabilitiesto
provide testing programs nationwideto serve the educationalneeds of the society,
particularlyin the area of highei education. The foundingand growth of ETS
was coincidentwith 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 establishmentof the College Board and
almost four decades after the founding of ETS, higher education in the United
States has become more complex and diverse. Of the approximatelyfour million
studentswho enter secondary education each year in the United States, about
three million, or 75 percent, graduate, and of this group, slightlymore than
50 percent go on to a two- or four-year college. Almost all college applicants
are admitted somewhere,although not necessarilyto the institutionof their
choice. Of all those admitted to college, about half eventuallyreceive the
baccalaureate. About 25 percent of those with a baccalaureatedegree eventually enroll in graduate school.
A Wide Diversity of Programs and Institutions
About three thousandpost-secondaryinstitutionsin the United States serve
a total population of about 237 million, of whom about 12 million are enrolled
in post-secondaryeducation each year. They reflect the values, diversity,and
demands of the society itself. They include large public universitieswith
many undergraduateprograms; professionalschools of medicine, business and
law; graduateschools for scholarshipand research in the arts and sciences;
small liberal arts colleges;and graduate schools that specializein curricula
to train prospectiveteachers, scientists,engineers,accountants,and many
other professions.
Nearly one thousand two-year collegesoffer an enormous variety of curricula, 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 facilitieshas tended to
limit the demand for these less traditionalapproaches.
No one definitivesystem of admissionsguaranteesentrance 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 curriculumrequirements,
grade requirements,and test standards serves to create a distributionsystem
in which a college applicant is encouragedto 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 instatices,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 requiredmostly by large, publicly supporteduniversities,
primarily those in the central southiernregions of the United States.
Admissionspolicies and standardsrange from open admissions (admitting
all who apply) to highly selectiveadmissions (admittingapproximatelyone out
of every ten to fifteen applicants). Admissionspolicies are set in a variety
of ways:
0

Community (two-year)collegesusually follow a policy of open-door
admissions

C)

At the other extreme, a number of well-knownprivate universities
and a few publicly supportedones adopt an institutionalpolicy that
restrictsadmission to the best prepared studentsin the nation and
results in a highly selective admissionspolicy.

°

A few states, such as California,set specificadmissionspolicies
and then designate their community colleges, state colleges,and
state universitiesto serve different levels of students ( in terms
of academicpreparation)according to those policies. In California,
the state universitysystem is very selective,but the community
collegesadmit all applicants.

The admissionsstaff of a college or university is usually composed of a
director or dean and a staff who review applicationsfor admission,frequently
interview applicants,and visit secondary school students in their schools to
encourage then to apply and to inform them of applicationprocedures. There
is usually one committeemade up of faculty and administratorswho develop
admissionspolicies and review their implementation. Often, especiallyat the
highly selective colleges,members oi the faculty help to decide on applications
i
for admission.
The choice of a college is initially the student's. Whatever the admissions
policy of a particularinstitution,the student selects the college more often
than the college selects the student. Because of this self-selectionfactor, it
sometimes appears that the great majority of students go to the institutionsof
the first choice. Actually, the student's advance knowledge of what standards
are required for admission to various institutionshas a great deal of influence
where they are eventuallyadmitted. The
on where they apply and, the&refore,
are the collegesthemselves,organizations
sources of this advance knowliedge
such as the College Board and ETS, secondary school counselors,and, of course,
informationand hearsay from friends, schoolmates,and family members.
In summary, the admissionsprocess in the United States is more a system
of distributionthan a system of selection. There are enough places in postsecondary institutionsfor every applicant. Where or whether the student goes
depends on individualinterests and preference,previous education,academic
ability as reflectedin course grades and test scores, family background,and
ability to pay. In the United States, the ability to pay is not inconsequential.
Althoughpublic and private sources of financial support are available,and
although tuition at many publicly supported institutionsis relativelylow, the
annual tuition and fees at the most selectiveprivate universitiesamount to
more than half the annual income of a middle-classAmerican family. This is
why higher education in the United States has such an extensive system of governmental, private, and institutionalstudent financial aid that includes scholarships, grants-in-aid,work-studyprograms, and subsidizedloans. In addition
to governmentfunds which directly support public collegesand 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 universities receive such assistance.
The AdmissionsProcess
The admissionsprocess begins with the student who, often with the advice
of parents, teachers, school counselorsand/or friends,decides which colleges
to apply to. Many studentsapply 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 home. They send their applicationsdirectly to each college and university.
The formal admissionsprocess begins during the student's final year of
secondary school, usually in the autumn, a year before starting college. The
student requestsan application form from each institutionhe or she is interested in attending and determines from the institutionwhat its requirements
are for admission (includingtaking admissionstests such as those given by the
College Board or other testing agencies). Usually the applicant will be required
to submit the applicationto the college by January or February. The student
will have arranged to take the requiredtests before that time so that, along
with the completedapplication,the college will simultaneouslyreceive the
test scores from ETS and a record of the student'sgrades, teachers' appraisals, and other informationfrom the school. The admissionsoffice studies all
the informationand arrives at a decision in the early spring. However, students
and their familieswho are most committedto a college education often begin
planning for college applicationyears before the final year of secondaryschool.
Of all the informationthe col4eges receive about their applicants,the
students' courses and grades in secondary school are given the greatest attention, particularly if the schools involvedare known to the colleges. This is
because grades have been proven to be a very good predictor of a student's
academicperformance in college. Clearly, a student'sprevious education has a
direct relationshipto his future education.
Scores on admissionstests 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 predictive of a student's future academic success as the student'sprevious academic
record. The combinationof previous grades and test scores is more predictive
than either one alone.
In addition to grades and test scores, admissionsofficers consider reports
of the student'snon-academicactivities,both in and out of school, evidence of
motivationto succeed in college, and recommendationsof teachers and counselors.
For most students,however, none of these is as importantas grades and test
scores.
How the College Board and ETS Serve the System
Since the foundingof the College Board in 1899, the number of its member
institutionshas grown from twelve schools and collegesto more than 2,500 public and independentcolleges,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 educationalcommunity can facilitate the transition from secondaryto higher education.
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Today, through the 1,175 colleges and universitiesthat are Board members
differ widely in their entrance requirements,nearly all of them require their
applicantsto take the SAT. Two hundred collegesand universitiesthat are
generallymore selective than the rest also require achievementtests. In addition to these admissionstests, which are taken by more than 1.5 million students
throughoutthe world each year, the College Board offers a number of other testing programs and services, all designed to make the transition from secondary
school to college somewhat easier. The Preliminary ScholasticAptitude Test,
for example, is a guidance instrumentdesigned to give students in the eleventh
grade an indicationof how they will perform the College Board entranceexaminations that they will take in the twelfth grade. Scores on this are used in
counselingstudentsabout post-secondaryeducation,to help them decide whether
they wi:Llgo to college and to which institutionthey will apply. The Advanced
PlacementExaminationsare taken by studentswho are in advanced courses in
secondary school to earn credits toward graduationor advancedplacement, or
both, in the colleges or universitiesthey enter. In contrast to those programs,
which serve studentswho move in traditionalways from school to college,the
College Board offers the College-LevelExaminationProgram for adults who have
not completedtheir college education, for students transferringfrom one college
to another, or for people who never went to college at all. Scores on these
examinationsare used to earn credit at a universityor advancementin one's
career.
An essential function of the College Board for many years has been to serve
as a forum for discussionand debate on matters of college admissions. The annual meeting of the board's member institutions,the several regional conferences
held during the year, the colloquiumsand workshops,and the Board's publications
all serve as a means of communicationamong representativesof secondaryschools
and institutionsof higher education.
Unlike the College Board, which provides direction and coordinationfor
its member institutions,EducationalTesting Service provides technical services
in the fields of measurementand research for all levels of education. These
include administeringthe testing programs of its foundersas well as those of
many other organizations,developingtests, serving as a source of information
and instructionfor schools, colleges, and individualson testing and selection,
use, and interpretationof test scores, and conductingresearch in the fields
of education and measurement.
Both the College Board and ETS give substantialattention to improvingthe
understandingand use of tests and test scores. Standardizedtests are instruments derived from an extensive body of technical knowledge. Not all of these
who use tests have the opportunityto acquire that technicalknowledge. Nevertheless, the limitationsof tests, as well as the helpful informationthey can
provide, need to be well understoodby 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 governmentofficials and universitypresidents to admissionsdirectors,school counselors,teachers, students,parents
and the general public. The College Board and ETS and the other organizations
for which ETS develops and administerstests, attempt to increaseunderstanding
of tests and improve the use and interpretationof test scores through a variety of channels, includingextensivepublications,workshops, and conferences.
Each person who takes a test or receives a test score is given material that
explainsthe purpose of the test, the specific content,how the test is administered and scored, how to interpretthe scores, and the limitationsof 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 administeredby 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 administerstests for admission to secondary
and graduate school as well as the National Teacher Examinations,which are
widely used for the certificationand licensing of teachers. ETS also develops
and administerslicensing and certificationtests for more than fifty occupations and professions.
Like many private colleges and universitiesin the United States, ETS is a
nonprofit organizationthat belongs to no one person or group of persons. It
is charteredunder laws that were especially created to foster non-governmental
actions for the public good. In the United States, many hospitals and colleges
are nonprofit organizations,as are the Carnegie,Ford, Luce, and other
foundations.
Although it administersprograms for the federal government,ETS is entirely
independentof its control. It is governed by many people in many ways. Its
policies are directed by a board of seventeentrusteeswho representmany areas
of education as well as other fields. The policies of the trustees are carried
out by eighteen officerswho 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 EducationalTesting Service employs a staff of 2,200 includingabout
650 professionals,most of whom have advanced degrees in measurement,education,
computer science, or management. Its services are accessibleto schools, colleges, and other educationalinstitutionsthrough eight Field Service Offices
throughoutthe continentalUnited States and Puerto Rico as well as through its
headquarters,in Princeton,New Jersey.
About 90 percent of the income of the organizationis 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 developmentand conduct of
testing programs and $18 million (or about 13 percent) for research and
development.
DevelopingTests
The ETS test developmentstaff includes nearly one hundred highly trained
specialistsin academic disciplinesas well as psychometrics. These experts,
most of whom are former teachers, work with committeesof 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
committeesrepresent a variety of institutions,regions, and points of view as
well as the breadth and depth of scholarshiprequired. 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 developersask 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?

o

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-matterconsiderations.
Typically,the test committeethat draws up specificationfor a test also
assumes the responsibilityfor writing the test items. For standardizedtests
--those that are administeredunder the same, standard conditionsat all locations where students go to take the tests-- ETS most frequentlyuses the multiplechoice question format. Although this type of question, or item, can be processed more efficientlythan most kinds, it is also far more difficult to
constructthan it might appear. The author of the multiple-choiceitem must
word the question and the answer choices in such a way that those who know what
is being asked can answer correctlyand those who are less knowing will, in
effect, be misled by their own igiiorance
to choose an incorrect response. In
this way, studentswho have not learned the subject or have misconceptionsabout
it will be differentiatedfrom those who are knowledgeableabout the subject.
In a multiple-choicequestion the closer the incorrect choices are to the correct answer, the more difficultthe question becomes.
Throughout the question-writingprocess, an ETS test development specialist
assists the committee by offering advice on the constructionof the questions
and by reviewing the questions as a technical editor. As a final step, the committee selects from among all the questions it has written those it considers
to be of sufficientlyhigh quality,toinclude in its test.
The questions are then tried out experimentallyin what is call a "pretest"
administeredto a sample of students similar to those for whom the test is being
devised so that developerscan det6rmine (1) the difficultylevel of each question;
(2) whether individualquestions are ambiguous or misleading; (3) whether questions should be revised or discarded; (4) whether incorrect alternativeanswers
should be replacedor revised.
The mathematicsitem shown below illustrateshow this process works. This
question is similar to those included in tests of mathematicalaptitude for
typical secondaryschool students. An important objective here is to measure
reasoningability that the student can apply to new learning situationsthroughout college. Therefore,there is a need to avoid using familiarand specific
textbookmaterial while at the same time keeping the content level of the question within the context of those subjects the student has already mastered --in
this case, geometryand 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 memorizedprocedures. The student is
given about twenty-fivesuch problems to solve in thirty minutes.
This question involvesprocedures that the student is unlikely to have
encountered in school textbooks;the content knowledge is certainlynot beyond
what is taught in earlier grades. The solutionproceeds as follows:
The lengths of the three sides of the squares are 10, 4, and 9, reading
from left to right. Therefore,initiallyPQ 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 MathematicsItem

100

81

In the figure above. three squares with areas of 100. 16, and
81 lie side by side as shown. By how much must the area of
the middle squaro be ieduced in order that the total length
PQ of the resulting three squares be 2t?
(A) \'

(B) 2

(C) 4

(D) 8

(E) 12

Table 3.1. provides a statisticalanalysis of a random sample of three
hundred students from the total populationwho tried this question. The analysis
is typical of the proceduresETS follows with all test questions.
Table 3.1. StatisticalAnalysis of Test Takers

Responses

Students Classifiedby Total Test Score
Next
Next
Lowest Lowest Mliddle Highest Highest
Fifth
Fifth
Fifth
Fifth
Fifth
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

-

*E

5

15

25

40

51

60

60

60

60

60

omit

Total

Percentageof total group of 300 studentsanswering correctly
Correlationbetween success on this question and total score
*Correct answer
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45%
66%

Of the fifty
secondary-schoolstudents in this sample who omitted this
question, fifty-fourwere in the lowest three fifths of ability as measured by
their total performance on the test. The fifty who chose answer choice (b)
were studentswho started toward a correct solutionbut who stopped with the
length of the new side of the middle square. The eighteen selecting choice
tc) 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 selectedby the
least able groups.
The questionwas of moderate difficultyfor the students taking the test.
(In this regard, it is importantto keep in mind that in order to optimize the
differentiationamong studentstaking the test, the typical average difficulty
of the questions in such tests is between 50 and 60 percent correct.) Moreover,
the question itself differentiatedbetween able and less able students. The
correlationbetween success on this question and total test performance was
0.66, which is relativelyhigh. Typically,the correlationbetween individual
questionsand total test score is about 35, although the correlationdepends
very much on the homogeneityof the content among the questions and needs to be
interpretedin that light. Nevertheless,the correlationis importantbecause
on it rests the reliabilityof the total test score.
Before and after each pretest, the assembled questions are given a sensitivity review to ensure that they reflect the many cultures of American society
and that referencesto minorities and women are positive and appropriate. Moreover, each test is reviewed to ensure that any work, phase, or descriptionthat
could be regardedas biased, sexist, or racist is removed.
In the final phase of test development,test specialistsanalyze the data
from the pretest results and once more choose from among the questions those
that are most appropriatefor the subject matter and for testing specific skills.
These questions are then assembled into a test followingstatisticalspecifications that will ensure that appropriateoverall difficultylevel and power of
the test to differentiatebetween able and less able students.
After the test is assembled,it is reviewedby other specialists,committee
members, and sometimesby outside experts. No test can go to press until the
person responsiblefor it certifies that at least three different people have
independentlyagreed to the correct answers to every question.
After the test has been administered,but before final scoring takes place,
a preliminary statisticalanalysis 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,correctiveaction 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 statisticalprocess, put on the same common-scorescale as previous
scores on that test. This means that a score on the edition of the SAT taken
in one administrationof 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 AdministersTests
In 1983-84 ETS was involved in the administrationof tests to about eight
million test takers in more than one hundred testing programs throughoutthe
United States and more than one hundred fifty other countriesand regions.
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Such large-scaleoperationsare possible only because procedureshave been developed and refined over the years, and staff members have been trained in their
use. Establishingcenters where students can take its tests and staffing those
centers is a major task, particularlyfor the larger testing programs such as
those for the College Board. Each year, more than ten thousand such centers
are establishedin the United States and other countriesinvolving about thirtyfive thousand administrations. To accomplishthis means coordinatingtests administrationactivitieswith more than fifty-fivethousand supervisors,associate supervisors,and proctors who are responsiblefor administeringthe tests
at those centers. As many of you know, through the China InternationalExaminations CoordinationBureau of the Ministry of Education, seven test centers have
been establishedin the People's Republic of China for the administrationof ETS
tests such as the Test of English as a Foreign Language (TOEFL),the Graduate
Record Examinations (GREO), and the GraduateManagementAdmission 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 containinginformationabout the tests, the
times, dates, and places where they will be given, and a form the students fill
out to registerfor the tests. Those students who register receive free booklets
to help them prepare for the tests.
Once their registrationforms and fees reach ETS, test administrationstaff
assign the studentsto the test centers the students have chosen or to one nearby if those preferred are not available.
In 1982-83 more than 1.5 million SAT tests (in addition to the other tests
given by ETS) were taken at approximately3,800 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 studentsand to the collegesand universitiesthey designatedon
their registrationforms. The task of translatingthe response marks on the
answer sheets into interpretablescore reports is done by electronicscoring
machines and computers. To ensure accuracy in this scoring and reporting operation, 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.
ElectronicSupport Services
The period of 1950 to 1970 was one of extraordinaryincreases in the numbers of people tested by the College Board. It was fortunate that those two
decades were also the years in which electronictechnology came into its own.
Without high-speed data processing,the expansionof services to these much
larger student populationswould have been inconceivable.
To meet its data processingneeds, ETS maintains an entire division of more
than three hundred staff members and several computers--twolarge mainframe computers (an IBM 3083 BX and a National Advanced System 8053) and several smaller
ones--whichare housed in 17,000 square feet and are in operation twenty-four
hours a day. The electronicmachines that score the sheets on which students
mark their answers to tests are special-purposecomputers. 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

2. Write and review
test questions

3. Select test questions
on the basis of
specifications

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

A Commitmentto Research
As the nation's largest independent,nonprofit testing organization,ETS
has, from its beginning,been conductingresearchnot only in testing and other
forms of assessmentbut also in the ways they might be used to improve the
teaching-and-learning
process.
Today, ETS conductsthe most extensive and diversifiedprogram of basic
and applied measurement research in the world. Research scientistsat ETS are
studyinghow 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
discoveringmore about how children learn; in finding new and better ways of
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testing; and in conductingstudies to determinewhether its test are appropriate
measures for both sexes, and for the different races, ethnic groups, and handicapped studentswho take them.
i AnLimportantpart of this research effort has to do with the transition
ofl students from secondary to higher education. For example, one recent study,
conducted jointly with the College Board, investigatedhow factors other than
students' secondary school records and test scores affect success in college.
Research scientistsidentifiedthe characteristicsthat are regularlyassociated with studentswho are successfulin college and proposed ways in which
admissionsofficers can judge such characteristicsmore effectively.
I Although ETS is well known for its research on psychometrictheory and
sthtistics,much of its research is also of direct service to educationalinstitutions. For example,ETS administersfor the College Board a free Validity
Study Service for colleges that wish to evaluate how well their admissionsdata
(test scores and secondary school record) help them predict the academic performance of their students. Such informationhas 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 success. 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
admissionssituations.
Two services introducedby 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, extracurricular activities,plans for future education,and other information. Summary
reports to colleges and schools combine the informationon students' test scores
with the personal informationabout their backgroundstaken from SDQ. Thus, for
example, colleges can find out how many of their enrolled studentswho scored
at a certain level on the SAT come from certain regions of the United States or
hope to go to graduate school, or would like to specializein the study of
science or languagesor mathematicsduring their college career.
On a national level, the SDQ data provide valuable informationabout trends
among the college-goingpopulation, changes in patterns of collegepreparation,
of career interests,Ind any other aspects of the student populationthat is
important for policy making purposes.

Conclusion
Between two and three million studentsapply for admission to three thousand
American colleges and universitieseach year. This creates a difficultproblem
for those who must make decisions about who will and will not be admitted.
This difficultyis compoundedby the diversity of American secondary schools
and the quality of their educationalprograms. It is difficult for admissions
officers to predict, for example,,howa student will perform who has an excellent
record but is from an unknown school. Admissions officersoften find it equally
difficult to make decisions about a student with a mediocre record from a known
school with exceptionallyhigh standards.
It is in this context that admissionstests such as those developedfor
the College Board by ETS have played a major role. Unlike the academic standards, and methods,of grading, scores from these tests, which are given under
standard conditionsthroughoutthe nation each year, represent a common measure
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of ability that can be used to compare applicantsfrom schools everywhere. A
student'sschool 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
cven more powerful and accuratemeans of prediction.
Because test scores are a useful and fair method of discovering,comparing,
and selecting students from a large population of applicants,their use has become widespread throughoutthe United States. As stated earlier, literally
everyonewho plans on higher education in the nation today takes some kind of
test. This has imposed a burden of responsibilityon the EducationalTesting
$ervice and the other organizationsthat develop and administereducational
tests. We are obligatednot only to produce tests that are accurate, fair, and
appropriatefor their purposes, but also to be certain that the results of our
tests are properly interpretedand applied by the institutionsthat use them.
Despite the progress that has been made in improving and facilitatingthe
selection of students for higher education in America, difficultiesremain. As
one former admissionsofficer wrote, "Sorting and guiding individualsin society
to maximize their potential and to fulfill society's needs is...much of the
business of the educationalworld." Measurements such as rank in class, highschool grade averages, and test scores can help, but they cannot do the entire
job. Ultimately the decisionsmust be made and the responsibilityfor them must
be borne by conscientioushuman beings.
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4
PUBLIC EXAMINATIONSIN AUSTRALIA

John Philip Keeves

An Overview of AustralianSecondary-SchoolExaminationsSystems

Most Australianstates are currentlymaking significantchanges in their
conduct of public examinationsat the terminal secondary-schoollevel. However,
the scene across Australia is relativelycomplex because each state system is
approachingits problems from a different perspectiveand with different traditions. In order to understandthe problems and the widespreaddebate, it is
necessary to recognizethat in Australia education is primarily the responsibility of the seven state governments,includingthe Northern Territory,which
has recently assumed the standingof a state in this respect.
Each state governmenthas establishedan educationdepartmentthat provides,
without fees, primary and secondary schoolingwithin that state. The federal
or commonwealthgovernmenthas direct responsibilityfor schooling only within
the Australian Capital Territory. Consequently,the provision of secondary
schooling and the conduct of public examinationsis undertakenwithin eight
separate systems of education,whose structure and functioningdiffer in significantways. While the arrangementsmade for schoolingat the secondary level
and the conduct of public examinationsare clearly similar between the states,
interestingand important differencesexist, particularlyin certificationat
the final year of schooling and in selection for entry into institutionsof
higher education.
Within each state a further distinctioncan be made between government
schools,which are financed and staffed by the state education departments,and
the non-governmentschools,which receive a limited amount of aid from the state
and federal governments. The non-governmentschools, in the main, have been
establishedby religious organizations. In particular, the Catholic church has
an extensive system of secondary schools, the majority of which are operated by
religious orders. The Protestantchurches also operate secondary schools,many
of which tend to be prestigiousand expensive. Governmentschools cater to
approximately75 percent of all secondary students. Of the remainder about
two-thirdsare in Catholic schools. These non-governmentsecondary schools
tend to be single-sex,academicallyoriented institutions,which in general
charge substantialfees and cater to childrenfrom upper- and middle-income
families. The governmentschools are free, secular, and in the main comprehensive, coeducationalschools that provide a general education for studentsup
to the age of sixteen. Victoria, however, also has a system of technical schools
which provide a secondaryeducation with a vocational and more practical
emphasis.
One of the consequencesof the provision for education in both government
and non-governmentschools is that the public examinationsare conductednot by
the state educationdepartmentsbut by independentstatutory authoritiesor
boards in all but three state systems. All types of secondary schools are
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representedon these boards as well as institutionsof higher education,
particularlyuniversities. The universitiesformerly conductedmatriculation
vxaminationsfor the selection of their students. However, as the credentialing
function of the examinationat the final year of schooling has become of greater
importance,the universitieswith some reluctancehave passed over all responsibility for the conduct of public examinationsto the more broadly representative boards.
Education in Australia is compulsoryfor all childrenbetween the ages of
six and fifteen years, although different regulationsfor commencingand leaving
school apply in each state. The minimum leaving age is fifteen years in all
states except Tasmania,where it is officiallysixteen years. Three states and
the Northern Territoryprovide for seven years of primary schooling and five
years of secondary schooling. The remaining states and the Australian Capital
Territoryprovide for six years of primary and six years of secondary schooling.
All studentsprogress automaticallyfrom primary to secondary schooling. No
selectionprocedures exist at this point, and the public examinationsthat used
to exist at this level were abolished about forty to fifty years ago. Thus,
secondary schooling is virtually universal up to the age of fifteenyears.
However, an increasingproportion of the age group is continuingwith secondary
education beyond this minimum leaving age. The size of the age cohort in
Australia is approximately250,000 students, and of these in 1983 94 percent
were enrolled in year 10, 64 percent in year 11, and 41 percent in year 12.
l

ChangingRetention Rates
Retention rates at year 11 and year 12 in secondary schools vary between
states and territoriesaccording to the demographic compositionof the population, the organizationof the school 'systems,and traditionsdeveloped over
time. While the degree of urbanizationand the employmentopportunitiesfor
youth also influence retentionrates, it has become increasinglyapparent during
recent years that the nature of the courses offered by schools during years 11
and 12 and the certificationand examinationprocedureshave significanteffects.
Nevertheless,it is clear that students in the final years of secondary schooling are drawn disproportionatelyfrom familiesof professionaland managerial
occupations. As a corollary,students from lower socioeconomicbackgroundsare
not representedin school programs at years 11 and 12 in the proportionsin
which they are present in the community. Furthermore,in 1983 approximately
93 percent of students in the non-Catholic,non-governmentschools completed
twelve years of schooling,compared with 51 percent in the Catholic secondary
schools, and 34 percent in the governmentschools. These figures reflect the
differencesin the status backgrounds and in the levels of aspirationof 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
rates for girls and a fall in the retention rates for boys. The proportionof
girls surviving to year 12 now exceeds by approximately5 percent the proportion
of boys. These increases in retention rates resulted from measures taken during
recent years. Financial assistancehas been extended to poor students, including
aboriginal students,to assist them to complete secondary schooling. In addition, changes have been made to enable schooling to become more relevant to the
needs of disadvantagedstudents, and attempts have been made to integrate
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the schools more closely with their communities. In 1984 the Commonwealth
Schools Commissionintroduceda participationand equity program in order to
increase further retention rates,,particularlyamong disadvantagedyouth
(Australia,CommonwealthSchools Commission,1984).
Awarding School-LeavingCertificates
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 successfulin this examination (which
measured achievementin school subjects having fixed courses of instruction)
were issued a certificatethat had statewide currency for the purpose of gaining
entry to employment,apprenticeships,and other training. Studentswho gained
the first certificateand continuedat school until year 12 took a matriculation
examination. This examinationwas conductedor stronglyinfluencedby the state
universitiesand provided the basis for selection for entry into tertiary institutions. Thus, each examination served a specificpurpose: the year-10 examination was for certification,and the year-12 examinationlargely was for
selection into tertiary education.
Three factors have operated to substantiallychange this picture. One was
the increased range and diversity of tertiary institutions. New universities,
colleges of advanced education,and colleges of technicaland further education
were created in the educationalexpansion of the 1960s and early 1970s. Each
of these institutionshas differentpolicies for entry. The former matriculation
requirementsfor entry into the single universityin each state could no longer
justifiablybe imposed on all students seeking admissionto other post-secondary
institutionsand indeed to the newer universitiesestablishedwithin five of
the six states. A second factor was the increasedproportion of the student
populationstaying on to complete the final year of secondary schooling,many
of whom were not interestedin, nor suited to, continuingwith university studies.
These studentsrequired some form of certificationto indicate their level of
educationalachievementfor the purposes of gaining employment,but they did
not need the informationfor selection into higher education. A third factor
was the growing reaction by teachers against the dominance of university-entry
requirementson the curricula of the secondaty schools. Teachers claimed that
their options to teach what they thought appropriateand the options of their
studentsto study what they consideredrelevantwere being unnecessarilyrestricted. Many studentswere being forced into the study of subjects for which
they were not suited because of the requirementsassociatedwith selection for
a universityeducation and for entry into the most prestigiouscourses.
The first real change in the certificationproceduresand in the public
examinationsystems of the Australian states was the internalizationof examinations at the year-10 level. Each state has replaced certificationbased on
an external statewide examinationat this level with an assessmentprogram
undertakenwithin the school, generally without formal certification. This has
left schools free to develop their own curriculaat the lower secondary level
and up to the end of year 10, since all external examinationsother than those
in the final year of schoolinghave been abolished. However, as a consequence,
the examinationand certificationssystems at the year-12 level must serve the
dual functionof selecting for entry into higher education and certifyingfor
the successfulcompletionof a full period of twelve years of schooling.
Each of the eight examinationsystems in the states and territoriesproceeded in a different way to meet the changing demands placed on them. Two
major sets of problems arose. The first is associatedwith providing
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opportunitiesfor 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 examiningboards. The
second set of problems is associatedwith permitting teachers to provide assessments of student performance,either as the total indicator or as a partial
indicator of achievement. In either case, if equivalenceis to be established
between assessmentsderived from different sources, then some form of moderation
between the different assessmentsis required. A further problem relating to
the use of teacher assessmentsis whether it is possible to shift from the use
of assessmentswhich are normative in nature (comparingstudents and groups of
students) to assessmentswhich 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 diminutionof the influence and importanceof the
older state universitiesin the determinationof the curricula and the conduct
of the matriculationexaminationsat the terminal secondary-schoollevel.
Secondly,partly as a consequence,schools, teachers,and the students themselves in some instanceshave a greater say in the developmentof appropriate
courses. Thirdly, greater recognitionis given to the judgment of teachers in
assessing student performance. Finally, in some cases, deliberateefforts are
made to separate the certificationor credentialingfunction of the year-12
examinationsfrom their selection function,which involve providing information
to tertiary institutionsto assist with the selectionsfor entry into these
institutions. The developmentsin each state will be consideredin turn. They
show a wide range of possible responses to these complex problems.
The Australian Capital Territory. The system that has proceeded furthest
in introducingchange is in the Australian Capital Territory (ACT). In 1974
responsibilityfor schooling in the governmentschools within the ACT was
transferredfrom the New South Wales Education Department to the ACT Schools
Authority. A new and independentsystem of assessmentand accreditationbecame
necessary. The ACT Schools AccreditingAgency was establishedwithin the ACT
Schools Authority to service both governmentand non-governmentschools. The
main feature of the procedures set up by the agency is the requirementthat the
teachers in each school develop their own courses of instructionat the year-11
and year-12 levels, submittingsome, but not all courses, for accreditation.
Students can take three types of courses: (1) registeredcourses,which were
developed to meet the cultural and recreationalneeds of studentsand were not
submitted for accreditationbut merely registeredwith the agency; (2) accredited courses,which were examined by the agency for educationalsoundness for
study at years 11 and 12, and, where appropriate,accredited;and (3) T-classified courses,which were examined by representativesof the AustralianNational
Universityas to whether they provided appropriatepreparation for tertiary
study.
Informationon the performanceof students in these courses is provided
in two parts: a secondarycollege record and, for studentswishing to proceed
to higher education,supplementaryinformationfor tertiary entrance. Providing
the informationin two parts separatesthe certificationfunction from the
selection functionof the AustralianCapital TerritoryYear 12 Certificate. All
assessment is internalto the school. Attempts are made to establishprocedures
to ensure comparabilityof standardsboth between and within schools of the
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awarded in particularsubject areas. Considerableflexibilityis
assessrnents
provided for setting up requirementsfor students to select appropriateprograms
of courses, either for general education or for preparation for entry into higher
education. Furthermore an alternativeschool, the school without walls, was
establishedwith an integratedprogram that was accreditedso that assessments
of student performance could be made and reported. This flexibilityhas enabled
the retention rates within the ACT to rise markedly during recent years, and
students have expresseda greater degree of satisfactionwith the system than
was previouslyexperienced (Anderson,Saltet and Vervoorn, 1980). Nevertheless,
in spite of the variety and flexibilityin the courses offered, there is a marked
tendency for students to select courses and a program to study that prepare
them for entry into institutionsof higher education.
New South Wales. The system that remains closest to the traditionalmold
is that of New South Wales. The Board of Senior School Studies is dominated by
the New South Wales Departmentof Education,and the board's centrallydetermined syllabusesand examinationsattract a great majority of the students in
the year-li and year-12 levels. It is also possible for individualschools to
develop courses referredto as "other approved studies,"which 4re submitted to
the board for approval as alternativesto the traditionalsubje$tswhich the
board sponsors. Once approval for such subjects is obtained, a simple assessment of performance is recordedon the certificationwhich is issued by the
board.
In general, a student'sperformance in a subject is determinedpartly (50
percent) by achievementon a public examination and partly (50 percent) by an
estimatemade by the teachers of the expected level of performance of the student
on the examination. The estimatedmark is scaled by moderationprocedures across
schoo]Lsusing the level of'school performanceon the examination. Assessments
made during the two-yearprogram are not used directly in the assignmentof
marks.
The marks recorded on the certificateto indicate the level of performance
are rescaled to take into account differences in the quality of the
students
of
different subjects. To do this the marks awarded in all subjects
in
candidates
on the public examinationare added to the marks assigned as
student
to each
moderated school estimates of performance. This provides a measure of the student's total level of achievement. These measures are then assigned to each
student to obtain an indicatorof the level of achievementof the candidate
taking each subject. Thus, the performanceof the subject candidateis adjusted
to take account of differencesbetween candidatesof different subjects. This
process is repeated through several iterationsuntil stability in the adjustments
occurred. In this way rescaling is undertaken to yield a performancemeasure,
equivalentto that which would have been obtained if all studentstaking the
public examinationshad taken that particular subject.
Unfortunately,this complex procedure is not readily understoodby examiners, students,and teachers and is subject to much criticism (Keeves and Parkyn,
1980). Unfortunately,too, the procedure introducesa bias that favors highperformance studentswho take mathematicsand physical sciences subjects that
correlate highlv together and can be marked with a high degree of reliability.
At the same time this rescalingprocedure is disadvantageousto studentswho
perform at a low level in the same subjects. Since more males than females
sit f-orthese subjects,a substantialdegree of sex bias is introduced. This
is demonstratedby the very high proportion of male studentswho perform at
the highest levels in the examination.
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A proposal for 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 examinationswill be retained and
the moderation of teachers' assessmentsusing examinationperformance will continue. The rescalingof marks between subjects, however, will be abandoned.
In addition, Swan and McKinnon (1984) have proposed broadeningthe range of
subjects from which year-11 and year-12 studentsmight choose and providing a
greater role for schools'indevelopingthe subjects to be studied by their
students.
Victoria. In Victoria, responsibilityfor terminalsecondary-schoolexaminationsand certificationwas transferred in 1978 to the Victorian Institute
of Secondary Education (VISE), which is less dominated by the universitiesand
more representativeof the secondary schools themselves. VISE divides subjects
into two groups. For subjects in group 1, VISE prescribes syllabuseswhich
have included a core and optional components. The core is assessed by an external examination,which counts at least 50 percent and customarily70 percent
of the total mark; the optional componentsare assessedby the school and moderated between schools using performanceon the external examination. Allowance
is also made for differencesbetween candidatesfor each subject by using an
iterative rescalingprocedure similar to that employed in New South Wales.
However, performanceis reported on the Higher School Certificatein 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 assessedwithin schools. They are reported
either by six-point letter grades or on a two-point letter scale: S for satisfactorily completed;N for not satisfactorilycompleted. An alternativeSchool
Year 12 and Tertiary Entrance Certificate (STC) is accreditedby VISE as a
group 2, higher-schoolcertificatecourse. In this course, students negotiate
an appropriateprogram of work with their school. In 1983 twenty-eightschools
were providing this course alongside a traditionalhigher-schoolcertificate
program. For 1985 the number of schools offering this course was expected to
increase to seventy-six. In addition, a similar technicalyear-12 course, in
which details of the course are negotiatedbetween students and their teachers,
was introducedin the technical schools. In colleges of technical and further
education,courses which are referred to as tertiary orientation-programcourses
were developed and, in 1984, they attractedvery substantialnumbers, estimated
to be eight thousand students.
VISE has sought public reaction to plans for a very substantialrevision
to the higher school certificateexaminations. A ministerial review of postcompulsoryschooling (1984, 1985) has indicated its support for change and has
proposed the developmentof a single certificatewhich would be used across
educationalinstitutionsof 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-tertiarylevel and the radical nature of many of the proposals being
advanced pose particularproblems for the Victorian universitiesand colleges
of advanced education.
Queensland. As the result of an investigationinto the state's examination system in 1970, Queenslandabolished externalexaminationfor 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
In addition,
individual
schools can develop subsubject
advisory committees.
jects which are registered
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 against
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 criterion-reference
approach.
The success of this system,
rise in
which was introduced
in the early 1970s, is reflected
in a striking
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 Victoria
and New South Wales.
The problems encountered
in these
two systems also exist in South Australia.
A second system has been set up by the South Australian
Education Department 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
at which samples
visits
of moderators
to schools or through meetings of teachers
are
assessments
provided by teachers
work and the corresponding
of students'
examinedl.
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.
examinahad an external
Until 1975 Western Australia
Western Australia.
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
which acts alongside
a Tertiary
Admissions
Education has been established,
Examination
Committee.
Two categories
of subjects
are offered at years 11 and
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12. Certificationof secondary education subjects,which are general in nature,
are offered by the Board of Secondary Education,and Tertiary AdmissionsExamination subjects are offered jointly by the board and the Tertiary Admissions
Examination Committee. The board issues a certificaterecording results for
both types of subjects. For the board subjects,various approachesto moderation are used in order to achieve comparabilityof assessmentsbetween schools.
In some subjects comparabilityof assessmentsis obtained through visits of
moderators to the schools or through meetings of teachers that review students'
work and teachers' assessments. In other subjects,moderationtests are given
and school assessmentsare adjusted to match the score distributionson the
reference tests. For the Tettiary AdmissionsExamination subjectsan equal
weighting of examinationmarks and school assessments,moderated between schools
using examinationmarks, is used. On the Certificateof Secondary Education a
students'performance is reported in terms of decile ranks within subjects.
The Certificateof Secondary Education also records an index of academic
standing,which is calculatedby the Board of Secondary Education using group
performanceon the AustralianScholasticAptitude Test (ASAT) to moderate marks
in different subjects for differencesin the level of difficultyof the different
subjects which arise from the differencesin ability of the candidatures
attracted to the different subjects.
Following a review of these examinationand certificationprocedures
(McGaw, 1984), changes were adopted to take effect at the year-11 level in 1985.
A single new agency, the SecondaryEducation Authority,was established. A
revised Certificateof SecondaryEducation is the only certificateissued to
students. Two categoriesof subjects continue to operate: a smaller set
associatedwith entry into tertiary institutions,and a second set of all other
accreditedsubjects availableas alternativecourses of study. A student's
achievementin different subjects during the last four years of schooling is
recordedusing a five-pointletter scale, and achievementon year-12 subjects
which count for entry to tertiary institutionsis reportedon a hundred-point
scale. These marks are a combinationof an equal weighting of external examination marks and school assessmentsmoderated using the external examinationmarks.
Tasmania. The School Board of Tasmania awards a Higher School Certificate
to school leavers based on performanceon subjectstaken at two different levels.
Subjects at the lower level are assessed within the school. Moderationof
assessmentsbetween schools is undertakenby 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 assessmentsawarded by
a school. Subjects at the upper level are assessed by means of external examinations together with school assessmentswhich are moderated by the external
examinationsand which contributebetween 25 and 50 percent to the final mark.
Adopting criterion-referenced
assessmentand perhaps abandoningexternal examinations altogetherhave been discussed in Tasmania, and work was also undertaken
during 1984 to develop criterion-referenced
tests in language and mathematics.
These would be given to all studentsat the year-6 (or end of primary school)
level and at the year-10 (or end of compulsoryschooling)level, and certificates of performanceissued.
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Northern Territory. Since 1984 studentsat year-11 and year-12 levels on
completionof their schooling receive a Northern Territory Senior Secondary
Studies Certificate,which is issued by the schools and records informationon
all subjects taken by the students. Students are able to take the subjectsof
the Public ExaminationsBoard of South Australia and will be able to take those
of the new Senior Secondary AssessmentBoard of South Australia in the future.
Students completingany of these year-12 subjects are also issued the corresponding South Australian certificateas well as the NorthernTerritory certificate. It is also possible for studentsto take school-developedsubjects
which are suitable for study at year-11 and year-12 levels and which are accredited within the Northern Territory Education Department.
In the programs of nearly every one of these eight systems some attention
is being given to changes that will increase the flexibilitywith which courses
are developedwithin schools and accreditedby the systems involved. In addition, changes were introducedin the ways in which school assessmentsare made
and recorded, in a fair manner, on a certificatethat is issued to the student
on completionof schooling. An importantdevelopmentis the attempt made to
assessbreak away from normative assessmentsand to use criterion-referenced
degree
the
with
concerned
problems
some
to
rise
given
ments. However, this has
courses.
own
their
develop
to
schools
to
of flexibilityavailable
Selection for Entry to Tertiary Education
Two significantproblems associatedwith selection for higher education
accompany the mat'ed increases in opportunitiesfor study at universitiesand
colleges of education and in retention rates at the year-12 level. First, the
greatly increasednumber of applicantsfor places in university courses requires
the employmentof admissionprocedures that are not only as equitable as possible
but are also seen to be fair to those studentswho are not selected. Moreover,
by tradition this selection takes place within the space of a very few weeks.
The processes that are employed are relativelysimple, clearly defined, and
open to scrutiny. Therefore, relianceon the use of a total score obtained in
a matriculationexaminationis heavy. However, some institutionsof higher
education use a profile of information,especiallyfor borderline cases, which
include, for example,performance on the Australian ScholasticAptitude Test
(ASAT)..Of particular consequencein the selection process is the need for a
high degree of selectivityfor entry into the prestigiouscourses of medicine
and law within the universities. The competitionfor places in these courses
is great, and a level of accuracy is demanded in the selectionprocess that is
unwarrantedand probably impossibleto provide under the conditionswhich normally apply in the conduct of public examinations.
The second problem which has arisen has also been a consequenceof the
increase in retention rates over the past twenty years. When only a small proportion of the age group remained at school to the year-12 level, it was necessary 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 approximatelyequal
average abilities. Thus it was relativelyeasy to set a pass mark at 50 out of
100 and simple to add the marks obtainedon the examinationpapers in different
subjectsto 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
institutionsis how to compensatefor the differencesin the quality of the
candidatestaking the different subjectsor 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
selectionprocess, should be made clear on the certificateprovided to the student on the completionof schooling at the year-12 stage. It is necessary to
recognizethat making these adjustmentsis essentiallya requirementof the
selectionprocess and not of great consequencefor the certificationprocess,
although the given level of difficultyof a subject studied could be of interest
to those using the informationcontained on a certificate. In the sections
that follow, the manner in which each of the systems provides informationfor
selection into higher education,both to the tertiary institutionsand to the
student, is considered. As the Northern Territory does not have a full range
of tertiary institutions,the majority of tertiary students from this system
enter institutionsin South Australia on the basis of results in subjects sponsored by the Senior SecondaryAssessmentBoard of South Australia. Under these
circumstancesselection for entry into tertiary institutionsin the Northern
Territory is not being consideredhere.
Australian Capital Territory. The ACT Schools AccreditingAgency gives to
both the student and to the tertiary institutionwhat has been referred to as
supplementaryinformatiqnfor tertiary entrance. The informationprovided includes a course score, on a scale with a mean of 65 and a standarddeviation of
15 as awarded by the school that the student attended, as well as an adjusted
course score to allow for differences in candidatesbetween courses and schools
for each T-classifiedcourse taken by a student. The adjusted scores are added
to obtain an aggregate tertiary entrance score for each student by taking the
student'sthree best scores on major courses together with 0.6 of a fourth or
minor-coursescore. In addition, percentile rankingswithin the groups of
students for whom a tertiary entrance score was calculated,and also within the
age cohort in the AustralianCapital Territory,are provided.
The rescalingof course scores to obtain equivalencebetween subjects and
between schools is undertakenusing 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
sciencesand the social sciences. Because this test includes items associated
with learning in the areas of mathematicsand the sciences, sometimes substantial
differences result in the mean scores of male and female students on ASAT. A
research investigationinto sex differencesin performanceon ASAT (Adams, 1984)
has indicatedthat differencesbetween the sexes in their performancewas due
to differencesin the retentionrates for male and female students at the year-12
level, to differencesin the extent to which males and females studied mathematics and science,and to differencesbetween the sexes in their confidencein
success on ASAT. It was also found that after allowancehad been made for these
factors, little evidenceof bias in performance due to the socioeconomicbackgrounds of the studentsemerged. In 1983 a small correctionto increase the
scores of girls was considerednecessary to adjust for differencesbetween the
sexes in performanceon ASAT. However, largely because of changes in retention

78

rates, with an increase proportionof boys remaining at school at year 12,
compensationwas not required in 1984.
New South Wales. An aggregatemark, based on adjusted scores for ten halfsubjects,togetherwith a percentile ranking for the student,obtained by using
the aggregate score, is provided for tertiary selection. The scores are adjusted, as explained in the previous section,using an iterativeprocedure to
provide for differencesbetween the quality of the groups of students taking
different subjects. The Board of Senior School Studies has proposed abandoning
th4 scaling of subject marks which allows for differencesin candidates,and it
witl be left to the tertiary institutionsto undertake their own adjustmentsto
subject marks in order to calculate an aggregate score similar to the one at
present available. A difficultycould arise insofar as the sizes of the subject
groups for many subjectswould be too small for the iterativeprocedure to
operate effectively,if the rescalingprocess were undertakenwithin each
tertiary institution.
Victoria. Admission to tertiary institutionsin Victoria is based largely
on an aggregate score, which is calculatedusing performance on a student's
best four group-I subjectsand 10 percent of the fifth group-I subject. The
aggregate score combinesthe subject scores, which are adjusted for ability
differencesbetween the groups of studentstaking different subjects through
the use of an iterativeprocedure similar to that employed in New South Wales.
However, in addition, some universitiesand collegesof advanced education
accept high performance in group-2 subjects, in the school year 12 and Tertiary
Entrance Certificatecourses, and in the tertiary orientationprogram for entry
to certain tertiary courses. Difficultieshave arisen in establishingcomparability for purposes of selectionbetween the different sets of results recorded
on the different certificates. These problems would be greatly accentuatedif
the currentproposals,which have been made by the Victorian Instituteof
Secondary Education (1984) and the ministerial review of post-compulsoryschooling (1984, 1985), were implemented. In part the criticismsadvanced against
the current system are concernedwith the bias introducedin the iterativeprocedure that is associatedwith clear advantagesto boys who have taken mathematics and physical science courses.
Queensland. For admission to tertiary institutions,the Board of Secondary
School Studies issues studentswith a separate tertiary entrance statementwhich
records the aggregatetertiary entrance score. The students are required to
complete a specifiedprogram of work over a two-year period. Their school
assessmentsin each course approved by the board are rescaled using performance
on the ASAT to allow for differencesbetween subjects. The rescaled scores are
added to form a total score for each student within the school, and subsequently
these total scores are rescaledagain using ASAT to make allowance for the differences in student ability between schools. A rescaledaggregate score for
each student is then calculated. These rescaledaggregate scores are used to
rank all students in order of merit within the state, and a tertiary entrance
score on a rectangulardistributionwith 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 eligibleyear-12 group for whom tertiary entrance scores are calculated
population. Thus, if the proportion of
with respect to the seventeen-year-old
population,
the tertiary entrance group is 35 percent of the seventeen-year-old
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 Queenslanduniversitiesand schools that the rescaling proceduresusing
ASAT do not give adequvte recognitionto the quality of teaching within a school.
South Australia. Entrance to universitiesis based solely on performance
in the subjects of the Public ExaminationsBoard. The colleges of advance education are willing to take into account performanceon Secondary School Certificate subjects. Marks on the Public ExaminationsBoard subjects are adjusted
using a iterativeprocedure similar to that employed in New South Wales and
Victoria. An aggregate score is calculated,recordedon the certificateissued
by the board, and used in selection for entry into tertiary institutions. However, the reconstitutedboard proposes that the rescalingof scores and the
calculationof an aggregateno longer be undertakenby the board. Whether the
tertiary institutionshave adequate numbers of students in all courses for them
to be able to undertake the rescalingwithin the institutionsto produce meaningful results seems unlikely.
Western Australia. Until 1985 selectionsinto tertiary institutionswas
based on the aggregate score obtained using 10 percent of performance on the
ASAT test and rescaledmarks awarded on Tertiary AdmissionsExamination subjects,
without use of any school assessmentcomponent. ASAT was used in the rescaling.
This informationwas provided to the student on a supplementarycertificate.
In 1986 under the new scheme advancedby the McGaw Committee (1984), an admissions average score will be calculatedprovided that a student has achieved a
satisfactorylevel of literacy and has recorded satisfactoryperformancein six
subjects during the year-12 course, with five of these subjectsbeing year-12
subjects. The admissionsaverage score will be based on three or more subjects,
subject and at least one a
with at least one being a quantitative/science
on three, four, or five subjects
averages
humanities/socialstudies subject. The
will be calculated,subject to these requirementsto obtain the best average
score, which will be used for tertiary entrancepurposes. All scores used for
tertiary entrancewill continueto be rescaledusing ASAT, and a small component
of a student'sperformance on ASAT will be included in the calculationof the
admissionsaverage score.
Tasmania. Until 1981 entry into the University of Tasmania requiredpasses
in four approved higher-levelsubjects. 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-approvedsubjects offered at this
level, or a pass in two further lower-levelsubjects for which there are correspondinghigher 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 Certificationand Selection
T4e Issue of Control
Perhaps the first significantissue is the lessening of the influence of
the state universitieson the process of certification. The changes that have
taken place have had a significantinfluence on the conduct of the examinations
and on the curricula of the upper secondary schools. In five states statutory
examining authoritieshave now been established,and control no longer rests
with either the universitiesor the state departmentsof education. However,
in'the remaining three systems the examining authoritieswork within the state
departmentsof education,and the director-generalor the minister of education
is thus directly responsiblefor their operation. In all states the examining
authoritiesinclude representationfrom the educationdepartments,the schools
(whethergovernment,religious,or independent),and the growing range of tertiary institutions. Rekponsibilityfor selection for higher education remains
with each universityand college of advanced educationbut is necessarilybased
on informationprovided by the examining authorities.
Responsibilityfor the Development of Courses
In the AustralianCapital Territory,in particular, the responsibilityfor
developing courses has devolved to the schools themselves,and in each of the
other states increasingopportunitiesfor schools to develop their own courses
exist. However, in many states the currency of these courses both for selection
for entry into tertiary institutionsand for certificationand use in gaining
employmentremains uncertain. While there is growing acceptancethat courses
developed within schools should be recorded on the certificatealongside courses
developed by the examinationboards, it is unclear as to whether such courses
should be identifiedin such a way on the certificatethat 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 recognizedby both teachers and studentsas inferior.
InternalAwareness
From this summary of terminal secondary school examinationsin Australia,
it is evident that the movement is away from state-wideexternal examinations
toward internal assessmentof student performance. The AustralianCapital
Territory model is perhaps the most developed,with standardsbeing maintained
by a system of accreditationand moderation. However, what is within a compact
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 Queensland, considerablemovement has taken place along similar lines, indicating
that problems of distance can be overcome. It is clear that developmentsaway
from centralizedcourses and external examinationstoward the accreditationof
courses and internal assessmentare accompaniedby the devolutionof authority.
This is achieved by the examining authoritiesbecoming less autocraticand
adopting a more supportiveand facilitatingrole in accreditingcourses,moderating assessments,and issuing certificateson the advice of the schools
concerned.
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The Certificates
One of the moves which has assisted these developmentsis separatingthe
certificateinto two parts. One part serves a certificationfunction associated
with the completionof a full period of secondary educationto the end of year
12, and the other part, generally less substantialin format, serves as a record
of the informationavailable for use in selection for entry into tertiary institutions. However, the informationassociatedwith tertiary selectionhas generally assumed such importancethat students,parents, and employers attach
greater weight to this document than to the informationon secondary schooling
completed. As a consequenceconsiderablepressure has been exerted to further
reduce the informationmade available for tertiary selection,even to the extent
of suggestingthat detailed information,in the form of marks gained in school
assessmentsand examinations,no longer be provided to tertiary institutions.
Possible Bias in the InformationProvided
Questioningthe informationprovided to the tertiary institutionshas come,
in the main, from the possibilityof bias arising in the proceduresemployed
for scaling school assessmentsand scaling external examinationmarks. These
scaling procedures seek to take into considerationthe differencesin the quality
or ability of the groups of candidates coming from different schools or taking
different subjects. The iterativeprocedure appears to give an advantage to
boys, who tend to take mathematics and the physical science subjects. The marking processes in these subjects have greater reliability,and the scores on
these subjects, greater correlation. At the same time that the better performing students in these subjects have possibly gained an advantage, the weaker
studentshave been disadvantaged. However, this is largely overlooked since it
is only the better students who are rewardedby entry into the more prestigious
courses. Likewise the nature of the ASAT is possibly advantageousto those
studentswho have studied mathematics and the physical sciences,particularly
because boys congregateinto those groups which have benefited in the rescaling
operation.
The Use of the AustralianScholasticAptitude Test (ASAT)
Some of the criticismsof the use of the ASAT test are ill-founded. Such
criticismsare based on only moderate correlationsin some subjects, at a level
of analysisbetween students, or between performanceson the ASAT and teacher
assessmentsor performance in examinations. The relevant correlationsin the
rescaling operation are those associatedwith groups of student and the information available on such correlationshas shown that they are hi6Ler 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 predictivepower of the aggregate
scores used in selection for success at the tertiary level. Only the universities and colleges of advanced education can provide this evidence. 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 assessmentscorrelate as well with universityperformance as do
aggregate scores obtained from external examinations.

82

The Future Use of Reference Tests
A very substantialproblem is likely to arise if procedures are established
by which universitiesare not provided with the informationthey require to
select students for entry as fairly and as accuratelyas possible, particularly
into those courses for which keen competitionexists. Universitiesface serious
problems in this regard which have arisen from the diversificationof programs
that lead to entry into tertiary education. In recent years, less than half
the applicantsto some universitieshave submitted the results of their performance on an external examinationtaken during the previous year at the terminal
stage of secondary schooling. In order to alleviate these problems, and to
have a tried-and-testedalternativein the event appropriateinformationwere
no longer available,some institutionsin Victoria have investigatedthe use of
reference tests in mathematics and language for rescaling assessmentsobtained
from a variety of sources and for defining threshold levels for entry into
tertiary institutions(Beswicket al., 1984).
Item Banks
M4sters (1985) has also proposed the use of items banks which are calibrated
using the logistic function to provide a referencescale for the rescaling of
school assessments in a normative-referenced
mode and for obtaining a performance
profile in a limited subject field in a criterion-referenced
mode. The use of
an item-bankingapproach has been tried in Tasmania in recent years. However,
the computer-basedhardware and software for the efficient operation of this
approach are only now becoming widely available. Moreover, the use of this
approach requiresa significantbody of teachers with a thorough understanding
of the technical aspects of the proceduresemployed to have full confidence in
them.
A Profile of a Total Score
One of the proposals that has receivedsome acceptancein several states
is that tertiary institutionsno longer be providedwith 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 calculationof a total
score cannot readily be explained to students and teachers; second, possibility
of bias exists in t4e procedures employed in rescaling that favors students
studyingmathematics and the physical sciences, and, thus, male students in
preference to female students; and third, the generally recognizeddesirability
of universities,using a profile of informationrather than a single aggregate
score on the selectionprocess.
However, it is importantto recognize that universitieshave sought to
select students in ways that are fair and equitable and free from preferential
treatment for individualstudentsor groups of students. Moreover, a total
score based on examinationperformance has been shown to be the best single
predictor of academic success in higher education. Consequentlythe universities
seek to continue using a total score in the selectionprocess. If a total
score were no longer provided, alternativeselectionprocedureswould need to
be developedbased on a profile of informationand a series of decision rules.
These would be developed from research studies into the predictivevalidity of
the different componentsof the profile for performance in tertiary studies.
Likewise, it would be possible to develop a weighted composite from the components of the profile for use in the selectionprocess. This weighted composite
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could also in5lude loadings given for,the study of specific subjects at the
year-12 level that are consideredrelevant for study during higher education.
Increases in Participation
One of the major problems facing Australianeducation is the need to increase the general level of participationat years 11 and 12. Ainly, Batten,
and Miller (1984, a and b) have shown-thatdiversificationof the curriculum
during these years of schooling can cqntribute significantlyto increasingretention rates. However, the provision of financialsupport to students,the
availabilityof employmentopportunities,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 characteristicsas the students'
sex, the socioeconomicstatus of their families,and the levels of aspiration
of their families and peer groups. Diversificationof the curriculumat the
upper secondary-schoollevel demahds as a corollarygreater flexibilityin the
selectionprocedures used for entry into higher education. The curriculumdevelopment center 1as circulateda discussionpaper which considers some of the
issues associatedwith certificationin upper secondary education arising from
incretsed diversificationof the curriculum (McGaw and Hannan, 1985).
Academic Excellence
Some Australian universitiescontended that, in the best interest of both
society and the individualsconcerned,they must reaffirmtheir commitmentto
the goal of academic excellenceboth in courses undertaken in preparation for
entry into universitiesand in the procedures that they employed to select those
who should enter universities (Beswicket al., 1984: 89-90). It is also clear
that the selectionprocedures cannot be divorced from the courses taken in preparation for entry to universitystudy, since some of the courses taken at the
upper secondary-schoollevel are courses for further study, particularlyin
fields where knowledge and understandirdg
are cumulative. For studentswho wish
to proceed to university studies, taking courses that are not effective preparation for tertiary study squanders the final years of schooling and wastes the
initial year at a university. Furthermore,all the evidence available seems to
indicate that the strongestbasis for selection for further education is performance in a foundationcourse at a lower level. The advantagesof an external
examinationare that both an appropriatefoundationcourse is defined and the
level of achievementof students in that course is measured in a fair and
reliableway. However, some important outcomes associatedwith the study of
some courses cannot be validly measured by an external examination.
Consequently,school assessmentscan make a valuable contribution.
i

Equitable Opportunities
The other major problem confrontingAustralianeducation 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 secondaryto higher education is well recognized. However, several research studies (Beswick,1979;
Blandy and Goldsworthy,1975; and Lewis, 1977) have shown that the social selection that existed, took place during the upper secondary-schoolyears. It is
accepted that the universitiesshould attempt to rectify any imbalance that
they can, possibly by deferring selection for entry into the most prestigious
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courses at the tertiary level until after an initial year of study at an institution of higher education. However, it is also necessary for schools to provide appropriateprograms of guidance and counselingso that all studentswho
have the capacity to undertake higher education have the opportunityto do so.
Freedom of Choice for Students
Students need opportunitiesto exercise self-management,self-development,
self-motivation,and self-discipline. This may be best achievedby providing a
broad curriculumat the upper secondary-schoollevel, with courses ranging from
the highly abstract to the practical and applied. Students should then have
the opportunityto make an informed choice based on sound guidance provided by
the schpol. However, a difficultyarises insofar as many high schools throughout Australia are too small to provide a wide range of courses. The establishment of senior collegeswould allow studentsgreater freedom as well as provide
them with a broad range of courses. However, the teacher unions in Australia
stronglyoppose proposals to set up senior colleges.
Comparison of State Systems
D ring recent years there has been increasedmobility within the Australian
statesiandterritories. As a consequencestudentshave transferredfrom one
state 'ystemto another between the completionof the year-12 examinationand
entry into higher education. This has required institutionsof higher education to develop procedures for equatingperformance in one state with that in
another. This is achievedby the use of a model using the truncated normal
distributionthat was developedby Walker (1967) to account for the effects of
selection. Using a procedure similar to that employed in Queenslandfor the
calculationof rankings, allowance is made for the different levels of educational retention to the year-12 examinationin the different states. As increasing proportionsof an age cohort remain at school, and as greater variability occurs in the range of subjects taken which are consideredappropriate
for tertiary entrance, it will become increasinglydifficult to apply this procedure for comparing the effects of differences in holding power between the
state systems.
A Time of Change
The proceduresof public examining in the eight Australianeducational systems are in a state of flux. In developingappropriatesolutions it is necessary to,recognizethat the debate is not so much about the proceduresthemselves
but about their effects on teaching and learning at the year-li and -12 levels.
The critical issues are associatedwith the curriculaof the upper secondary
school which must now serve a range of purposes. At this level of education,
studentshave prepared in different dogrees for the work to be done, have different capacitiesto operate wpth abstract ideas or on concrete and practical
tasks, have differentpowers to express themselves,have different emotional
drives to succeed in scholarlywork, and have different long-term aspirations
for their future employmentand careers. Moreover, some of these differences
have been present since birth, and others have developed significantlyduring
the teenage years. As a consequence,educationalinstitutions,particularly
following the marked increase in retention rates that has occurred during the
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past twenty yfars, must provide a greater diversity of offerings in order to
meet a greater range of student needs than they have previouslyencountered.
In addition, it is necessary that the more able be fully extended by courses
that demand excellenceand that provide an intellectualchallenge. It is necessary that new courses be provided for living and working in a society that
will be greatly influencedby rapid technologicaland social change. It is also
necessary that all courses prepare for further learning,not only in the immediate future at the tertiary level, but continuingthroughoutlife. However,
it is essential that courses are seen to be relevant to the present and future
lives of the studentstaking them. The changes that must be made in public
examinationsin Australia to meet changing demands as well as to effectively
serve the needs of both individualyouth and the larger Australian society are
still,unclear.
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EDUCATION IN SWEDEN: ASSESSMENTOF
AND SELECTION FOR
STUDENTACHIEVEMENT
HIGHER EDUCATION
Sixten

Marklund
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During the last fifty years the birth
is 8.4 million.
Sweden's population
average life
by an increased
counteracted
been
has
this
but
low,
rate has been
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span and recently
The populationwas ethnicallyhomogeneousuntil the 1960s. Small national
minorities consist of the Lapps in the northern inland and a Finnish-speaking
population along the northeasternboundary. During the last three decades immigration has exceeded emigration. Immigrantsand their children now number
one million; they live almost exclusivelyin the cities. Most immigrantshave
mother tongues other than Swedish, which has influencedthe school system considerably. A new school subject for immigrants introducedin 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 vocational orientationin their mother tongue. In 1974 a special "home-language
was also established.
teacher training"
came late but developed quickly. The social
industrialization
Sweden's
the same as in most industrializedcounroughly
is
structure of the population
salaries, and general welfare have
labor,
on
policies
tries. However,post-war
The differences in disposable
classes.
socio-economic
considerablyequalized the
in any other country.
than
smaller
be
to
seem
income and working conditions
The Overall School Structure
It is important to take into account rapid changes in the whole school
system in recent years in consideringthe assessmentof student results and the
selection for higher education. After a nationwideexperimentalperiod from
1950 to 1962, the country moved from a basically dualistic school system, with
different kinds of primary and secondary schools organized in a parallel structure to a unified comprehensiveorganization. This was fully implementedin
1972. Sweden now has nine-year, compulsory,comprehensiveschooling for all
from seven to sixteen years of age. This is followedby integrated,postcompulsory,upper-secondaryschools throughoutthe country, comprisingacademic and
education in the same organization.
general as well as technical-vocational
The preschool structure was reorganized in 1967 and 1975; adult education,
in 1967 and 1971; and higher education (universitiesand correspondingtertiary
institutes),in 1975 and 1977.
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This sequenceof changes gave Sweden a totally new overall structure of
education. The traditionalstages of preschools, primary schools, secondary
schools,and vocational schools were replaced by a system of pre-compulsory,
compulsory,and post-compulsoryschools. (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 designatedby the local authorities as "study days"; during this period teachersmeet for planning and
in-servicetraining.
Classes are small by internationalstandards,seldom more than thirty
students. The mean size in 1982-83 was 22.6 in the compulsoryschools and 24.4
in the post-compulsoryschools. Because of the many possibilitiesthat now
exist to work individuallywith small groups or with companion teachers, the
student-teacherratio is much lower, about fifteen in compulsoryschools and
thirteen in post-compulsoryschools.
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-yearstages of primary education
(junior 1-3, middle 4-6) and a third lower-secondarystage (upper 7-9). English
is compulsoryduring grades 3-9. Grades 1-6 usually have class teachers. Grades
7-9 have specializedteachers. 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 languageor extra courses in
their general subjects). Immigrant students can take their home languageas
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 integratedupper secondary school has three main sectors of study; one
with art and social subjects, one with economics and commercialsubjects, and
one with scientificand technical subjects. Each one of these sectors offers
academic, general, and vocational courses. These are 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 restrictedvocations.
Higher Education
For a long time, universitypolicy requireda studetexamen(secondaryschool certificate)for admission to any of the faculties. In 1972 Parliament
approved new principlesfor selecting students to higher education. According
to these, every specializationin the upper-secondaryschool (in some cases
after supplementarystudies in Swedish and English), as well as other studies
with equivalentaims and length, fulfills the general admission requirementfor
higher education. In addition, a person who is at least twenty-five-yearsold
and has at least four years of occupationalexperience,regardlessof schooling,
also fulfills the general requirement. On top of this there are special admission requirements-- expressed as knowledge equivalentto full upper-secondaryschool courses in special subjects-- for various programs and higher-education
courses.
The new rules mean that, in principle,every adult is formallyentitled to
begin higher studies, and the expanded system of adult education provides opportunities for most people to acquire the prerequisiteknowledge required for higher
education. The rules for selection have proportionalquotas for applicants from
different backgrounds. In addition to school marks, working experiencealso entitles a person to qualificationpoints.
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Figure 5.1. School Structure In Sweden, 1984
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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 institutionsall
over the country. Thus, all those studyingany given subject at the same level
usually follow the same curriculumand have the same number of weekly periods.
The ideologyunderlyingthe structure of the school system is the
principle that all students -- irrespectiveof social stratum or geographical
location -- are to have the same opportunityof developingtheir personalities
and acquiring knowledge and skills as far as their individualaptitudes and
abilities will allow.
Courses and schedules are contained in a handbook, laroplan (referredto
as the curriculumhere), which states the overall aims of education as well as
the aims and objectivesof all subjectsbeing taught, outlines the syllabus,
gives guidelines for each subject, and discusses teachingmethods and materials.
The compulsoryschool ind the upper-secondaryschool each have a curriculum.
It should be noted that although guiding principles for teaching different subjects are laid down, it is clearly stated that within the general framework it
is ultimatelyup to the teacher to develop the type of approach that best suits
his or her personality. Single schools or groups of schools also run experimental programs.
Certain general aims are to be pursued, regardlessof what subject is being
taught. Among the general aims emphasizedthroughout school are clarity and
order of thought, the ability to think criticallyand independently,the ability
to resist tendentiousinfluence,the ability to analyze and deal rationally
with a problem, as well as the ability and willingness to cooperatewith others.
Specific aims have also been set for each subject. They are mostly stated
in rather general terms, but the curriculumalso indicateswell-definedstudy
areas and activitiesthat are to be included in the learningprocess. The
evaluationof skills and knowledge has to be based on an analysis and interpretation of the aims laid down in the curriculum.
The outcome of such an analyslsmay vary owing to the subjectivejudgment
of the person or persons making it. Consequently,the teachingof 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' individualinterests
and aptitudes. Naturally, the freedom thus granted to teachersand students is
limited by the necessity of conductingwork in such a way that the stated aims
can be attained.
When it comes to a large-scaleassessmentof achievementsin any given
subject,which requires the constructionof special test batteries, it is
imperativeto reduce the subjectiveelement in the interpretationof aims to
a minimum. For this reason, decisions on the nature and extent of such an
evaluationare always based on the consensus of a fairly large group of experts.

The Marking System
Marks indicatingindividualstudy results in a subject are given at the end
of a term or academicyear. A fivp-pointscale is used, the figure 5 denoting
the best achievement. Each mark is the expressionof the teacher's overall assessmentbased on careful considerationof all relevantaspects. The individual
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teacher is solely responsiblefor the marking. No educationalor 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, alternative channels of informationcould be used and the marking system could be
abolished,as has indeed been suggested. This would eliminateor at least
greatly diminish the element of competitionwhich many students experienceas
a psychologicalstrain.
However, marks have so far proved to be the most reliable instrumentsfor
the selection of students for admission to certain routes of study at the uppersecondary and university level. They are also needed to give a future employer
an indicationof an applicant'slevel of ability. When used for these purposes,
every possible measure must be taken in order to guarantee that as far as possible the marks given have the same;valueall over the country. The main
instrumentsused to achieve this end are various standardizedtests.
The marks given to all students in the same grade studying the same
subject and, where alternativesexist, taking the same course -- "general" or
"special" -- should be spread out by the mark-giving teachers according to an
approximatenormal 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 compulsoryschool (grades 1-9) the actual distributionfollows these
figures fairly well for the nation as a whole. In the post-compulsoryschool
(upper secondary)the actual distributionof 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 accomplishmentof the total populationof
students in the whole country taking the same course. Thus, the mark received
by any individualstudent expresses to what extent he or she has succeeded in
relationto 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 individualstudent. However, by
means of the regular nationwideapplicationof standardizedachievementtests
based on objective techniques, it has proved possible to go a long way towards
stabilizingthe marking system and eliminatingvariationsdue to change.
In the primary stage studentsdo not get any marks. At this level local
school authoritiesdecide on other forms of informationto parents and students,
usually oral reports but also written non-formal reports. Marks are then given
at the end of grade 8, and thereafterat the end of each term, that is, twice a
year, throughoutgrade 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 AssessmentIn Swedish Schools
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teachers In these grades
W =Written
tests,compulsory
Ml -Marks given at the end of the school year
M2 = Marks given at the end of the autumn term and at the end of the
school year

achievementreached during that term, whereas spring term marks are based on
the student'sperformance during the whole of the academic year.
StandardizedTests

Purpose
A great number of standardizedtests measuring skills and knowledge in
various subjectsare applied regularly all over the country. There are two
kinds which are, on the whole; similar in content and constructionbut which
differ in purpose.
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One kind is 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 learningperiod. 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 individualdiagnostictest, used at the beginning of
a teachingperiod, in order to give detailedprofile 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 individualsand groups or of the class as
a whole.
Requirements
All standardizedtests have to fulfill certain requirements. They have to
be valid in the sense that they actuallymeasure the skills and knowledge
defined in the aims as accuratelyas 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
economicaland efficient technique.
exists for testing some aims, for example,
oral prbficiency.
'
Dipgnostic tests should assess as many relevant learning objectivesas
possibl;, otherwise they fail to indicatewhat special measures should be taken
to adju'stthe learningprocess adequately. Achievement tests can be less detailed because a nationwidereference group usually has high correlationsbetween
data obtainedby measuring different abilitieswithin 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.
Achievementtests have to differentiateclearly between testees, ranking
them according to their performance from top to bottom, with a high degree of
reliability. What is all-importantis ensuring that as far as possible the
marking of these tests is uniform throughoutthe country, leaving no room for
personal preferenceor bias on the part of the marker. This end is achieved
either by using entirely objective techniquesbased on the multiple-choice
principle or, where this is impossibleor consideredundesirable,by reducing
the influenceof subjectivejudgment to such an extent as to make it negligible.
Construction
1 has until recentlybeen
A section of the National Board of Education
responsiblefor the constructionand distributionof all standardizedtests in
regular use and for instructionsas to their application. Now test construction
has been taken over by educationalresearch institutesat the universities.
There is for each subject a steering committee consistingof subject experts as
well as experts on psychology and psychometrics. In order to ensure the necessary feedback from schools to the test makers, some committeemembers are active
teachers. The committee is responsilble
for the analysisof aims and objectives
necessary to secure test validity for the national school system. It is also
responsiblefor the testing poli,cyadopted by the schools,that is, it is

lThe National Board of Education (NBE) is an independentbody, corresponding
to the administrative(non-political)branch of the Ministry of Education in
most other countries.
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responsiblefor the structure of the tests and for establishingprinciples for
the choice of elements or content areas to be tested.
The test-constructinginstitutescommissionsome subject 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 then tried out in a number of
schools. About one-hundred-fiftytext experts serve for short periods in
temporarymeetings.
The testees' answers are recorded and a detailed item analysis is made by
the steering committeeon the basis of data obtainedby computerizingthe test
results. Items that have proved to be unsatisfactoryas to reliabilityare
scrapped or altered. Where computerizingis 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 instructionson testing procedures.
The tests for the upper secondaryschool are compulsory. Those for the basic
school are not, but about 90 percent of the teachers use them. These basicschool tests are used repeatedlyover a period of some years, so they are kept
confidential. In contrast,new tests are presently constructedannually for
the upper secondary school; after they are used, they are published and discussed openly.
In recent years a simplifiedmethod of standardizationhas been practiced.
This method, called "quick standardization",means that the tests are not tried
out first on a representativesample of testees before they are used. The first
version of the test, composedand carefullydiscussed by experts and steering
groups, is applied diirectly.Replies from a representativesample of testees
are then immediatelycollected. Norms on a five-pointscale of the results are
then developedby the test constructorsand quickly distributedto all schools,
where the teachers,who have waited for these norms for a few weeks, can now
record their students' test results.
The advantagesof 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 instrumenthas proved to be minimal. A prerequisitecertainly is
that the test-constructionexperts and the steering committeesare experienced
test makers with a good knowledge of how different kinds of test items and
instrumentswork at different levels of schools and different levels of student
ability.
Use of AchievementTests
The achievementtests are administeredby 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-secondaryschool, 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 arrangementhas a double advantage in that the tension of
final examinationscrowded into a few days is avoided, and the tests occur as
part of the regular school routine.
The basic school tests are administeredduring a four-weekperiod 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 themselvesjustice if they had to take the
whole test on one occasion.
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* Table p.I. DiagnosticTests and AchievementTests in Sweden
A = AchievementTest, average time allowance,180 minutes
D
DiagnosticTest, average time allowance,80 minutes
Basic School

Subject

Grade
3

4

6

7

Swedish

A

D

A

D

A

Mathematics

A

D

A

D

A

D

A

English

8

9

A

Frenchpuerman

A

Upper-secondarySchool
Subject

Three-to-four-yearstreams

Two-year streams

Grade
10

11

Swedish
Mathematics

12

10

A
D

A

English

A

French/German

A

Chemistry

D

A

Physics

D

A

Mechanics

A
D
A

A
D
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11

Table 5.2. CompulsoryWritten Testsin Swedish Upper-secondarySchools:
Three- and Four-Year Streams, Recommendedby the National
Board of Education

Subject
10

Grade
11

12

Number of Tests*

Swedish

2

4

English

4

3

3

2

CommercialEnglish
2

French/German

3

4
2

CommercialFrench/German

Mathematics

4

5

Technology

1

2

3

Physics

3

3

Economics

3

2

Accountancy

3

Machine/BuildingConstruction

2

Building Technology

2

Electricity

4

*The time allowance is 90-180 minutes for test.
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test result in the form of a mark on the
The teacher records each studejit's
five-pointscale 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
homogeneousor heterogeneousin achievement.

Non-StandardizedTests

The curriculumemphasizesthat the main purpose of compulsorywritten work
is to provide opportunitiesfor practice and that, when used as a basis for
marking, students' results on written tests must not outweigh other important
factors. The NBE has recommendedthat compulsorywritten tests be given for
three-and-four-yearstreams in upper secondary school. Each test takes 90 to
180 minutes. The NBE recommendsthat teachers in upper-secondaryschools give
one to four such written tests a year. A reason to give these tests is to
make sure that not only the central curriculumbut also local and individual
areas become subjectsof assessment.
The same principle applies to non-compulsorywritten exercises,which are
used at all stages throughoutthe school system. It is up to the teacher to
decide on the nature and quantity of such exercises,which are normally an integral part of ordinary classroomwork.
Sometimes,however, all the students in a school taking the same course
take the same written test simultaneously,and occasionallythis arrangementis
extended to include all the schools in a district. In such cases a team of
teacherswork 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

Classrp9m Observations
The teacher'smain task is, of course, to aid the students in their personal developmentand to help them acquire the skills and knowledge defined in
the aims laid down in the curriculum.
This entails continuallyassessing the students' work and keeping them
informed-oftheir progreBss.Teachers are therefore advised to observe each
individual'sperformanceiwithinthe class and to record their observations
from time to time.
All performancesmust 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 particularlyimportantto take proper account of oral proficiency, in the mother tongue as well as in foreign languages,since this most
important ability cannot at present be easily measured by means of objective
techniques.
The upper-secondaryschool class used to be visited occasionallyby a
subject expert. These experts study the work in progress and discuss it with
heads, teachers and students,both in conferenceand privately. They are thus
able to form a good overall picture of all school activitiesconcerningtheir
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 teachingmethods and evaluation.
In the basic school the same functions are performed by other categoriesof
inspectorsand advisers.
Written Tests

The teacher keeps airecord of each student'sperformance in all written
tests taken during the evaluationperiod. In the upper-secondaryschool all
compulsorytest papers are filed so as to be available for principalsand visiting 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
average 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 evaluationdata
collected and ranks the students from top to bottom according to their individual level of ability, giving each a mark on the five-pointscale. These
marks are preliminary and may have to be adjusted. As stated above, the curriculum emphasizesthat the student's standard of performance within the class
must be giveA 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 facilitatedif they have kept a running record of their
classroom observations.
The main function of the standardizedtest is to be instrumentalin achieving the highest possible degree of uniformityin the marking system. A detailed
descriptionof the procedure to be followed is contained in the curriculum.
First, the teacher calculatesthe mean of the preliminarymarks and records
their distributionover the five-pointscale. Then he compares these data with
the mean and distributionof marks obtained by the class in taking the nationally
standardizedtest. Iflthe two means are identical,or if the differencebetween
them does not exceed t4.2 (which was seen as an acceptabletolerance for chance
influences),the teacher can conclude that the preliminarymarks indicate the
standaFrdof the class correctly in relation to that of the total population.
if the two distributionsalso coincidemore or less completely,the preliminary
marks can be taken as final.
Each teacher delivers the marking documents to the headmaster's/
headmistress'soffice; all the relevantdata are arranged and recorded in such
a way as to facilitatecomparisonsbetween classes and within each class. This
material is available at a 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 the class conferenceis to make final decisions on the
means and distributionsof maSks. Comparisonsare made between the standard
achieved in different subjects and also between the achievementsof different
classes in the same subject. A teacher who wants to retain noticeabledifferences between test results and preliminarymarks has to convincethe class conference that there is a valid reason for doing so.
The adjusted means and distributionsof marks for those subjects in which
standardizedtests are taken are used as guidelinesfor adjusting the means
and distributionsfor 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 of correlation,regardlessof subject.
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Dividing up the marking procedure into two steps, one for preliminary
marks and a later one for final marks, is important. The class conferencebetween 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-schoolmarks instead of universityentrance
examinations.
IFreeChoice 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 scheduleand the courses are the
same for all. During the remaining 15 percent of the time students can choose
elective subjects. Two-thirdsof them usually take a second foreign language.
The rest take extra courses in other school subjects. The choice is free for
the students, regardlessof their results. At the end of grade 9 the students
get a final grade, saying that they have completedtheir compulsoryeducation
and listing the subjectsthey have studied and their results on the five-point
scale in each of these subjects.
About 90 percent of the students from compulsoryschool transfer to the
voluntary upper-secondaryschool. 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 studentslinprinciple have free choice. There are
twenty-two specializationsto choose among, one technical for four years, four
theoretical for three years, three general for two years, and fourteenvocational
for two years. Usually 80-85 percent of the students take one of these twentytwo specializations. The remaining5-10 percent of the applicantstake 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 specializationor 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 applicantsthan places, whereas
other routes have more placqs than firsthand choices.
Where a selection is made, the mean mark from the final grade of the compulsory 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 unforeseenhas happened in recent y&ars. The most attractive
study specializationsare no longer the traditionalpre-universityspecialties
(science,technology,humanities,social science, and economics)but certain
vocationalones. It is now in fact more difficult to get a place in nursing,
auto mechanics,or the agrarian or electro-technicalspecialties.

Selection for Higher Education
In 1975 the Swedish Parliamentdecided that the eligibility requirements
for higher education should be broadened to include not only the traditionally
three-and four-yearacademic lines of upper-secondaryschool but also students
from the two-year specializationsof this school (includingvocationaltraining)
as well as adults in gainful employment. According to this decision new selection rules were introducedin 1977, which means the allocationof a quota
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proportionalto the different applicant categoriesand changed criteria for
selection between eligible applicants.
Broadened eligibilitymeans that persons who have completed at least two
years of upper secondary school itudies or have equivalentqualifications(for
2 studi,es)
are generally eligible for higher education
example, folk high school
as are all persons over the age of twenty-fivewith at least four years' work
experience (the so-called 25:4 rule). The general eligibilityrequirements
include a knowledge of Englishiand Swedish equivalentto two years of uppersecondary studies (studentseligible on the basis of age and work experience
are automaticallyassumed to fulfill the requirementfor a knowledge of Swedish).
However, it is important to note that these are only the general eligibility
requirements,which must be fulfilledby all applicantsirrespectiveof the study
knowledge of particular
program. In addition, specific upper-secondary-level
subjects is generally required, the so-called special eligibility requirements,
which vary from course to course. In order to be admitted to medical training,
knowledge of several natural sciences is
for example, an upper-secondary-level
required. Adults without a complete upper-secondaryeducation can acquire these
subjects through municipal adult education,which is widespread in Sweden.
Where competitionfor 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 independentcourses (in language,economics, computer
theory, or business administration),many studentsalready 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 "qualificationpoints" rather than their
needs or interests. In the case of full degree programs, applicantsare divided
into four groups according to eligibility:
(1) Applicantswho have completed three- or four-yearprograms of
upper-secondaryeducation.
(2) Applicantswho have completed two-yearprograms of upper-secondary
education.
(3) Applicantswith an equivalenteducation from a folk high school (two
or three years).
1
(4) Other applicants,particularlythose eligible on the basis of age and
work experience.
A maximum of 10 percent of the places are reserved for foreign students or
for admittanceon special grounds (usuallycalled "quota group five").
Each group is allocated a number of places correspondingto the number of
applicantsin the group, the so-calledproportionalquota allocation. The
applicantsin each group then compete among themselves.

2 The

folk high school is a type of adult training institutetypical in
Scandinaviancountriesduring the last hundred years. Most of them are
run by so-called popular movements (labor movements,religious movements,
temperancemovements,and sport movements, for example). Sweden now has
120 such schools with approximately15,000 full-time students in two- or
three-year courses plus approximately200,000 students in short courses (from
courses). They are boarding schools. They
weekend courses to eight-wReek
for
secondaryeducation used by adults in farming
were earlier a substitute
make up an alternative to regular secondary
Now
they
mostly
and industry.
schools or specializedpost-secondarytraining.
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In quota groups one to three, selection takes place on the basis of the
mean mark from upper secondary school on the five-pointscale, plus additional
points for work experience. In quota group four, selection is made on the basis
of the results of a study aptitude te4t and work experience. The study aptitude
test is of the same type as the American ScholasticAptitude Test and other
correspondinguniversityand college entrance tests, includingalso subtests
for understandingEnglish. School marks yield a maximum 5.0 points, and work
experience,2.0 points. Eveq the study aptitude test in quota group four yields
a maximum of 2.0 points.
Table 5.3. shows the distributionin percentagesof admitted students to
full-degreeprograms with restrictedentry in 1977. Since this year, when the
Table 5.3. Distribitionof Students in
Full-dekreePrograms, 1977
Medicine

Technology

Teacher
Training

66

88

66

10

8

2

19

(3) Folk high school
work experience)
(p'lus

2

1

2

5

(4A) Adult students (25:4)
without school marks

4

9

2

4

(4B) Adult students (25:4)
with school marks

3

9

2

3

(5) Foreign students (and
students admitted on
special grounds)

8

9

8

3

100

100

100

100

1,390

4,091

487

Quota Groups

University
Students
in

General

(1) Three-yearsecondary scrnol
73
(plus work experience)
(2) Two-year secondary school
(plus work experience)

Total Percent
Number of Students

10,777

quota system was fully implementedfor all Sweden, the proportions of the quota
group has not changed very much.
One circumstancewhich complicatesthe procedure is that it is possible to
be eligible in several groups. The most common form of double eligibility is
that the applicant is eligible in quota group four and at the same time has
qualifyingschool marks. Oniy a small proportionof quota group four is eligible
purely on the basis of age and work experienceand has no upper secondary school
marks. This is why, in table 5.3., quota group four is split up into two subgroups, 4A with "pure" 25:4 applicantsand 4B with 25:4 applicantswith double
eligibility.
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These figures tell us, that the "older students" (twenty-fiveyears or
more, with a minimum of four years of work experience)are relativelyfew
(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-degreeuniversityprograms 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 extramuralcourses.
It is worth noting that no fewer than one third of the new students usually
has previouslybeen enrolled in higher education. During all the 1970s the percentage of mature studentsand studentswith non-traditionalbackgrounds in
higher education in Sweden has gradually increasedbut is still a small number.
A certain redistributionhas 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 secondarilythe result of opening up higher education to new groups.
The fact that young students coming directly from upper-secondaryschool
now have to compete for admissionwith older applicantswho not only have extra
points for work experiencebut sometimes also have a full academic degree, is
matter of controversy. In 1980 Parliamentdecided that a minimum of one third
of all available places in full-degreeprograms should be reserved for applicants
coming directly from upper-secondaryschool. In fact, about two thirds of the
places are given to these applicants.
Sweden seems to be one of the very few countrieswhere the majority of
students enteringuniversitiesand other types of higher education are selected
using marks from secondary school, not a special entrance examination test. In
attemptingto improve student selection,the main stress has been on making
school marks comparableacross the country. For this the use of national standardized achievement tests in schools and the introductionof the two-step
procedure for setting preliminaryand final marks are the two cornerstones.
It is also worth repeatinghere what was said at the beginning,that is, that
Sweden is a small country with a linguistically,culturally,and socially fairly
homogeneouspopulation and a recently unified school organization,circumstances
which have facilitatedthis method of selection for higher education.
IndividuaiResults as Indicator of School Results
Assessments of outcomes of education in Sweden have so far focused mainly
on results of individualsin single grades, subjects,or courses. Test results
of this kind tell whether the individualhas passed or failed, what grade he has
achieved, and how he stands in relation to other individualsin the population
concerned.
This kind of individualassessmentand evaluationhas existed since 1944
and is fairly well developed. It is importantto note, however, that this kind
of evaluationof individualresults is concentratedon what are called "skill
subjects"or "instrumentalsubjects." These are given the compulsory-school
level in Swedish (readingand writing), mathematics,English, German, and French
(the two last languagesas elective subjects). On the post-compulsory,uppersecondary level, individualtests are given in the same subjectsas well as
physics and chemistry.
No centrally developed and administeredtests are given for so-called
"orientationsubjects" (differentcourses 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 reslearchand developmentactivitieshave begun to extend this
kind of individualevaluation to evaluationsof whole educationalprograms. An
educationalprogram concernsmany stidents,subjects, and courses. A program
or a restrictedexamination. Such
can be training for a trade, profess|ion,
programs usually also have specializedevaluationcriteriato be applied not
only tc,individualstudentsbut 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 indiv
1 idual and societal demands. For instance,
through extending the period of compulsorytraining at school, broadening
secondary education to include nearly everybody in each year cohort (from elite
education to mass education),coordinatinggeneralracademicand technicalvocational education into new programs, and making the school structure comprehensive with differ
9 nt programs within the same organization. The organizational
diversificationof students into different fields of study was postponed, final
examinationswere changed, and access to higher education became easier.
These changes (the list could be extended and specified)articulatethe
need for an evaluationwhich goes beyond an assessmentof individualsin single
subjects. Two types of more complex evaluationare now being tried out. One
type can be called a "total curriculum"evaluation. The knowledge,skills, and
attitudes of the individualstudent,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,differencesbetween
individuals,schools, and regions become important subjects of analysis.
Program evaluation and system evaluationused to be done predominantly
through inspection,accreditation,and specially designed reviews by evaluation
institutions. The ambition is now to develop national assessmentprograms, in
which the data from individualtests will make up the statisticalbasis.
assessmentshave proved to be of utmost importance:
Two types of scores,;of
(1) the mean score of the institutionand the system in whatever criterion or
type of assessmentis defined; and (2) the variable (the standard deviation or
other kinds of correspondingestimation)of the same assessment. The first one
indicatesthe level of the institutionor the system. The second one tells how
many students fall below an acceptableminimum standard (and therefore might
need extra support) and how many are especiallyhigh (and therefore perhaps
should be observed and treated in a special way). aQuite naturally it is important to have not only traditionalachievementtest1scoresbut also estimations
of different kinds of non-cognitiveresults of education.
Considerationsof this kind, emerging from egalitariangoals, underline
the need for different analyses of variance, such as: inter-individual,intrainstitutional(classes,groups), inter-institutional,(schools),and intrasystem variance (regions,districts).
This is supposed to help teachers, heads of schools, administrators,and
policymakersfind out the strong and weak points of a system or an institution
and how available resourcesmight be used to improve the results.
Such analyses of variance are easily done with assessmentsaccording to
standardizedachievementtests. In principle they also could and should be
done with criteriaof a non-cognitivekind, for example, the kind and degree of
student participationin decision-makingwithin institutionsand systems and
how trainingwithin institutionsand systems is related to changes in society,
industry,and the labor market. Obviously, "effectiveness"can also be defined
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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 expenditureper graduated student.
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6
A BRIEF INTRODUCTIONTO THE SYSTEM OF
HIGHER SCHOOL ENROLLMENTEXAMINATIONSIN CHINA

Lu Zhen

Historical Background

The RecommendationSystem in Ancient China
For fourteenhundred 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 recommendationsby educational institutionsat various levels.
As far back as 840 B.C., when the West Zhou Dynasty had just been founded,
the ruling classes, pressed by administrativeneeds to consolidatepower, established the gongshi system and the system of selection and promotion from the
level of xiangxue (schoolson the county level) through guoxue (schoolson the
prefectureor province level) to the level of taixue (the level of national
university). The enrollmentexaminationsincludedmoral conduct and military
feats. The enrolleeswere predominantlyprinces and the eldest sons of warlords
and senior officialswith the exception of a few rare talentedplebeians.
With the crumbling of the slave system and the establishmentof various
feudal kingdoms, the seventh century B.C. (that is, the Spring and Autumn Period)
witnessed the emergence of the system of retainingliterati. To expand their
sphere of influence,these feudal kingdoms endeavoredto attract literati and
encouragedthe running of private schools. Some kings and private school
teachers had thousands of students. For instance,Confucius,the famous educationist.of the Lu Kingdom, was reputed to have three thousand students, only
seventy-two,or 2.4 percent, of whom were consideredto be his "worthy students."
A system of recommendationyas 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 Emperor'of the Qin Dynasty to the beginning of the Sui
Dynasty. Under this system, each prefecture kingdom (which was comparableto a
province) recommendeda certain number of people in accordancewith certain
regulations. They would then be recommendedby the prime minister or other
high officials as xiaolian (a man of filial piety and honesty) or xiucai (a
literary talent). After certain examinationsof verification,they would get
their appointmentas officials.
These systems, despite their differencesin name and the requirementsof
the candidates,share a common trait: that is, the method of recommendation.
Historically,these systems played certain positive roles, as they promoted a
number of politicians and reformists. However, they also entailed numerous
social evils, mainly the monopoly of recommendationsby the bureaucrat-landlord
class. Generally,recommendationswere not made according to the candidate's
virtues and talents but according to his family status. Consequently,many
capable people were deprived of the opportunityto go to school because they
were children of plebeians. Sometimes it even happened that a person was
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recommendedto be a xiucai 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 recommendationwas abolishedby the Sui Dynasty in 587 A.D.
The ImperialExaminationsSystem in Ancient China
The year 606 saw the establishmentof the ImperialExaminationsSystem,
which continued for more than thirteen hundred years until 1905, the end of the
Qing Dynasty. "ImperialExaminations"in China involved selection and promotion
according to examinationgof different levels. The exact methods varied from
dynasty to dynasty. In the Tang Dynasty, examinationswere held at two levels,
one under the charge of prefectureauthoritiesand the other administeredby
the Ministry of Rites (which includes the present-dayMinistry of Education).
Those who passed the examinationswere appointed as officials. In the Sung
Dynasty, a final imperialexaminationwas added, which the emperor himself
presided over. In the Ming and Qing Dynasties, four levels of examinations
were given, namely, (1) the pre-prefectureexamination,the passers of which
were given the title xiucai; (2) the prefecture examination,the passers of
which were called juren; (3) the examinationheld 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 jinshi. Among them the number one scholar was called zhuangyuan,
the number two scholar was called bangyan, and the number three, tanhua; all
were appointed officialpositions.
The imperial examinationconsisted of five subjects: (1) jinshi (candidate
in the highest imperial examinations)prose, poetry, and political essays, mainly
testing the level of literarywriting and political argumentation;(2) classics,
mainly the Five Classics (namely,the Book of Songs, the Book of Rites, the
Book of Changes, and the Spring and Autumns Annals), mainly testing the candidates' comprehensionof the essence of those classics; (3) law, testing the
candidates'knowledge of law; (4) calligraphy;and (5) mathematics.
The examinationquestions generally took the following forms:
(1) tiejing, namely, filling in the blanks. The text of the classicswas
covered, leaving exposed only some characters in a certain line. The
examineeswere required to fill in the rest of the words;
(2) answering questions concerning the classics, in both oral and written
forms;
(3) writing poems on assigned topics;
(4) discoursingon politics, that is, writing political essays;
(5) jingyi, writing an essay expoundingon profound truths in politics,
economics,morality, and self-cultivationby applying the general
principlps of the classics, after being given a particular sentence
in one o!fthe 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 "iTheFour Books" and "The Five Classics",which
gradually resulted in the notorious sterotypedwriting known as the
"eight-partessay".
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In comparisonwith 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 fraudulentpractices and thereby promoted many extraordinary
politicians and men-of-letters. However, due to the corruptionof the social
system, both the form and content of the examinationsgradually lost their
flexibility. Finally, when they came to be dominated by "the eight-partessay",
which requiredonly memorization,the examinationslost their usefulness in
selectingand promoting capable people.
The Higher-schoolEnrollmentExaminationBefore the Revolution
After the Opium War in 1840, the tentacle of western culture found its
way into China. Some progressive intellectualsthen started criticizingthe
imperial examinationsystem as "empty and useless". Meanwhile, they called for
the abolition of "the eight-part essay" and the establishmentof new schools.
From 1895 to 1898, famous schools,namely, Zhong-xi School, Nanyang School,
and Jingshi Universitywere built in Tianjin, Shanghai, and Beijing, respectively. 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 stipulatedthat all students of normal
universitiesand collegesmust pass an enrollmentexamination.In 1938 the
Ministry of Education announced that from then on unified enrollmentswould
be held in all normal universitiesand colleges and that such matters as the
subjects of examination,the assignmentof questions,and the standardsof
acceptancewere to be under the charge of a unified enrollment committee.
According to the announcement,both written and oral examinationswould be given.
The written examinationswere divided into three groups for different examinees.
Each group consistedof seven subjects,among which civics, Mandarin Chinese,
English, and the history and geography of China were common to all the groups.
Mathematicswas also an obligatory subject,but the examinationpaper varied
slightly from group to group. In addition, examineesof the first group were
requiredto take history of the world and choose one from the 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 candidatesof the departmentof geography)and choose between
physics and chemistry. The oral examinationwas put in the charge of relevant
schools. Unfortunately,this system of unified enrollmentexaminationwas never
put into practice because of the War of ResistanceAgainst Japan. In 1947 China
had 125 higher schools with only 150,000 students. All these schools had their
own systems of enrollmentexaminations.
The Higher-schoolEnrollmentExaminationsAfter Liberation
When the People's Republic of China was founded in 1949, there were
altogether205 higher schools with 117,000 students. In 1952 some adjustments
were made, and the sixty-fiveprivate higher schools were turned into public
schools.
To meet the needs of the planned economic constructionand fulfill the
plan of higher school enrollment,a national higher school enrollmentcommittee
was set up in 1952. This brought about the unificationof higher school enrollment throughoutthe country (with the exception of Taiwan), includingthe
unificationof examinationquestions, requirementsfor application,examination
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subjects, general principles,policies, and concrete measures of enrollment. A
working committee of higher school enrollmentwas subsequentlyestablished in
each of the provinces, cities, and autonomousregions (except for Taiwan). The
committeeswere in charge of applications,examinations,political examination,
physical examination,grading examinationpapers, and admissions. This work
was done according to regulationsstipulatedby the national committee. This
guaranteedthe fulfillmentof the country's higher school enrollmentplan and
the quality of the enrollees. It also brought convenienceto the examinees,
who could then take examinationsfor any higher school in the country without
having to travel beyond their counties, thus saving considerablemoney and
manpower.
ExaminationSubjects

Since liberation,some changes in the subjects of examinationhave taken
place. In 1952 there were eight subjects: the ABC of politics, Mandarin
Chinese, a foreign language (either Russian or English), history and geography,
mathematics,physics, chemistry,and biology. In addition, applicantsto
departmentsof physical education,music, and painting were examined in the
relevant subject.
In 1954 the enrollmeitexaminationswere classifiedinto two categoriesin
order to suit the needs of different specialities. First, applicantsto science
and engineering,medicine, agriculture,and forestry departmentswere required
to take the followingseven examinations: the ABC of politics, Mandarin Chinese,
mathematics,physics, chemistry,biology, and a foreign language. Second,
applicantsof liberal arts, law, finance and economics,and physical education
departmentswere requiredto take five examinations: the ABC of politics,
Mandarin Chinese, history, geography,and a foreign language. Applicants to
the finance and economics departmentwere additionallyexamined in mathematics,
and the applicantsto the department of music, painting, and opera were also
examined in the relevant subject.
In 1955 the examinationswere further classifiedinto three sets. Applicants to science and engineeringdepartmentswere examined in five subjects:
Mandarin Chinese, the ABC of politics, mathematics,physics, and chemistry.
of medicine, agriculture,forestry,biology,
Applicants to the departmernts
psychology, and physical educationwere also examined in five subjects:
Mandarin Chinese, the ABC of politics, the fundamentalsof Darwinism,chemistry,
and physics. Applicants to the departmentsof liberal arts, law, and finance
and economicswere 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 examinationagain fell into two classes. Candidates of departmentsof natural science (scienceand engineering,agriculture,
forestry, and medicine) were examined in Chinese, the ABC of politics, physics,
chemistry,and a foreign lakiguage.Candidatesof the departmentsof 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 enrollment system was suspended from 1966 through 1976. From 1966 through 1971 higher
school enrollmentwas totally stopped. When higher school enrollmentresumed
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in 1972, middle school graduates were excluded. Only workers, peasants, and
soldierswith at least two years' practical experienceand a junior-middleschool graduate level were qualified for enrollment. All academic examinations
were cancelled,and a new system of recommendationwas adopted. Consequently,
fraudulencebecame a common occurrence,and the quality of fresh enrollees and
the level of educationdrastically deteriorated. Our cause of education and
talented training suffered a serious setback.
In 1977 the recommendationsystem was nullified,and the system of unified
national higher enrollmentwas again called into operation. Fresh middle-school
graduates again begame the main source of enrollment,and the system of academic
examinationswas resumed. We adopted the principle of "admissionaccordingto
quality" with regard to the candidates'moral character,academic level, and
health, thereby greatl'yimproved the quality of the enrollees,restored the
normal order of teaching, and amelioratedthe general mood of society.
Since 1978 the unified national higher school examinationshave been
classifiedinto two groups:
(1) Candidatesfor the liberal arts major take examinationsin six
subjects: political, Chinese, mathematics,history, geography,and a
foreign language;
(2) Candidatesfor natural science (scienceand engineering,agriculture,
forestry, and medicine) majors take examinationsin seven subjects:
politics, Chinese,mathematics,physics, chemistry,a foreign language, and 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 examinationstake place on July 7, 8, and 9. The
time limit for each examinationis normally 120 minutes, with the exception of
Chinese (150 minutes) and biology (60 minutes). The time of examinationfor
all the subjects is stipulatedas follows:
July 7: Morning: Chinese,
July 8: Morning: Mathematics
July 9: Morning: Physics/History

Afternoon: Chemistry/Geography
Afternoon: Politics/Biology
Afternoon: Foreign Language

According to the regulations,all the examinationplaces are located in
cities of county level or above. The organizationand leadershipof the
examinations,the selection of the examinationplaces, the regulationsfor
proctoring the examinations,are all strictly stipulated.
The Goals of the Examination
The main goal of the examinationis to select qualified enrollees for
higher schools. In recent years more than two million new middle-school
graduatesand other young people have taken the examinations. This year only
about 560,000 students, or about one-fourthof the examinees,were enrolled.
Therefore, the examinationsare highly competitive. In view of the fact that
most of the examinees graduated from middle-schoolsome time ago, the examination papers must not unduly favor them over the actual level of the average
current middle-schoolgraduate.
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We stipulate the followingp&inciple in setting examinationquestions:
they must be both advantageousto the selection of enrollees for the higher
schools and conducive to the improvementof the level of teaching in the middle
schools.
In accordancewith the above,principle,there are four points in setting
examinationquestions. First, the higher-schoolenrollmentexamination,being
a kind of selectionexaminationfor universitiesand colleges,must have a high
predictivevalidity. The higher-schoolenrollmentexaminationis not an
achievementexaminationfor middle-schoolgraduates;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 considerablesection of the examinationquestions must be tolerably more
leaving examinations.
difficult than those of senior-middle-school
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 knowledgeand ability must be
taken into considerationin setting the examinationquestions. To take the
examinationof Chinese for an example, the examinationpapers are designed to
test the examinees'reading comprehension,writing, and essential knowledge
about the languageby questions about present-dayChinese and composition.
Normally, reading comprehensionand writing constitutefifty points each, and
basic knowledge,accounts for twenty points. To take another example, questions
of mathematics,physic6, 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 comprehensiveway.
Secondly, as the higher-schoolenrollmentexaminationhas some influence
on teaching in the middle schools, it is essential that the scope of the examination questionsdo not go beyond that of the syllabusesof the subjects for
middle-schoolstudents,nor exceed that of middle-schooltextbooks. Furthermore,
they should cover as much as possible the basic contents of the midldle-school
syllabus and textbooks as well as their requirementsfor basic skills. For
example, in the chemistryexaminationpaper of 1984, 17 percent of the questions
came from the third-yearjunior middle-schooltextbooks;40 percent came from
the first volume of senior middle-schooltexts, and 42 percent from the second
volume. The paper included fifty concepts and over eighty elemental compounds,
which covered all the basic theories in senior middle-schooltextbooks,including
physical constructions,the periodic laws of elements, chemicalbalance, as
well as chemical calculations.
The third point in setting examination questions is that it is also
important that difficulty in the examinationquestions be suitably graduated.
Judging from the higher-schoolenrollment examinationsin the past few years,
it is essential to give some questions of intermediatelevels, in order to
distinguish the one-fourthexpected enrollees from the rest. Even these questions should be of varying degrees of difficultyso as to bring out the difference in the high scorers' grasp of knowledge and their ability to put it
into practice and to widen the gaps between their scores. This will enable us
to pick out the qualified examinees according to their academic merits. In the
meantime, due considerationmust be given to the actual conditionsof 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 respectiverequirementsof education,
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in 1984 we decided to attach some optional questions of greater difficultyand
a higher level than the requirementsof the middle-schoolsyllabusesto the
examinationpapers 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 examinationquestionshas constantlybeen
improved. The level and scientificmethod have also been raised. In respect
to the types of questions,new experimentshave been made every year in addition
to such traditionaltypes as true-or-falsequestions,filling-in-the-blanks,
multiple choice, filling-in-the-pictures,
reading-the-pictures,
calculations,
defining terms, correctingmistakes, answering simple questions,and comprehensive 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 standardizationof examination questions,the objectivityof
grading, and the modernizationof the whole testing system in higher-school
enrollmentexaminations. For instance, in recent years, multiple choice, which
4school
is still under special experiment,is being introducedinto higherenrollmentexaminations,and its merit of one correct answer and objectivityof
grading is being assimilatedinto other comprehensivequestionsas an experiment.
Nevertheless,just as the traditional questionsand answers have their own
limitations,it is difficult to use multiple choice alone to achieve the same
effect as that produced by the classics and the "politicalessay."
In setting the examinationpapers, 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 respectivecorrect answers. Set B is prepared in case the examination is postponed on account of some unsurmountabledifficulties.
Grading the Examination
Printing and distributingthe higher-schoolenrollmentexaminationpapers,
and the,examinationitself, are under the unified management of the working
committeesof higher-schoolenrollmentof all the provinces, municipalities,
and autonomousregions (except for Taiwan). There are altogetherapproximately
53,000 examinationplaces in some 2,400 counties, cities, and districts throughout the country. On July 7, 8, and '9,more than 100,000 people are needed to
proctor, and after the examinationsanother 100,000 teachersmust be organized
for grading the examinationpapers, which normally takes about two weeks.
In order to strengthenthe 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, examinationpapers of the subject
are sent to one school.
The grading work is mainly'doneby higher-schoolteacherswith the participation of a proper percentage of experiencedmiddle-schoolteachers. Normally,
university teachersaccount 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 examinationlocationhas some senior
teachers to do the checkingwork. Meanwhile,people designatedby the enrollment committeesof the provinces,municipalities,and autonomous regions
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selectivelyexamine 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 examinerbeing in charge of one
question (compositionand essay question are under the common responsibilityof
two examiners). The expenses of the grading are covered by the national enrollment 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 enrollmentcommittee of the provinces,municipalities,and autonomous
regions. After the political And physical examinations,we make a decision on
the basis of minimum scores. This identifiesabout 10 percent more than the
total number of the studentsto be enrolled according to the plan. The universities and collegeswill then select their enrolleesaccording 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 departmentsor specialities.
To make up for the shortcomingsof the unified examinations,we have decided
that starting this year, a small number of studentswith excellent academic
records or of rare intelligencebe exempt from the examinationsand sent directly
to the universitiesor collegesand that a few other studentswith 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 susceptibleto social evils. The
system of the unifikd higher-schoolenrollmentexaminationis very effective in
selecting qualifiedmiddle-schoolgraduates and other young people for universities and colleges, in accordancewith the overall enrollmentplan of the state.
It ensures the quality of the new enrollees of the higher schools and the training of talented people and, to certain extent, it also gives an impetus to the
improvementof teaching in the middle schools. In the past few years, we have
made some improvementsin the subject, content, and form of the examinations
and in the scientificquality of setting the questions. However, the present
traditionalexaminationsstill have a long way to go to meet the demand of
standardizationano scientificmethods, 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 seminat and learn from other countri-s'strong points
on the basis of our own experience,so as to improve our higher---_oolenrollment examinationsand strive to establish a higher-schoolenrollmentexamination
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, standardizationoften involves the use of
immense resources of manpower and financial support. This is the situation
facing the administrationof standardizedtests in China. The topic that I
choose for discussionis that the ideas and procedures of a standardizedtest
can be tried out with the help of a microcomputer. In this way we can follow
all the technicalitiesof standardizedtesting, which have become so specialized
that only highly professionaltesting organizationscan handle them properly.
I believe that only when more and.morepeople are familiarwith the concepts of
standardizedtesting and the sequentialsteps of constructinga test in a small
way can China have standardizedtests in a big way. Over the past few years, I
had the privilege of working with a team of test-setterson the English Proficiency Test (EPT), the first of its kind that had been trying to follow all the
requirementsof,a standardizedtest. I would like to make use of the data we
collected to illustratemy points. I am addressingthis to Chinese readers
with the intent of familiarizingthem with the ideas and techniquesof modern
testing. In the course of my preparation,I have made extensive use of such
classics as Robert Thorndike'sEducationalMeasurements.
Stage One: ,Planninga StandardizedTest
Constructinga Test
Figure 7.1. illustratesthe stages in constructinga 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 fundamentallya decision-makingprocess. The test planner is
faced with the question of studying the needs of the society in terms of educational objectivesand deciding on the kind of suitabletest to fulfill such
needs. In general, tests can be categorizedin differentmanners: 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 achievementtest measures the progress or achievementthe studentsmade
over a period of time. It has to follow rather rigidly the course syllabus,
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Figure 7.1. Flow Chart of Stoges of Standordized Test
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and the scores of the students r'eflect
specific syllabus.
A proficiency test measures the students'proficiency level in particular
skills or areas of knowledge so as to determinewhether their level corresponds
to specific requirements. In the case of a languageproficiency test, adequate
control over language skills is implied. The proficiency test differs from the
achievementtest with regard to uncertaintyabout previous instructions;it is
aiming at a common standard that can be applied to all.
The aptitude test is an indicator of some future performanceby the individual. A language aptitude test, therefore,is a prognosticmeasure that indicates whether a student is likely to learn a second language readily.
The diagnostictest differs from the others in that it relates to the use
of informationobtained and to the absence of a skill in the learner. A diagnostic test may be constructedfor itself or it may be an additionaluse made
of an achievementor proficiency test.
When to use what test is a matter of educationalconsideration. 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

Feedback &
Backwash

*

*

Selection

*

*

Progress
Check

*

Proficiency
Evaluation

*

Prediction

Aptitude

Diagnostic
*

*

*

*

*

2. According to the way test scores are reflected
The norm-referencedtest compares a student'sperformance against the performance of other students. The norm-referencedtest is used for the purpose
of selectionof candidatesby setting up either percentile or standard score
norms.

test indicateswhether the student has met predeThe criterion-referenced
termined objectivesor criteria. The achievementtest is very often criterionreferencedbecause it is geared to certain known syllabuses.
3. According to the manner in which test items are graded
The objectivetest consistsof objective items, each of which has a specific 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-choiceitems as well as
fill-in-the-blankand short-answerquestions.
The subjectivetest consistsof subjectiveitems that do not have a single
right answer. A subjectiveitem may be scored in different ways by different
teachersunder different circumstances. Subjective items include compositions,
translations,or oral interviews.
4. According to the way the skills and abilities of the studentsare
measured
Discrete-pointtest measures whether or not the studentshave 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-choiceitems are discrete-pointitems.
The global test, in the case of a languagetest, has global items which
measure the students'abilities to understand and use language in context.For
example, a compositioncan measure the students'use of vocabularyand 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 sufficienttime 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-scaletest is used in citywide and statewidetesting programs,
made practical by the advances of technology for processingthe examinee responses. A large-scaletest is a standardizedtest 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 reliableand valid.
The classroomtest 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 objective eyaluationof each student'sprogress, that is,
his or her attainmentof course objectivesand his or her performance in relation to that of the rest of the class. In general, the teacher does not have
to utilize the sophisticatedtechniquesused in large-scaletesting programs.
Differentiatingtypes 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-referencedtest of
English proficiency,which should consist of a large proportion of discretepoint objective items, supplementedby 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 EducationalObjectives of English
Proficiency

Bloom's
Taxonomy

Test (EPT)

Percentage

EPT

6.3

Structure
Knowledge
Vocabulary

12.5

Reading
Comprehension

25

Comprehension
21.9

Listening ,
Comprehension

6.2

Application

Correction

Analysis

Close

12.5

Synthesis

Writing

15.6

Evaluation
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Determiningthe Content and Score
In this respect, Bloom's taxonomy of educationalobjectives (1956) may
throw some light on what activitiesand skills to appraise in an educational
test. A test does not have to cover every domain listed in the figure: however, the test constructorwould be well advised to consider in every test
situation the applicabilityof some type of classificationof behavioralobjectives. Even a limited applicationshould help him or her break away from the
traditionalpattern of testing which is confined to knowledge of definitionand.
facts. The taxonomy is a hierarchy of objectives representingdifferent levels
of intellectualabilitiesand 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 distribution: 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 studentsmay give a variety
of responses. Oral interview,compositions,content questions,and translations,
for example, are all open-ended. The marker of open-endeditems is often accused
of being too subjective;however, through the developmentof an appropriate
scoring procedure, it is possible to evaluate student performancewith 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 grammaticalrules

Comprehension

Identificationof grammaticalerrors

Application

Correction of grammaticalerrors

Analysis

Formation of sentencesto express ideas

Synthesis

Combining sentences into a discourse

Evaluation

Judgment of style

Cloed items are designed to elicit specific responses from the student.
item format is most often selected for standardizedtests,
multiple-choice
The
typicallymake heavy use of short-answeritems, for
teachers
classroom
whereas
a scoring system in advance. When possible, the
prepare
must
teacher
which the
how their performance is to be evaluated.
exactly
told
be
should
students
the test plan is the specificationof the
of
feature
Another important
the test as a whole and in various parts.
in
number of items to be included
Relative weights should be assigned to the various parts of the test. The
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purpose of the assignedweights is to assure that the various parts will
contributeto the composite score in proper relation to their judged importance.
Finally a two-axis chart of specificationcan be worked out.
Table 7.4. Distributionof Items in the English Proficiency Test
(EPT) by Type and Complexityof Skill
Type of Skill
Grammat. Voca- Reading
Listening
Structure bulary Compre. Cloze Compre. Writing Total
Knowledge

10

20

Comprehension
Applications

30
40

35

75

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
(minutes)

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
standardizedone and open to the public. It involvesproducing the syllabus
for those taking the test and instructionsfor administeringand scoring the
test. In some cases, a specimen test is also included in the syllabus. The
syllabus is somethingboth the test-settersand the public have to follow, so
that the test can be held constant and play the role of standardization. In
China, very few tests have syllabusesto go with them, and the test-takershave
no way of knowing in advance how thy are going to be tested. In addition, the
test-usershave no way of knowing how the test scores are going to be interpreted. 'TheEPT has a syllabusand a set of specimen tests, and they are known
to the public. The productionof a test syllabus should be consideredas a
major step towards standardization.

Stage Two: Pretesting
Requirements
Pretestingis an important stage in standardizedtesting. A standardized
test involves tens of thousands,
of test-takers,and it is a very often a
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selection decision-makingprocess. In order to ensure the reliabilityand
validity of the test, it is necessary to introduce the stage of pretesting,
the central technique of which is item analysis.
Certain requirementsfor pretestingmust be fulfilled before analyzing the
gathered data. The sample for the pretestingmust be representative,consistent,
and secure.
The sample for the pretesting should be representativeof the population
to be tested and be selectedby an efficient samplingprocedure. Ideally, each
student in the sample should be individuallydrawn from the populationby simple
random or stratifiedsampling. This question has to be consideredin 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 representationis best obtainedby
having a broad sampling of test-takers.
Whepiwe say the sample must be consistent,we mean that the same test format must be administeredunder the same circumstances. This is absolutelynecessary for a new standardizedtest because the pretest will give us information
on whether the test is adequate 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 eventuallybuilt up.
In a large country like China, where a nationwide test often involvesmillions
of test-takers,securityhas always been a headache. It is advisable therefore
to have large quantitiesof items 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 standardizedtest 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 difficultyof each item; (2) the discriminationpower for
each item; (3) weak or defective items; (4) the correlationamong the items in
order to avoid overlap or bias in item selection; (5) the number of items constituting the final test and the appropriatetime limits for the final test.
Item analysis is an intricateprocess that can only be done on a computer.
This can be managed on a microcomputerthat is now easily accessible in China.
The program 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 excerpt 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 lrger the item proportionp, 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 students 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.

ITEM NO.: 20

MT

HI

KEY: D

8.12

ITEM NO.: 21

KEY: D

MT

12.14

MI

12.34

ITEM NO.: 22

MT

12.14

NI

12.34

TEST CODE: EPTPG1

MA

12.14--11.0-

MB

10.04

MA

11.19

MC

8.01

MD

9.09

13.77

MO

NO. OF CANDIDATES: 174

-5

A

B

.C

D

0

5

2

21

146

0

TEST CODE: EPTPG1

MB

12.64

MC

MD

7.83

KEY: C

MA

Excerpt of EPT Item Analysis Printout

14.48

10.05

MC

13.99

ND

nO

9.21

0.42

0.09--0.02

Cr

Dr

Or

P+

Pd

0.3

0.46

0

0.84

9.05

P+

Pd

A

B

C

D

0

Ar

Br

Cr

Dr

Or

62

18

3

91

0

0.4

0.02

0.06

0.51

0

TEST CODE: EPTPGI

MB

Br

NO. OF CANDIDATES: 174

MO

0.42

Ar

0.52 12.77

NO. OF CANDIDATES: 174

A

12

B

C

12 139

D

0

Ar

Br

Cr

Dr

Or

P+

Pd

11

0

0.23

0.13

0.51

0.16

9

0.8

9.65

z being the standardscore 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, signifyingthat
both the test as a whole and the subtest are somewhateasy. 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 studentsare distinguished from the other fifty students, and the number of discriminationbetween persons is 2,500 (50*50). If the P-value is 0.01, we can only distinguish
one person from 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 consideredacceptable.
Items below 0.3 and above 0.7 should be consideredcautiously.
Item DistinguishingPower. A good item should be able to distinguish
between studentswith high scores and those with low scores. In classroom
testing, this is done by dividing the scripts of the students into three subgroups 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. ComputingDiscriminationIndex for Classroom Use
N=36,
Lower
subtotal
(L)

U=12,

L=12

Item

Upper
subtotal
(U)

1

11

-

5

=

6

6/12 = 0.5

2

6

-

6

=

0

0/12 = 0.0

3

3

-

5

=

-2

Difference
(U-L)

DiscriminationIndex
(U-L)/U

-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 subgrouppassed; thus, the discrimination index is 0.5. But for item 2, six from each of the two groups got
it right, so the discriminationindex 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-scaletesting the model is too simplisticbecause it does not
differentiatestudents in the same subgroup. The use of the biserial-correlation
coefficientis recommended:

r
bis

Mr - Mw
St

p(l -p)
y
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where
mean criterion score for students choosingthe right answer

Mr
Mw

=

mean criterion score for the other students

St

=

standard deviation of criterion scores for all students

p

=

proportion choosing the right answer
ordinate in the normal distribution,which divides the area under the curve in the proportionsp and 1 - p

y

Coefficientsof Two Models
Table 7.7. Biserial-correlation

Criterion
(Total Scores)

u
p
p
e
r

1
o
w
e
r

Students Choosing:
Wrong Answer Right Answer

20
19
18
17

1

2
2
3
4

16
15
14

1
1
2

4
2
2

13
12
11
10

1
1
2
3

2
1
1
1

12

24

Total

Totals

=11

2
2
3
5
5
3
4

3
2
3
4

=5

36

For classroom testing
D

=0.5

(U-L)

For large-scaletesting
Mr = 15.875

Mw = 12.75

St = 2.99

p = 0.67

= 15.875 - 12.75 * 0.67 * (1 - 0.67) =

rbi,

2.99

0.3635
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y = 0.3635

0.637

Table 7.7. compares the results of the two models, and we can see that the
use of biserial-correlation
coefficientyields a higher discriminationindex.
In Table 7.5. the numerals below Ar, Br, Cr, Dr, and Or denote the biserialcorrelationcoefficientsof the students choosing the options A, B, C, and D
and omitting the item: 0.09, 0.02, 0.3, 0.48, and 0. Items with biserialcorrelationcoefficientsabove 0.3 such as the key (D) and the "distractor"C
are consideredacceptable,whereas A and B must have "distracted"some of the
better students. In general, it is sufficientto look at the biserialcorrelationcoefficientof 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 respectiveoptions,
whereas the row under MA, MB, MC, MD, and MO gives the mean-criterionscores of
these students. We can see then that five studentswith the mean-criterion
score of 8.12 chose A, and two students with the mean-criterionscore of 10.04
chose B. So both A aridB are weak distractorsand need to be modified. If we
replace them with some stronger distractors,the facilityvalue will be lower,
and the item will have even stronger discriminationpower.
Correlationsamong the items. To study the correlations,it is necessary
to use a special technique known,as factor analysis. We have been able to incorporate the factor analyticprocedure in GITEST II. This procedure provides
us first with a correlationmatrix.
Table 7.8. shows the various correlationsamong the subtests of the EPT.
The principal componentsof the correlationmatrix were obtainedand were followed by a varimax rotation to simplify their interpretation.
Table 7.8. CorrelationMatrix of Different SectionsWithin EPT

Grammat.
Structure
(I)

(I)
(II)
(III)
(IV)
(V)

--

0.70
0.62
0.08
0.77

Vocab. & Cloze
Read.Comp.
(II)
(III)
0.70
__
0.66
0.25
0.92

0.62
0.66
--

0.21
0.81

Listen. Guided
Compre. Writing
(IV)
(V)

Total

0.55
0.67
0.64
0.17
0.80

0.77
0.92
0.81

0.08
0.25
0.21
--

0.39

(IV)

0.39
--

Table 7.9. shows that the componentsof the test can account for 63.5 percent of the variance (R2 ). The first factor is comprehension(both reading and
listening);the second factor is comprehensionin connectionwith grammatical
knowledge. Both reflect the receptive skills of the students. The third factor
is written expression(cloze and guided writing), which is a productiveskill.
The factor analysisof the componentsconformswith the original intentionsof
the test-setters.
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Table 7.9. Factor Loading after Varimax Rotation

I

0.68
0.53
0.40
0.20
0.30

0.30
0.67
0.32
0:78
0.36

GrammaticalStructure
Vocab. & Read Comprehen.
Cloze
Listening Comprehension
Guided Writing
Contributionof Factor
Perc6ntage
Total Percentage (R2 )

Factor
II

1.39
27.70

1.03
20.50
63.50

III
0.30
0.18
0.52
0.26
0.56

0.77
15.30

Assembling the test. The procedure for assemblingthe test uses itemanalysis data for selecting items with good discriminatingpower and specific
difficultylevels for the final test. The EPT setters have predeterminedsomewhat arbitrarilythe number of items for each level of difficulty.
Table 7.10. EPT Items at Each Level of Difficulty

Level
Very easy items
Easy items
Medium items
Difficult items
Very difficult items

Number

Percentage
5
15
60
15
5

7
20
81
20
7

Facility

0.9--1.0
0.7--0.9
0.3--0.7
0.1--0.3
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 report that the test as a whole tends to be somewhateasy with too many very easy
items. The report is followed by statisticsof each subtest, so that we know
what items to moderate or to replace.
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Table 7.11. Tabulation of p-value and rbis Coefficientsof 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

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

0
0
0
0
0
0
0
0
0
0

2
2
1
1
0
0
0
0
0
0

0
1
1
3
0
0
0
0
0
0

0
0
3
2
4
4
4
0
0
0

0
0
0
2
4
3
3
3
0
0

0
0
1
3
4
8
3
3
2
0

0
0
2
3
6
4
9
1
1
0

Total

0

6

5

17

15

24

26

VD 5%
7

D 15%
20

I 60%
81

Total

0
0
4
1
2
-- 11
40
0
0

0
0
2
10
4
2
1
0
0
0

0
1
0
0
0
0
0
0
0
0

2
4
14
25
24
32
24
7
3
0

22

19

1

135

VE 5%
7

Total
135

E 15%
20

Total

0

11

82

41

1

135

Pass

0

4

75

35

1
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Table 7.12. Item Statisticsof EPT's Listening Comprehension
EPTG1 Subtest Table
Lists
No. of Items: 35

(from 101 to 135)

Mean

SD

Variance

pE

pd

20.53

6.63

43.96

0.59

12.13

Difficulty
VD
D
I
E
VE

Total

Rll

Rbis

Skewness

Kurtosis

0.95

0.53

-0.01

-0.77

No. (4.3)
0
0
1
2
0

0
1
25
'9
0

Items

126
105.121

Here it must be stressed that items cannot be selected only on the basis
of their statisticalproperties. It should be agreed by all concernedthat the
item is a good measure of the educational objectivesto be tested. It is desirable perhaps to consider (1) whether the test serves the intendedpurpose in
terms of content areas, item types, and weighting; (2) whether the test is reliable and valid in terms of facilityvalues, discriminationpower, item distribution,and scoring method; and (3) whether the test is feasible in terms of
test length, time limits, and other administrativeor environmentalfactors.
Stage Three: Administeringthe Test
In China, where testing and examinationshave a long historical tradition,
a sophisticatedprocedure of test administrationhas developed. I shall discuss here only briefly some of the relevant factors in connectionwith the
administratiopof multiple-choicetest forms because they are relativenew in
China not only to test writers but also to test administrators.
The very cpncept of a standardizedtest implies rigid control over the
conditionsof administration. A standardizedtest seeks to establishnorms,
but norms will be meaningful only if derived from the administrationof the
test under the establishedconditions. Standard uniform procedures are particularly important for an examinationthat is given nationwide. The scores of
examineeswill be comparableonly if all supervisorsand their assistants follow the same procedures and give exactly the same instructions.
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ProducingTest Bookletsand AnswerSheets
Preparingtest bookletsand answersheetsfor multiple-choice
itemsinvolves
a numberof considerations:
The physicalform. Apart from the technicalproblemsof decidingpage size,
numberof pages,use of coverpage and blankpages,planningthe layoutof
individual
pages in relationto differenttypesof itemsis obviouslyan important point for consideration.The best arrangement
is that whichgivesthe
optimumcombination
of legibility
and economyof space. In orderto protect
security,it is desirableto have differentformsof the same test paperready.
These formsshouldbe sortedand packedin bags in such a way that when they
are used,the examineessittingcloseto one anotherwill not get the same form.
This also appliesto the productionof answersheetswhich shouldalso have
differentformats. In large-scale
testingthe techniqueof machinescoringin
the form of optical-scanning
equipmentand computersis used.It requiresa
carefullydesignedanswersheet.
Clarityof instructions.To ensurethat everyexamineegets the same instructions,
it is advisableto put down clearand simpledirectionson both the
testbookletand the answersheet. It is the author'sjob to findthoseelements
or characteristics
of formatthatwill be most effectivein causingexaminers
and examineesto followdirectionsexactly. Use of such devicesas boldface
type,underlining,
enlargement,
contrasting
colors,and encirclingwill be very
helpful. For a multiple-choice
test,specialinstructions
shouldbe made so
that the examineesknow whetherthey shouldrespondto everyquestions,even if
they do not know the correctanswer. If guessingis not encouraged,
then the
authorshouldalsomake that clearin the directions.
Arrangement
of items. Itemsare usuallyarrangedaccordingto a levelof
difficulty,
with the easiestitemplacedfirst. However,item difficulty
must
be approachedwith some caution,and the sequenceof itemscannotbe based only
on this information.Contentand othereditorialconsiderations
shouldbe
takeninto account. The EPT has a listeningcomponentand a writingcomponent.
The firstcomponent,'though
not easier,is put at the beginningthe test for
administrative
convenience.The secondcomponentis the last subtestbecause
it is difficultfor the test-takers
to controltheirtime in a writingtask.
Organizingthe TestingRooms
For multiple-choice
tests,it is desirableto adoptmeasuresto prevent
prearranged
cheatingplans. For example,seatingexamineesin randomordermay
preventfriendsfrom communicating
for any purposeduringthe test. Whenever
possible,examineesshouldface in the samedirectionin any levelseating
arrangement
and shouldbe separatedby a minimumof one and one-halfmeters.
A recordof the seatingplan shouldbe made in case it is neededfor a future
securitycheck.
The supervisoris a very importantpersonin the measurement
process. His
job is to carryout preciselythe directionsof the test author. The meaningfulnessof the test scoreswill dependin no smallmeasureon how seriouslyhe
takeshis'job. The trainingof supervisors
and proctorsis thereforeessential
in implementing
the test.
Markingthe Tests
If the test is entirelycomposedof a multiple-choice
items,then the
machine-scoring
methodcan be applied. Considering
the backwasheffectsof the
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multiple-choicetest, essay-typeitems 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
approachesto the problem of obtaining reliability in the ratings of essays have
been used. One attempts to reduce scoring variabilityby providing detailed
guides to the rating, the other concentrateson global ratings and reduces the
error by including a number of independentratings in the total score. In the
Chinese context,ho matter which approach is used, it means a greater administrative load because the markers are required to assembled in different centers.
GatheringData on Test Items
In China large-scaletesting requires an enormouslylarge number of personnel 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 mainframesthat are not
fully utilized. The problem facing us is lack of a single model to process the
data. It is therefore imperativeto popularizemodern statisticalconcepts, on
the one hand, and adopt a few basic criteria for data processing,on the other.
The criteria should take into considerationboth objective and subjective
tests. Although this discussionof item analysismainly deals with objective
tests, other analyticalprocedure should be sought to describe data on subjective test items.
Stage Four: Establishingthe Norm

Evaluating the Test
Standardizedtests are essentiallynorm-referencedtests. Establishing
the norm is the final goal of standardizedtesting. Before we embark on the
establishmentof norms, we must study the final statisticsonce 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 reliableand
valid, and the difficultylevel of the test is suitable.
Normalcy of score distribution. GITEST II provides us with a frequency
distributiontable of total scores.
Table 7.13. Item Statisticsof EPT as a Whole
EPTPG1 Test Table

Total No. of Subject: 5
Date of Analysis: 1985.6

Total No. of Items: 135
Date of Test: 1983.12

Rll

pd

Mean

SD

Variance

Et

78.99

19.51

380.64

0.59 12.14

Rbis

0.93 0.49
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aVALUE

Skewness

Kurtosis

0.83

-0.13

-0.29

The skew measures the degree of departure from symmetry; the obtained
value lies between -1 and +1. A positive skewnessdenotes that many of the
items were rather difficult, so that most of the scores are gathered near the
lower end. A negative skewnessdenotes 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

Negative skewness

Kurtosis is the sharpness of the curve of a distribution. If a distribution has a relativelyhigh peak, then it has a positive value from 0 to 1; if a
distributionhas a relative flat top, then it has a negative value from 0 to
-1. 0 denotes a normal distribution.
Reliability. The reliabilityof the test is given by Kuder-Richardson
formula KR-20:

n
n (1Pi qi
n + 1
where

n =

SD

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 reliabilitycoefficientshould be more than 0.90 if it is a
large-scaletest. R is also given in Table 7.12.
Validity. The validity of the test can be found by computingthe correlation coefficientbetween the new standardizedtest and a well- established
standardizedtest of similar character. When the EPT was first tried out in
1980, a group of examinees had the opportunityof taking two TOEFLs and two
EPTs within a short time, so the test-setterswere able to obtained a correlation matrix.
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Table 7.14. CorrelationMatrix Between Two EPT and
Two TOEFL Tests

EPT
Sample
I

I
II
III
IV

EPT
ml
II

0.86
0.86
0.85
0.85

0.86
0.86

TOEFL
Sample
III

TOEFL
Dec. 1980
IV

0.85
0.86

0.85
0.86
0.87

0.87

A correlationcoefficientabove 0.7 shows a high correlationand a marked
relationshipbetween 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 consideredas the ideal difficulty level.
GITEST II gives a test-evaluationreport summarizingall 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 correct, indicatingit is a medium-leveltest. The standarddeviation is 19.51
against the expected standard deviation of 19.92, having a range of 97, indicating the scores are well distributed. On the whole, the distributionof the
scores is normal. The test is very reliable; the standarderror 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 discriminationpower. Twenty
items do not meet the requirement.
An analysis of each componentshows that:
GRAM has a mean score of 13.82, with 69 percent of the answers correct,
indicatingit is a medium-levelcomponent. In this componentGRAM, 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-levelcomponent. 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,
indicatingit is a medium-level component. On the whole, in this component
READ, three items do not meet the requirement.
CLOZE htasa mean score of 10.14, with 51 percent of the answers correct,
indicatingit is a medium-levelcomponent. 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-levelcomponent. On the whole, in this component
LIST, three items do not meet the requirement.
Establishingthe Norm
Basically,establishingthe norm means creating a frame of reference for
interpretingtest results. Results should be reported in units that have the
following properties: (1) uniform meaning from test to test, so that a basis
of comparisonis 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 characteristicmeasured by the test must permit the ordering of
individualsalong a continuum from low to high.
There are different types of norm for educationaland psychologicaltests.
Norms by age and grade, for example,describe an individual'sstanding in relation to other individualswho are the same age or in the same grade. The
percentile rank distributionis a straightforwardway of representingnormative
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 standardizedtesting programs it is advisableto have multiple and
interchangeableforms of the same test. Since two forms of a test can rarely
if ever be made to be precisely equivalentin 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 conversionwill be directly equivalent. The last fifteen or twenty years
have witnessed a vigorous developmentof new designs and methods for equating
test scores. These new methods involve the use of the computerand a sophisticated program of controlleditem pretesting and analysis.
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Table 7.16. PercentileRank DistributionTable
(Scholarsto Study Abroad)

Score Range

155-159
150-154
145-149
140-144
135-139
130-134
125-129
120-124
115-119
110-114
105-109
100-104
95-99
90-94
85-89
80-84
75-79
70-74
65-69
60-64
55-59
50-54
45-49
40-44

Frequency

3
6
21
58
92
123
207
295
330
385
393
354
347
301
273
198
160
125
74
68
57
83

Cumulative
Frequency

3,953
3,950
3,944
3,923
3,865
3,773
3,650
3,443
3,148
2,181
2,433
2,000
1,686
1,339
1,038
765
567
407
282
208
140
83
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Percentile
Rank

100.0
99.9
99.8
99.2
97.8
95.4
92.3
87.1
79.6
71.3
61.5
51.6
42.7
33.9
26.3
19.4
14.3
10.3
7.1
5.3
3.5
2.1
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ASSESSING THE QUALITY OF EDUCATION OVER TIME:
THE ROLE OF THE NATIONAL ASSESSMENTOF EDUCATIONALPROGRESS (NAEP)
Archie E. LaPointe

Testing in the United States

A Revolution in Education
The past few years have witnessed a rather significantrevolution in education in the United States. A general feeling of discontentwith the products
of our educationalsystem developed as policymakersat the state and federal
levels addressed issues of youth employmentand increasingevidence of poor
performance in the basic skills by school children. Because of declining birth
rates, these problems were occurring during a period of diminishingenrollment,
the closing of individualschool buildings, and large reductionsin the number
of teachers employed.
Finally, concern continued over performance on the college admission tests
(the ScholasticAptitude Test [SAT] and the American College Training Program
[ACT]), which had seen significantscore declines over a prolonged period.
All of these elementsprovided a ready context for action.
The catalyst for this revolutionwas Dr. Terrell H. Bell, the former
Secretary of Education under President Reagan. Early in the administrationof
the new president,Dr. Bell called together an impressivegroup of lay people
and scholarsto considerthe condition of American education. They spent a
year hearing testimony and consideringthe 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 considerableattention.
The theme of all these documentswas that American education needed serious
attention. The most significantproblems were identifiedat the secondaryschool level. American childrenwere not being provided the quality education
guaranteedthem by law nor was the substance of their exposure to learning fair
return for the investmentof tax dollars. The theme of one report, the Paideia
Proposal,was that the U.S. had met half of its legal commitmentsby 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 criticismshad to do with the fact that performance declines
were occurring during a period of time when expendituresfor educationwere
increasingat a rapid rate.
At the same time, the administrationof PresidentReagan was attemptingto
move as many governmentalresponsibilitiesback to the individualstates as
possible. Education has traditionallybeen a state responsibility,and a
strong tradition exists of resisting any attempt of the federal governmentto
influence or control the curriculumor to generate nationally imposed testing
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programs. National, or federal,participationin 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 (typically50 percent) and the
second largest portidn of school funds comes from the state treasuries. So it
was appropriateto focus on the states as more and more people and all sectors
of society looked for reform and improvement.
Criticismsof teachers and of the education establishmentwas broad and
general. This general disillusionwith the educationalestablishmentprovided
opportunitiesfor 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 especiallytrue in the case of 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 legislatorsas 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 descriptionsof what each of the fifty states has done in
response to the points outlined in the initial report. This is a rather impressive 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 commissionsof one kind or another. In
some cases, single states have created several commissionsto look at different
aspects of the curriculumor of local institutions. Many of the states have
enacted new laws requiringmore stringent standards for educationsand/or for
secondary school graduationand several have strengthenedtheir statewide
testing or assessmentprocedures. Over half of the states have addressed the
question of teacher qualificationsand have imposed, or are attemptingto impose, tests that will measure the qualificationsof entering and/or practicing
teachers.
Testing as a Solution
Many of these decisions involve testing in one form or another. Broad
categoriesof questions are being asked, and often measurement is being prescribed as a response:
Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:
A:
Q:

How good or bad are local/stateeducationalsystems?
Test children and find out how well they are achieving.
How effective have the reforms of the past been?
Compare test results of today to those of the past.
How can we be certain studentswill leave school with adequate skills?
Test them at several grade levels during their education and insist
on performance.
How can we improve the value of a secondary certificateor diploma?
Award one only after students can pass a test.
How competent are our teachers?
Test them and find out.
How can we be certain that only competentpeople will become teachers
in the system?
Test all applicantsto assure that they have good skills and are
competent.
How will we know if the reforms being institutednow will have been
effective?
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A:
Q:
A:

Test now and test again in a few years to determine if they have made
a difference.
How does a district or state compare with others of like
characteristics?
Use similar assessmenttechniques 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 additionaldifficult 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 describingwhat children should know and be able to do as
well as what teachers should bring to their profession. "Higher-orderskills"
is a phrase being used more and more to describe abilities to understanddeeper
meanings and solve problems. Scores of students on questions that measure these
skills have been declining--evenamong the most able.
"Computer competence"and "educationfor a technologicalsociety" are also
heard more and more as the objectivesof modern education are described.
A consistenttheme that runs through all of these issues is the notion of
accountability: what is the nation getting for its investment in education?
The states and the federal governmenthave consistentlyincreasedthe expenditures for education during the past twenty years. Local communities,states,
and the federal governmenthave investedlarge sums of money for general and
specificprograms to improve certain aspects of the system. Many of these have
had to do with equity and providing basic services to specificgroups of children, such as minorities,non-English-speakingstudents,and the handicapped.
Large percentagesof these budgets were devoted to improving instructionand to
making materials and teachersavailable 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 expendituresand 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
to determine the current status. A second answer is to continue to
system
the
to see if things are changing. Is the situation getting better
time
over
test
continuing? Do trends in the data indicatethat problems are
declines
are
or
growing?
Indeed, most local school districts as well as most of the fifty states
have well-establishedand long-standingtesting programs of one kind or another.
Various interestedparties have examined the informationgeneratedby these
tests and looked for specificanswers to their questions. Often they found
test results lacking in specificityor they discoveredthat test content was
inappropriate. If test results did provide informationabout growth or about
achievementvis-a-vis specificobjectivesor criteria, it was often difficult
to interpretthose results in terms of what students should know or ought to be
able to do.
Setting EducationalStandards
The federal governmentdoes not have the responsibilityfor setting educational standards in the United States; the states are charged with that responsibility,and in most situations,they pass it along to the local communities.
Local school superintendentsas well as state agency officials all face the
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same di]Lemma: each community representssuch a great diversity of populations,
minorities, and parental interests that it is usually very difficult, if not
impossible,to develop a set of standardsupon which all citizensof a school
district or state agree. As a result, objectivesor standards are usually
described in very broad, general terms.
Therefore, for example, test results that indicate that a group of children are able to achieve at certain levels with regard to certain criteria leave
the reader with fundamentalquestionsof significance: are these results acceptable? Could they be improved? Are we doing as well 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? Inevitablyit becomes
importantto turn these data into statementsof performancethat can be compared with a set of standards.
Competitionis a traditionaland useful technique of most Western societies.
Most of the testing that has been developed in the United States relies upon
comparisonswith some kind of "norm." This "norm," or average, reflects what a
representativesample of childrenor adults can do. So the notion of comparisons seems like a reasonablefirst step in interpretingperformancestatistics.
However, just as no national or standard curriculumexists in the United
States, there is no national test either. No one standard is common to all
states or to all school districts that administertests. Indeed, most of these
objectivesor standards decisions are made at the local or state level to satisfy 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 commercialtest publishers that measure what they feel is
important,or they create committeesthat 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
impossiblefor them to compare within their own boundaries the results of local
school districts. American society has always prided itself on this kind of
diversification. Individualityhas encouragedand permitted a kind of innovation that has proven to be very useful as we have looked for new solutionsto
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
situationagain are understandable. The characteristicsof the populations
within each of the fifty states, the variety of objectivesof those states'
educationalprograms, and the range in the amount of state resourcesdevoted to
providing educationalservices for young people are so great that comparisons
would seem to make little sense. On the other hand, it can be argued that
childrengrow up and move from state to state and the the federal government
is paying some portion of the educationalbill and has a responsibilityto
guarantee that all of its citizens are receivinga minimal educationalopportunity. Added to this is an overall national concern that has to do with the
quality of the human resourcesavailable to the country to achieve certain
national objectives in science,health, and defense, for example. Finally,
federal officials recognizethat competitionhas traditionallybeen a spur to
states to try harder to achieve certain objectives. Their view is that if
reasonablecomparisonsin education can be made, they can be an effective way
to encourage positive action.
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ComparingEducationalAchievementAmong the States: "The Wall Chart"
In the absence of such available comparativedata, the U.S. Departmentof
Education created what became known as "the wall chart." This was an attempt
to compare educationalachievementin the fifty states using available data.
These data included scores of college admissions tests, informationabout 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 themselveson the bottom of the list for the wrong reasons. For example, scores of a state in which only 4 or 5 percent of the best
of the graduatingsecondary 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 practicallyno minority populationswere compared with those of states
where significantportions of their populationsdo not speak English.
Reactions to the wall chart were vocal and negative. Several people suggested that some adaptationof the National Assessmentof EducationalProgress
(NAEP) be used to permit the states to compare themselvesone to another. This
measurement of the "outcomesof instruction"was felt to be a more appropriate
set of characteristicsfor comparisonpurposes. It has also been suggested
that a set of "educationalindicators"that would include achievementresults
and also informationabout the quality and experienceof teaching staffs, dropouts, funding for education, and so on, would provide a broader and more accurate picture that would permit more reasonablecomparisons. This debate continues 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 minimalcompetencytesting programs are discoveringthe strengths and weaknesses of
those kinds of actions. As results are taken seriouslyby school boards and
school administrators,teachers and administratorsare preparing more carefully
for the tests and, in fact, in many cases, are concentratingtheir instruction
on those points measured by the tests. In almost all situations,however, results on these minimum competencytests do show improvementof student performance. It seems realistic to assume that the tests have had an impact on curriculum content and on teacher behavior.
Other kinds of more general tests, similar to those that have traditionally
been used and are available from commercialtest publishers continue to predominate. Yet a study by the Center for the Studies in Evaluation at the
University of Californiaat Los Angeles recently indicatedthat most test results continueto go unused by teachersand school administratorsand, as a
result, have little impact on school programs.
Finally, an overridingissue of concern to test publishers is the quality
of their normative data. It is becoming increasinglyexpensive and difficult
to collect sufficientinformationon a large enough sample of students during
the test developmentprocess to generate norms that are high quality. Test
publishersmust ask the cooperationof school districts for which this represents
a significantintrusion 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 traditional publishers' offerings,tests developed by individualstates and large
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school districts to reflect their own instructionalobjectives,and minimum
competencytesting programs created to monitor state programs. Participation
in the nationalprograms for college entrance tests (the SAT and the ACT)
continues to grow in spite of declining total populationsof young people.
Meanwhile, the lay public has become increasinglysophisticatedabout
interpretingtest results, and as a result the demand is growing for results
that can be intelligentlyand easily interpretedand related to the questions
they feel are important.
National Assessment of EducationalProgress
In the United States:
o
o
o
o
o
o
o
o

o
O

o

Girls continueto read better than boys.
White boys and girls read better than black boys and girls, but the
gap has been narrowing during the past ten years.
Nine-year-oldboys and girls read better today than they did ten years
ago.
Boys and girls are less able to read charts and graphs than they were
ten years ago.
Children in urban disadvantagedschools do less well in mathmematics
than those attending suburban schools.
Children whose parents graduated from secondary school read better
than those whose parents did not.
Able thirteen-year-oldboys and girls do less well on higher order
skills than they did five years ago.
Boys and girls are less able to support a written propositionwith
logical arguments than they were five years ago.
Childrenwho do homework read better than those who don't.
Fifty percent of thirteen- and seventeen-yearolds no longer believe
that science can help solve the world's problems of pollution,nutrition, and energy.
Students from the southeasternpart of the country have traditionally
read less well then students from the other three regions. This is
no longer the case.

These statementsare possible because of the existence of the National
Assessmentof Educational Progress (NAEP).
Relationshipscan also be made between student achievementand teacher
qualifications,school characteristics,type of instructionalprogram, television viewing, and any other variable that may be judged significant. NAEP
currently collects data on nineteen important educationalissues.
NAEP was establishedby federal law fifteen years ago to measure what
nine-, thirteen-,and seventeen-yearolds and young adults know and can do in
several curriculumareas (reading,writing, mathematics,science, social
studies, citizenship,occupationalawareness,literature,art, music, and
computers). It measures performanceperiodicallyand records progress over
time. NAEP uses a sophisticatedsampling technique that permits it to gather
robust, reliable, and valid informationabout the U.S.'s thirty-fivemillion
studentsby assessing only one hundred thousand of them using carefullyprepared tests that are administeredfollowing scientificallyrigorousprocedures.
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It measures reading every two years, mathematics and writing every four
years, and other curriculumareas less frequently,depending upon national
interest in a subject at any given time. It also assesses young adults between
the ages of twenty-oneand twenty-fiveto determine what percentage are literate and what percentageshave achieved various levels of knowledgeand skill
development.
In addition to asking a sample of studentsto answer test questions on
the subject matter, each person assessed is asked a variety of other questions:
o
o
o
o
o

about themselves (sex, race, age, language)
about their background (home, parents' education)
about their attitudes (for example, do they like school, do they enjoy
reading)
about their ambitions (do they plan on going to college)
how they are taught a subject (what techniquesdo their teachers use)

No student (in the sample assessedby 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 studentswho are assessed is also asked a
series of questions:
o
o
o
o

about themselves
about their training and background
about their attitudes concerningwhat they teach
about how they teach

Since teachers are linked to studentsthrough the use of anonymous code numbers,
the answers to each of these questions about teaching can also be related to
the achievementlevels of their students.
Finally, a sample of the principals of the schools are asked questions
about:
o
o
o
o

themselvesand their backgrounds
their experiencesand training
how they spend their time
the environmentof their building

These answers are also anonymousbut all can be related to the appropriate
students' achievementscores.
Because of the sampling and statisticaltechniquesused, a great deal of
informationcan be gathered about a wide range of curriculumcontent and about
many characteristicsof students, teachers, and schools. Each student in the
sample spends only one hour taking the assessments.
Each new assessmentcontains questions asked in previous assessmentsso
that comparisonsover 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
themselvesto the national statistics. School buildings and school districts
may also sample their populationsand 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 discussionsabout education refer to NAEP data. It has
achieved a position of respect for reliabilityand validity. It also serves as
a resource for the states and for local school districts who are encouragedto
use questions from the assessmentsas well as adapt the methodology in preparing their own local assessments.

The AssessmentProcess
Differencesbetween NAEP and Other Standardized
Tests in the United States
NAEP

Tests

Measures broad knowledge and skill
achievement

Curriculumspecific

Questions are objective-referenced

Questions are criterion-referenced

Assesses a sample of students

Tests all students

Reports group data only

Reports individual'sscore

Asks easy, medium, and difficult
questions

All questions of "average"
difficulty

No student takes a "whole" test

Every student attempts to answer
all questions

Assessmenttakes one hour

Testing may require three-sixhours

Achievementrelated to background
information,teacher characteristics,and school descriptors

Achievement related to national norm

Permits diagnoses of groups and types
of schools

Diagnoses individualstudent
strengths and weaknesses

While NEAP differs in some significantways from other standardized
achievementtests, many of its processes are identical to those followed for the
developmentand use of any standardizedevaluationinstrument. These processes
are as follows:
Setting Objectives
Since NAEP attempts to assess goals common to the diverse national population, it limits itself to identifyingbroad objectives rather than specifying
detailed criteriato measure. For example, in arithmetic it attempts to measure
children's "abilityto do addition" rather than their "ability to add columns
of two-digit numbers with carrying." Which objectivesshould be assessed?
What should nine-, thirteen- and seventeen-yearolds know? These decisions are
made by carefully chosen committees (five to nine people) of experts, teachers
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and specialists. Their conclusionsare then reviewedby mail by one hundred
people who representvarious ethnic groups and geographic regions, school
administrators,teachers, parents,business people, and union representatives.
Finally consensus is reached and objectivesare set for each curriculum
area and age level.
Creating Test Questions
Experts then develop multiple-choiceand essay (open-ended)questions designed to measure these objectives.
The attempt is made to create some questions that are easy, that is, that
70 percent or more of the studentswill 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.
PretestingQuestions
The only way to verify that a test questionwill "work," that is, that it
will be understoodby students, is to ask a representativesample 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 assessmentcan be assembled that reflects the agreed-upon
objectives.
Since students have a wide range of abilities,some easy, some average,
and some difficult questionswill be included. In addition to the newly
created questions,a few questionsused in previous assessmentsare included so
that comparisonscan be made over time.
By comparing the answers given by thirteen-year-oldsin 1985 with those
given by students of the same age in 1980, it is possible to develop trend
data. Careful planning is required to anticipatethe kinds of informationthat
might be useful in the future.
Selecting a Sample of Students to Take the Assessment
Samplingproceduresmust be rigorouslyfollowed in order to yield results
that are consistentwith the data requirements. For example geographicareas
may be important. Urban vs. rural data is desirable. Ethnic groups are a
concern. The sample for each category of interestmust be large enough and
free from bias in order to yield results that are dependableand comparable.
Backgroundand Attitude Questions
Importantpolicy questions can always be addressed when educationalpersonnel and students are surveyed. These might be questions about equal opportunities by minority students, quality of education,finance, use of leisure
time, impact of family traditionsand values, quality of teaching, the
characteristicsof effective schools.
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If a set of these issues can be identified,questions can be asked of
students, teachers,and principalsthat will yield data that could be useful
to policymakersand to those responsible for planning and administration.
Administeringthe Assessment
For the final data to be useful and reliable, the administrationof the
assessmentsmust be rigorouslycontrolled. They should be given using standardized and carefully timed procedures to insure comparabledata. Careful
training and monitoring of personnel is essential.
Scoring
Essay and open-endedanswers 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-choiceanswers
can be efficientlyscored using mechanical proceduresand consistentverification to assure the quality of the data.
Analyzing Results
The capabilitiesof the modern computerand the power of the newer statistical designs generate almost limitlessopportunitiesfor analyses. In
order to insure the value and efficiencyof this process, the quality of the
data must be assured, assumptionsand proceduresmust be constantly checked,
standard error rates must be consistentlyverified, and results evaluated for
reasonablenessas well as for meaning.
The computerand data-processingpersonnel required to perform these tasks
must be working under the direction of very capable measurementpersonnel who
can provide direction and evaluate the results.
Reporting Results
Such a system can only be justified if its results are used.
Results will be used if they are disseminatedto the appropriatepeople
in ways that are understandable.
Data and informationfrom a NAEP-like system allows:
(1) governmentleaders to assess educationalachievementat the national
level and perceive trends in curriculumareas, in geographicregions,
for certain subpopulations,and in specific knowledge and skill areas;
policymakersat this level to measure the impact of certain programs
after they have been in place for a period of time.
(2) building principalsand teachers to evaluate their success compared
to the results of other classroomsand/or to the school as a whole in
certain curriculum subjectsor skills. This would probably require
administratingthe assessmentof 100 percent of the students, but the
informationmay be valuable enough to justify the expense. It could
also be done as an experimentin certain buildings.
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(3) comparisonof schools within a school district. If a large enough
sample of students from each building has been given the exercises in
the assessment,sufficientdata may be available for this kind of
analysis.
(4) comparisonsof the performance and of the characteristicsof different
districtswithin a state. It would be necessary to sample broadly
enough from each district.
(5) the comparisonsof states by aggregatingdata from districts or by
developingan optimum sample for the state itself.
The primary purposes of all of these comparisonsare to permit local,
state, and national educationalleaders to:
(1) identify areas of strength that others may emulate or be challenged
by; and
(2) identifyproblem areas or trends that require assistanceor
intervention.
Summary
A national assessmentprovides, in very cost-effectiveways, reliable
informationabout the status of the country's human resources in terms of
knowledge and skill development. This data can constitutea basis for setting
realistic targets for future achievement. By assessing relatively small numbers 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 educationalobjectives,those attemptingto set curricula,those
responsiblefor training teachers and improving the effectivenessof schools,
and ultimatelyto parents who are concerned about their children'sdevelopment.
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9
CROSS-NATIONALCOMPARISONSIN EDUCATIONALACHIEVEMENT:
THE ROLE OF THE INTERNATIONALASSOCIATIONFOR THE EVALUATIONOF
EDUCATIONAL ACHIEVEMENT (IEA)

John Philip Keeves

Introduction

One of the most significant contributionsof the researchprogram of the
InternationalAssociation for the Evaluationof EducationalAchievement (IEA)
has been the change that it has wrought on the study of comparativeeducation.
IEA has achieved what it set out to do: use the similaritiesand differences
in the provision of education in different countries to explain the forces that
influence educationaloutcomes not only within countries but also between them.
In this way IEA has made a significant contributionto the understandingof the
educationalprocesses that operate in different countries. Our purpose here
is to recount how the examinationof cross-nationaldifferences in educational
achievementhas provided firm evidence for scholars to consider in the field of
comparativeeducation (Eckstein and Noah, 1969), as well as adding important
findings to the body of knowledge about education that has been assembled in
the InternationalEncyclopediaof Education (Huse'n
and Postlethwaite,1985).
The leaders of the IEA enterprise,which has always had a researchand
investigatorypurpose, have repeatedlyemphasizedthat they did not plan the
studies as an Olympiad consistingof events concernedwith the measurement of
performancein different areas of school curriculum. Nevertheless,while it
has been important for these researchworkers to reduce the emphasison crude
cross-nationalcomparisonsof educational achievement,these comparisonshave
provided firm evidence and a basis for their examinationof the educational
process. In order to make these comparisonsthey undertook studies initially
in twenty-one countries, (now forty countries),which employed standardized
achievementtests across key areas of the school curriculum. Furthermore,they
have not limited their efforts to the measurement of cognitiveoutcomes but
have also sought to assess the attitudes developedby students during their
years of schooling. In order to provide a firm foundationfor the cross-national
comparisons,these researchworkers have endeavoredto employ strictly comparable
samples of students from one country to the next and to reduce the errors of
samplingby the use of efficient sample designs. Moreover, they have been concerned with the accurate estimationof sampling errors, not only for mean values
and univariatemeasures but also for bivariate and multivariatestatistics. It
is important to recognize that their work in the areas of test construction,
attitude scale measurement,sample design, and estimationof samplingerrors
has been pioneering in nearly all countries engaged in the IEA enterprise.
Their program of research has been beset with frustrationsand difficulties.
Moreover, their work has been subjected to strong criticism,particularlyfrom
those who have rejected the use of the positivistparadigm in the field of
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educational research, as well as from those who have sought to defend their
academic traditionsfrom the move toward comprehensiveeducation that has been
taking place during the past thirty years (Freudenthal,1973). Some of the key
figures of IEA have recognizedthe shortcomingsof their work with respect to
its conception,administration,and methodology (Husen, 1979). However, they
have in general defended the approachestaken in terms of the prevailing
paradigms and the current knowledge of research methods as well as the perspectives provided by educationaltheories that existed at the time the studies
were designed and cartied out. Perhaps the greatest doubts have arisen as to
whether the measuring instrumentsbeing employed could reliably and validly be
used to make comparisonsbetween national groups as well as groups of students
within countrieswith respect to specificoutcomes of education. It is commonly
argued that the outcomes of education extend beyond those that can be assessed
by standardizedachievementtests and Likert-typeattitude scales. While this
contentioncannot 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 developedby IEA researchworkers did not limit themselvesto the simple
recall of knowledgebut also sought to assess performanceon the cognitive skills
of understanding,application,and analysis.
These uncertaintieswith respect to test constructionand attitude scale
developmenthave led some to argue, quite vehemently,that the emphasis in the
reporting of IEA studies should be on individualitems, 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 considered appropriateacross countries,as well as for performanceon particular
items. However, for some, test validity has been in doubt because it has been
argued that no single test could be appropriateto the curricula of all countries.
This question does not have a simple resolution. The appropriatenessof a single
test across a wide range of countries can be supportedby evidence of relationships between the test and the curriculumof the schools in each country and by
the estimated relijbilityof the test in the different countries. Nevertheless,
the strength of any test must ultimatelyrest on its capacity, after rigorous
analysis, to reveal relationshipsacross countries that could provide an explanation of the operation of educative forces at work in the different countries.
If the tests were unable to yield relationshipsthat were meaningful in accounting
for the differencesbetween countries in their levels of performance,then it
must be assumed either that the measuring instrumentsemployed and the test
lacked the necessaryvalidity or that the hypothesizedrelationshipsdid not
exist. However, if the hypothesizedrelationshipswere confirmed in the
cross-nationalanalyses, 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. i
In reviewing the IEA research studies, Inkeles (1979) has acknowledgedthe
reasons advancedby key figures in the IEA research team for seeking to play
down the Olympic Games aspect of their studies of educationalachievement.
Moreover, he has expressed appreciationof the sentimentswhich 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 meaningfullyderived to provide an explanation of the cross-nationaldifferencesin educationalachievementand thus to
obtain generalizationsthat might yield a greater understandingof the educational process. The current debate which has arisen in many of the more developed countriesto improve the quality of educationmakes use of results of
cross-nationalstudies of academic achievement. Indeed, in one country at least,
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namely the United States, the cross-nationalcomparisonsreportedby IEA have
been used to show the need for a greater emphasis in schoolingon educational
outcomes and for a need to raise educational standards in that country (National
Commissionon Excellencein Education, 1983). Consequently,it is appropriate
at this time to attempt to summarize what is known from the IEA studies which
have been conductedaVd where cross-nationalcomparisonshave been carried out,
with respect to provi ing an explanationof the differencesin educational
achievementbetween different countries.
Achievement in Reading
If considerationof reading comprehensionis restrictedto the levels of
ten-year olds and fourteen-yearolds and to performance in developed countries,
then the most striking finding across the twelve developed countries involved
is the small differencesbetween them. At the high end, New Zealand had a mean
score of 70 percent at the fourteen-yearold 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 recognizedthat nine different languageswere involved,
and while the reading comprehensiontests were developed in the United States,
and inevitablythe English language dominated the test developmentphase, the
tests were translatedeffectivelyinto a wide range of languages with little
differencebetween countries in their mean levels of achievement. A similar
pattern of results was observed at the ten-year-oldlevel for reading comprehension tests in these developed countries. However, a similar degree of homogeniety in results was not observed for the word knowledge tests or the reading
speed tests. Presumably substantialdifferencesexist between languages in the
translationof particularwords across countriesbecause uniformityin performance emerged on the word knowledge tests across the English-speakingcountries
involved in the study (Thorndike,1973:23).
This study also found that little attempt was made to teach reading comprehension 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 representativenessof their respectivenationalpopulations,there is very
little differencebetween the students from one country or another
within the set of MDCs (more developed countries) (Inkeles,1979:390).
The essential skill being assessedby the reading comprehensiontests was
probably that of reasoning,and the inference to be drawn was that where differences were found in other subject areas between students from developed countries,
such differenceswere likely to be associatedwith curriculardifferencesin
the quality of educationprovided.
Achievement in Science at the Lower Secondary-SchoolLevel
It would seem appropriateto use this similarityin achievementon the
reading tests to examine the observed cross-nationaldifferencesin science
achievement. However, it is necessary to recognize that the cross-sectional
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such an investigationbecause a large majority of the students studyingFrench
as a foreign language began learning French at school and gained little knowledge
about the subject from outside the formal school setting. This is not necessarily
true for other school subjects. Moreover, studentswould be able to report
accuratelywhen they began to learn French, informationthat might not be obtained
without substantialerror in other subject areas. In the investigationof French
as a foreign language, only six countries took part at the seventeen-year-old
level and eight countries at the terminal secondary-schoollevel. To permit the
examinationof the effects of length of time for both population levels taken
together, an achievementscale was devised that was common to both populations.
Quite striking linear relationshipswere observed when achievementon the reading,
writing, listening,and speaking tests were plotted against the number of years
of French study. The countrieswhich deviated from this general relationship
were Rumania, where the studentsperformed above expectation,and Chile, a developing country in which studentsperformed below expectation. It was evident
that the number of years of study of French was an important predictor of performance at the cross-nationallevel. In general, analyses conducted between students in each country with respect to performancein French endorsed the view
that time-relatedvariables such as grade level and years of French study were
important for achievementoutcomes. However, the variable grade of beginning
French gave no significantresult. This would seem to contradictthe assumption
that an early start in studyingFrench was an advantage.
Opportunity to Learn in Mathematics and Science
Both the mathematics and science tests were developedwith 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 recognizedthat 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-nationalanalysisby Coleman (1983) and the work of Carroll (1975)
endorsed the view that the intensity of mathematicsand science teaching were
likely to influence achievementoutcomes. In order to assess the type of mathematics and science courses being taught in each country, at about the time that
testing took place, the teachers in each school were asked to considerwhether
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 opportunitythat the student within a country had to learn the
content covered by the tests. Opportunityto learn was thus a measure of the
operative curriculumas distinct from the prescribedcurriculumlaid down in a
published syllabus or the achieved curriculumas assessedby student performance
on a achievementtest.
In the first study of achievement in mathematics (Husen, 1967), strong
relationshipswere recorded across countriesbetween opportunity-to-learn
ratings and nationalmean scores on the mathematicstests. At the eigth-grade
level a correlationof above 0.9 was recorded, and at the pre-universitylevel
a correlationof above 0.80 was observed. Thus it was found that students scored
higher in countrieswhere the tests were consideredby their teachers to be
more suited to the students' learning experiences. Strong positive correlations
were recorded for a majority of countriesbetween the total mathematicsscore
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for each school and the teachers' ratings of opportunityto learn the content
tested.
No recognizablerelationshipexisted in 1970 between the performance on the
science tests of stuoentsat the ten-year-oldlevel and the opportunityto learn
the content tested as assessedby the teachers in the schools. These results
suggest that at this age level the knowledge and understandingof science acquired
by students in most parts of the world was gained by what was taught both in the
schools and, in an informalmanner, from general reading and the mass media.
Consequently,the teachers'perceptions of the suitabilityof the test items, or
perhaps the expectationsof the teacherswith regard to student performance,
did not correspondclosely with actual levels of performance.
At the fourteen-year-oldlevel in the more developed countries, a general
relationshipwas found to exist between level of performanceon the tests and
opportunityto learn the items tested. Of considerableinterestwas the very
high level of both opportunityto learn and achievementon the science tests
of Japanese studentsat this age level, although the level of achievementof
the Japanese studentswas also high at the ten-year-oldlevel. Science education
in Japan differed significantlyin kind from that which occurred in other parts
of the world. Indeed, the evidence available showed that ten-year-oldstudents
in Japan performed at nearly the same level as fourteen-year-oldstudents in
the United States. Fourteen-year-oldstudents 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 studentswere not tested
at the year 12 level, so that no estimates could be made of their relative level
of achievementat the terminal stage of schooling. However, the opportunityto
learn science that had been provided by age fourteen almost inevitablyguaranteed a very high level of both opportunityto learn and achievementat the terminal secondary-schoollevel.
The high level of achievement of Japanese students,which was revealed by
the IEA science and mathematics studies, has fascinatededucators around the
world for a decade. Shimahara (1985) has argued that the intensity of the education provided by Japanese schools was a contributingfactor, although the
costs in terms of tension in the lives of youth in Japan was relativelyhigh.
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 motivationwas extremely
high, and the atmospherein the classroom promoted mastery learning of the group.
leading to
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At this level the four countries with a common tradition in science education-Australia,England, New Zealand, and Scotland--hadaverage science scores
several points above those of the other developed countries,when allowancewas
made for the students' assessed opportunityto learn. Next came the majority
of the countriesof Western Europe, with noticeablyhigher levels of performance
in the Federal Republic of Germany and the Netherlands. These countrieshave
similar traditionsin science education as the United States.

156

Degree of Excellence
Coleman (1983) continuedhis analysis to consider the question of whether
the performanceof students in countries in which science was taught with a
degree of intensity differed from that of students in the remaining countries,
where specializationin science did not take place at the lower secondary-school
level. By examiningthe performance in science of students in the top 1 percent of the age group, Coleman showed that the mean performanceof this elite
group, from which future scientistsand technologistswould be drawn, was higher
in the countries that fostered specializationthan in those which did not.
Specializationin science during the secondary-schoolyears lifted the level of
achievementof the elite group of studentswho would continue to study science
at the universitylevel.
Comber and Keeves (1973) had undertakena more extensive examinationof
the relativeperformance of the more able studentsby calculatingthe mean
scores of the top 9, 5, and 1 percent of the age group, based on the scores of
those studentswho remainedat school to the terminal secondary-schoolstage.
These three groups correspondedrespectivelyto those who were likely to continue with higher education,those who were likely to take a science-typeprogram, and those who were likely to specializein science studies at the university. When the data collected in 1970 from the developed countrieswere
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 relativelysmall. These groups were the four countries
with a British science education tradition,Australia,England, New Zealand,
and Scotland; the Northern European countries,together with the United States
of America, and the Romance-languagecountries. Common traditions in science
education influencedthe levels of performance in science of the more able
students, whether or not large or small proportionsof an age group remainedat
school at the terminal secondary-schoolstage.
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 participatingin the study of the performance
of students at the pre-universitylevel who had taken courses in mathematics
that would permit them to continue studying mathematicsat university. Israel
and England showed a high level of achievement,and Australia and the United
States, a low level of achievement. However, when the performanceof the top
4 percent of the age group, namely those students who were most likely to study
mathematics at the universitylevel, was considered,the wide differencesacross
countries largely disappeared. The top 4 percent of pre-universitystudents
of mathematics in Japan and Sweden had particularlyhigh levels of achievement.
This suggests a considerabledegree of specializationor intensive teaching for
the most able group of students in these countries. Moreover, the evidence
obtained across countries suggests that the performanceof the most able did
not appear to be adversely affected by increasingthe proportion of the age
cohort who remainedat school to the terminal secondary-schoolstage.
Retention Rates and MathematicsAchievement
Husen (1967) reported clearly identifiableinverse relationshipsbetween
the mean mathematics score for these groups of studentsand the percentagesof
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the age group in the populationwhich 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 performanceof the non-mathematics
students in Japan was particularlyhigh, and that of the non-mathematicsstudents
in Sweden particularlylow. Thus, in these countrieswhere a higher proportion
of the age group have remained at school, the mean level of performance of these
students is higher. This occurs irrespectiveof whether they have continued
with the study of mathematics or not. Consequently,the apparent decline in
standards over time, reported in some countriesat the pre-universitylevel,
must be viewed as a consequenceof the changes in retention rates over time.
In searching for factors associatedwith higher or lower retention rates, Husen
(1967) consideredaverage income per head, industrialization,and the proportion of the group attending comprehensiveschools. Only the last factor showed
a strong level of association,suggestingthat comprehensiveschooling facilitated increased retention rates.
The relationshipbetween retention rates and the mean level of achievement
led Postlethwaite(1967) to develop a concept of "yield" as the product of
retentionrate and mean score for the student group. It could be consideredan
assessmentof "how many got how far". In examining changes over time simple
comparisonsof mean levels of achievement are likely to be misleadingbecause
they are likely to be confoundedby changes in retention rates. However, the
use of the measure of yield, as undertakenby Moss (1982) in the examinationof
sex differencesin participationand achievementin mathematics courses in
Australia,would seem to provide a more valid index and more meaningful findings.
These relationshipsbetween 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 achievementtest scores of a country. The
basic assumptionof the model was that each country had the same distribution
of mathematicalability in the completeage group and that the differencesin
means and variances found at the pre-universitystage were a consequenceof the
selectionprocedures that operated. The model employed the truncated normal
distributionand made three more specific assumptions:
(1) the distributionof scores for each country, if all in the age group
had taken the tests, would be normal;
(2) these hypotheticaldistributionswould be identical for each country;
(3) those studentswho remained to the pre-universitystage were the
best in the age group in each country.
The expected mean score and variance were calculatedon the basis of these
assumptions. In spite of the assumptionsmade, the agreement between the expected mean scores and the observed mean scores was good. However, the fit
between the expected and the observedvariance was less satisfactory. It would
seem that a model of this kind might be useful in predictingthe effects of
changes in retention rates on school achievement,not only in the field of mathematics but also in other subject areas. Adams (1984) has applied this model to
predict the effects of sex differencesin retention rates on sex differences in
performance on a scholasticaptitude test.
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Retention Rates and Science Achievement

In developed countriesalmost the entire ten-year-old-level
populationwas
in school, but this was not so for developing countries. Similarly,at the
fourteen-year-oldlevel, most developed countries had a very high proportionof
the age group in school. However, at the terminal secondary-schoolstage,
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 recordedestimates
depended in part on how the target populationwas defined at the year-12 level
in each country.
Comber and Keeves (1973) showed that althougha general relationshipexisted
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
relationshipwas demonstrated(-0.76) between retention rates and growth in
achievementin science from the ten-year-oldlevel to the terminal secondaryschool level. Only by examining growth in achievementcould some allowance be
made for science learningthat took place during the early years of primary
schooling.
The amount of growth in science achievementbetween the fourteen-year-old
level and the terminal secondary-schoolstage was also found to be related to
the nature and extent of social selectivityoperating. Indicatorsof social
selectivity,based on classificationof the occupationof the student's father
and on the levels of education attainedby the parents of the student,were
used. The indices employed in the analyseswere the differencesbetween 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-oldgroup. For the index of the father's occupation,the
ratio of the percentage at the two levels of schooling in the professionaland
managerial occupationalgroups and the percentages in the unskilled and semiskilled worker groups were used. Correlationsbetween growth in achievement
scores and the occupationalindex (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-oldlevel to the terminal secondary-schoolstage increasedwith
greater educationalselectivity,and this was accompaniedby greater social
bias.

Achiovement in DevelopingCountries
Four developingcountries--Chile,India, Iran, and Thailand--wereincluded
in the First InternationalScience Study conducted in 1970-71 and reportedby
Comber and Keeves (1973). Their lower level of economic development seemed to
show up very dramaticallyin their performanceon the science tests. The level
of achievementof the students from these countrieswas, in general, a full
student standard deviation below the performanceof the students in developed
countriestaking part in the study.
While the relevanceof these tests for students in the developing countries
has been questioned,and the meaningfulnessof empirical studies of educational
achievement in these countries challenged, it was evident that strong support
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existed within many developingcountries for participationin the Second International Studies of Mathematics and Science. Nevertheless,the study of reading
comprehensionreportedby Thorndike (1973: 135) leaves little doubt that the
questionmust 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' respondingsatisfactorilyto the
science achievementtests, 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 familiaritywith the testing procedures
According to this view, the whole testing program should be dismissed
as irrelevantbecause students in the developingcountries have had
little experiencewith multiple-choicequestions and with the use of
optical mark reading answer sheets. This view was supportedby the
evidence obtained in the study that some studentswere apparently
respondingrandomly to items.
(2) Curriculumdeficiency
Two additionalfindings support this view that students in developing
countries did not have an adequate opportunityto learn the content
of the science tests: ratings indicatingthe failure of teachers in
Iran and Thailand to provide an opportunityto learn, and the relatively low values recorded at the fourteen-year-oldlevel for Chile
and India and at the terminal secondary-schoollevel for India. Howratings in Chile and India
ever, the values of opportunity-to-learn
were not the lowest recorded, and they did not indicate that performance was expected to be at a level of one standard deviation below
that of developingcountries (Comber and Keeves, 1973: 159). It was
evident that the teacherswho provided the opportunity-to-earnratings
did not expect the tests to be as difficult for their students as
they turned out to be.
(3) Poverty-causeddeprivationand school resources
This view argues that the low scores of students from developing
countrieswas a consequenceof 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 classroomswere crowded with large numbers
of studentsand had poor facilities. In addition,the teachers in
developingcountries were poorly trained. However, the IEA studies
were not designedto provide evidence to support or reject this view.
(4) Social deprivation
According to this view students in developingcountries lacked the
educationalexperiencesprovided by the home and by the community
that are necessary to profit from the academicallyoriented education
offered in the schools. The IEA studies contained little evidence of
the home and community environment. Moreover the investigationswere
not designed as longitudinalstudies 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-oldto the fourteen-year-oldlevels. Consequently, little data existed to support or reject this view.
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I
All four hypotheseswere plausible. However, the First International
Science Study also showed differencesin achievementon the science tests of
a magnitude of approximatelyone student standard deviation between students
who were black and those who were white in the United States or between students
from the southernregion of Italy and those from the northern region. It seemed
clear that the differencesobservedbetween the performance of students in the
developing countries and those in developed countrieswere no different in kind
from the differencesin achievementbetween certain major sub-groupswithin
developed countries. These differenceswhich occurredbetween student groups
within developed countriesare commonly accounted for by poverty-baseddeprivation
and socioeconomicdisadvantageand, as a consequence,curriculumdeficiencies.
One additionalview that does not appear to have been adequatelyexplored in
the IEA studies was the contributionto the depressionof achievementin 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
instructionbut was not the languageof communicationoutside the classroom.
In this circumstancethe students had significanthandicaps to overcome before
they could start to work effectivelyin the classroom.

Further Studies in DevelopingCountries
Heyneman and Loxley (1983) have brought together evidence of the effects of
school quality on academic achievementin science from across twenty-nine
high-income and low-incomecountries. Of the twenty-ninesets of data examined,
eighteen were drawn from the IEA data bank associatedwith the First International
Science Study reportedby 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 InternationalScience 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 Eqypt 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 similarityacross all samples was sufficientfor meaningful comparisons.
Several findingsare of interest.
First, the correlation (0.55) between nationalper capita income and mean
scores for achievement in science for twenty-fivecountries 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 (primarilyhome background
factors) showed that the effects of the home were greatest in wealthier
countries. Third, in low- and middle-incomecountries,the sex of the student
accounted for only eighteenpercent of variance. Fourth, while it was possible
that in the developing countries the students from lower socioeconomicbackgrounds
were more rigidly selected, the evidence available from twenty-fiveof the
twenty-nine countriesappeared to indicatethat this was not the explanationof
the greater proportionof variance accounted for by home backgroundvariables in
the wealthier countries. Finally, the correlation (-0.72) between national
per capita income and the proportionof the variance in science achievement
accounted for by school- and teacher-qualityvariables indicated that in the
developing countries the impact of school- and teacher-qualityon achievement
in science was substantiallygreater than in developed countries. Furthermore,
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careful analyses indicatedthat these effects were not determinedby multicollinearityin the data or other statisticalartifacts. These findingswere
a reversalof the analyses of developed countriesby Comber and Keeves (1973),
which showed that home circumstanceshad a greater influence on achievement
outcomes in science then did learning conditionsin the schools.
Heyneman and his colleagues (Heynemanet al., 1981) have also reviewed
studies which have examined the contributionof textbooks and reading materials
in schools in developingcountrieswith a variety of achievementand attitudinal
outcomes. The key investigationsused in these analyseswere the IEA studies
undertaken in three developingcountries in 1970-71. Of the eighteen separate
statisticalrelationshipsreported from ten developingcountries,sixteen meaof
sured the availabilityof textbooks in the classroom;one, the availability
Fifteen
reading.
day
each
a school library;and one, the amount of time spent
of the eighteen relationshipssupportedthe view that textbooks and reading
material were necessary for effective learning in developingcountries. The
two negative relationshipsmust be consideredsuspect because of the nature of
the samples employed. The remaining relationshipwas not significant. Moreover,
the studies from Chile, Thailand, and Malaysia indicated a greater effect of
textbook possessionon the achievementof students of low socioeconomicstatus.
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 significantimpact.
Further Cross-NationalRelationships
Passow and his colleaguessystematicallyexamined a very wide range of
bivariate relationshipsbetween societaland educational indicatorsand the
achievementoutcomesmeasured in the IEA six subject study (Passow et al., 1976).
In the main, where clear relationshipswere observed, they were associatedwith
indicatorsthat discriminateddistinctlybetween developed countries and developing countries,for which, as has already been noted, marked differencesexisted
in levels of achievem6nt. These relationshipsgenerally added little to what
was previouslydiscussed involving the differencesin educationalprovision and
outcomes between developed and developing countries. Anderson (1976) has argued
that the inclusionof developingwith developed countries in the same study did
not prove to be very informative,except perhaps to show that the examinationof
the educationalsystems of developingcountries should be carried out separately.
However, the work of Heyneman and Loxiey (1983) has revealed quite clearly that
in examining the relative contributionsof home and school to tU. variation within
outcomes in science, it is relevantto bL.Lngboth types
countries of educatiocpal
of countriestogether in the same analyses. Furthermore,Anderson also concluded
that:
Among countries of the same type or "level" further search for
correlatesof national differencesin average scores will not be a
fruitfulexercise, in my judgment. Indeed, we must expect that the
search for national "productionfunctions"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 functionswithin each
society, the main contrastsbetween societies lying in the mixture
of types of functions rather than in some typical function.
(Anderson,1976: 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 unprofitable. It must be recognizedthat Passow and his colleagueswere working
with relativelyfew countriesand with crude data for the societal and educational
indicatorsthat they employed, so that they could only safely use rank-order
correlationalprocedures.
Anderson went on to suggest that the profile of achievementand the distribution of levels of achievementbetween schools and students within a country
appeared to be more closely associatedwith technologicallevels and with other
societal and educationalcharacteristicsthan was the overall average achievement score for a country. Consequently,it is necessary to considerwhether
stronger and more meaningful relationshipsmight be observed if more refined
measures and recently developed techniquesof analysis were used. Such measures
and techniquesshould take into account Anderson'sviews that working only with
national mean scores was likely to be unrewarding. However, even with mean
scores the work of Carroll (1975) on the relationshipbetween achievementin
learningFrench as a foreign language and the number of years spent studying
the subject has shown that important bivariate relationshipsdo exist and can
be detected when other factors do not confound such relationships.
Conclusion
The IEA research studies have been surveyedhere, focusing on evidence in
cross-nationalcomparisonsthat might explain why achievementin 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 different countries as it relates to the educationaloutcomes of achievement.
Education has other functions to fulfill in any society in addition to the important one of fostering the learning of students in key areas of the curriculum.
However, the IEA studies have resulted in greater understandingof the factors
influencingdifferencesin achievementoutcomes between countries. Changes in
educationalpractice should be made in order to improve the educationprovided
in accordancewith agreed-on goals. Within the next two to three years IEA
researcherswill once again have an opportunityto reexamine relationshipsbetween countries in achievementin science and thus to further an understanding
of the educativeprocess. 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 investigatemore adequatelyareas of uncertainty and ambiguity in the previous studies.
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III
MANAGEMENT
OF EDUCATIONAL
TESTING FOR THE IMPROVEMENT

10

EXAMINATIONSAS AN INSTRUMENTTO
IMPROVEPEDAGOGY
Anthony Somerset

Introduction
Kenya's Certificate
of Primary Education (CPE) was a major public examination in a developingcountry used to promote more effective teaching and learning in the classroom. The CPE terminatedKenya's basic education cycle and was
the main instrumentby which entrants to the secondary cycle were selected.
The reform program started in 1974, but most of the main changes were
introducedbetween 1976 and 1979. The program was directed from its inception
by the Chief ExaminationsOfficer in the Kenyan Ministry of Education,who
later became Secretary to the Kenyan National ExaminationsCouncil when it was
establishedin 1980. The CPE has now ceased to exist: the last group of
candidatestook the examinationin 1983.1
Education and Examinationsin Kenya
Kenya's educationalsystem is undergoinga major transformationat the
moment. Until 1984 schooling was divided into three cycles: a seven-year
primary-schoolcycle, followedby a four-year secondary-schoolcycle, leading
to a final two-year higher-secondarycycle. Each cycle was terminatedby 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 followedby a single four-year
secondary course. The CPE was replacedby an examinationsuited to eighth-grade
Between 1973 and 1977, while I was a research fellow at the Institute of
DevelopmentStudies,University of Nairobi, I participatedin the CPE project on a part-timebasis. Then in 1977 I joined the ExaminationsSection of
the Ministry of Education, where I was responsiblefor research into the
developmentof examinations,includingthe CPE. I joined the new Kenyan
National ExaminationsCouncil in 1980 and continued working for the organization until 1981, when I left Kenya. Much of this material is based on a
longer report on the Kenyan examinationsreform 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
representingthe views of the Kenyan National ExaminationsCouncil nor the
Kenyan Ministry of Education.
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rather than seventh-gradepupils,
and a new examinationfor secondary leavers
will be introducedin 1989 to replace the KCE and KACE.
Despite these changes,progress up Kenya's educationalladder will remain
highly competitive. For many years, the number of pupils wanting to enter
post-primaryinstitutionshas far exceeded the number of places available. In
the late 1970s, for example, only about 13 percent of primary-schoolleavers
could enter government-maintained
secondary schools; less than 10 percent of
secondary-schoolleavers could enter higher secondary schools, and less than 40
percent of higher secondary leavers could enter university.
The main reason why access to post-primaryeducation is restricted is, of
course, cost. Kenya spends a higher proportionof 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 governmentbudget goes to education. This proportioncould be increased
only by diverting resources from other equally important sections--agriculture,
irrigation,industrialization,and health, for example.
Because only a minority of pupils completingone educationalcycle can
continue into the next, the external examinationsat 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
determinednot so much by the official curriculumas 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
examinationson the same questions. Commercialprintersproduce guides to help
candidatesprepare for these examinations. The guides contain answers to
questions asked in previous years together with numerous practice papers. In
rural areas especially,sales of examinationguides make up a high proportion
of total book sales.
The quality of these external terminatingexaminationsis therefore crucial. The setters must aim to achieve two goals. First, they must produce an
examinationwhich will be an effective selection instrument. It must identify
efficientlythe candidateslikely to make best use of the scarce places in the
next cycle of education. Second, and no less important,they must produce an
examinationwhich will test the full spectrum of cognitive competencieswhich
pupils should develop during the cycle which is just coming to an end. In particular, the examinationshould test terminal competencies,that is, the knowledge, concepts, and cognitive skills which will be of particularuse 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 candidatesfar outnumber those selectedto continue their
formal education. If the national examinationsfail to test these
competencies,the schools will have little incentiveto teach them. The danger
is that each cycle of the education system will become little more than a
preparatoryphase for the cycle that follows it.
It was a concern that the backwash effects of the CPE examinationmight be
restrictingthe range of competenciesdeveloped in Kenya's primary schools that
led to the examination reform program.
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The Certificateof Primary Education Examination (CPE)
The CPE was the first major externalexamination in the Kenya educational
system. It was a national examination. Candidatesin all parts of Kenya--in
the remotestdesert regions in the far north, in the fertile tea- and coffeegrowing areas in the center of the country,and in Nairobi, the capital city,
and other major towns--allanswered 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 candidateswere 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 proportionof pupils repeat one
or more years during the primary cycle.
CPE Subjects
The examinationtested competencein four papers on six school subjects.
The subjectswere: English, mathematics,science, geography,history, and
civics. English;wasexamined in two papers: one objectivepaper consistingof
fifty multiple-choiceitems, which tested mainly comprehension,verbal reasoning, and knowledge of grammar and syntax; and a compositionpaper which
tested pupils' ability to communicateeffectivelyusing written prose. Mathematics was examined in a single fifty-itemmultiple-choicepaper. The remaining
four subjectswere grouped together in a single paper known as the General
Paper, which was also multiple-choicein format. Forty of the items were
devoted to science,twenty-fiveto geography,twenty to history, and five to
civics. Four alternativeanswers (options)were provided for all
multiple-choiceitems. Candidates recordedtheir answers on a
specially-preparedanswer sheet, which was then sensed optically by a document
reader and processed by computer. The compositionswere marked manually. More
than one thousand examiners,mainly primary-schoolEnglish 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 assessmentsdiffered widely, a moderator
(who worked with about ten teams) read the script for a third time. No
examinerwas responsiblefor marking scripts from his home province.
All CPE subjectswere examined in English,which is the medium of instruction in Kenyan schools from grade 4 onwards. The use of English gave a considerable advantageto pupils from more privileged socioeconomicgroups, who
frequentlyuse English for everyday communication. 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-choiceQuestions
The use of multiple-choiceformat for all papers except English composition was dictatedby necessity. Only four weeks were available for processing between the time when candidatesfinished taking the examinationand
the time when results were needed for secondary-schoolselection. The task
would have been quite impossiblewith more than one open-responsepaper. Even
so, deadlines were tight. During the initial data-captureperiod, when pupils'
answers were being recorded on computer tape, the document reader was run
continuously,
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twenty-fourhours per day. The examinationsstaff worked eighty hours per week
or longer.
If more time had been available,a more balanced mixture of essay-type,
structuredshort-answer,and multiple-choicequestions would have been used for
the examination. Multiple-choiceexaminationsbring substantialadministrative
benefits: they are quick and easy to process, and costs are reduced. They also
have some professionaladvantages:marking is entirely objective, and a wellset multiple-choicepaper can provide more thorough coverage of the subject
syllabusthan a paper consistingentirelyof essay-typequestions.
Set against these benefits are substantialprofessionalcosts. In the
first place, multiple-choiceexaminationscannot provide adequatemeasures of
several crucial cognitive skills, including the ability to communicateeffectively through the medium of the written word and the ability to produce imaginative and original ideas. If these skills are not tested by the final
terminatingexamination,the schools will have no incentive to develop them.
In 1966 open-responsequestionswere eliminatedfrom the Kenya CPE, and the
examinationbecame entirelymultiple-choicein 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 continuousprose
writing fell rapidly into decay because these skills were no longer needed to
score high marks. In consequence,a compositionpaper was restored to the
examination in 1973.
Another problem is that multiple-choicequestionswhich test the higherlevel cognitive skills --"thinking" rather than "remembering"skills-- are difficult and time-consumingto construct. A good questionwhich tests
problem-solvingskills or the ability to apply knowledge or concepts to new
situationsusually requires teamwork. The first draft may be written by a
single person working alone, but to produce an acceptablefinal version he will
need commentsand criticismsfrom professionalcolleagues. A multiple-choice
paper which has been written too quickly, or written by item-writerswho lack
the necessary experience,will nearly always contain too many questions testing
straightforwardrecall of memorized facts.
A third limitationis more subtle. In answering a multiple-choice
question involvingthinking skills, the pupil can follow two strategies. He
can either work from the given informationto a possible answer, and then check
this solution against the range of solutions offered. Alternatively,he can
work backward from the given solutions,eliminatingthose that seem unlikely,
and then perhaps guess among those remaining. A high proportion of students
employ this latter strategy in answering multiple-choicequestions. In the
real world, this strategy is rarely of much use. Away from the classroom,cognitive skills are used mainly in "open-ended"situations. A person with a decision 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-choicequestions is essentiallydifferent from the way they are used
in real-lifesituations.
Standardizationof Scores
Before the CPE results were issued, the raw marks gained by candidates
were transformedinto standard scores. For each of the three main subject
areas, (mathematics,English, and general subjects) the marks were converted
into a standard distributionwith 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 approximatelyfive to
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ninety-five (that is, three standarddeviationsto either side of the mean
score), although occasional individualsscored 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 criterionon
which selection for secondary school was based.
It should be stressed that the values of fifty and fifteen chosen, respectively, for the mean and standard deviation of the CPE standard score distribution are essentiallyarbitrary. 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 advantagesover raw marks. A standard score
conveys definite informationas to the relativeperformanceof a candidateor
group of candidates,irrespectiveof how easy or how difficult the questions in
the examinationwere. If, for example,we know that a school or a district
averaged sixty-fivestandard-scorepoints in the CPE mathematicspaper, we
would know that that school or district had performed one standard deviation
better than the'nationalaverage in mathematics. Similarly, standard scores
can be compared from subject to subject, or from year to year. A school that
averages sixty standard-scorepoints in mathematics in one year and sixty-five
points in the following year has improved its mathematicsperformanceby
one-third of a standard deviation,relative to all schools in the country.
Standardizationis especiallydesirable if marks from several papers are
to be combined to give a total mark. The contributionof each mark to a total
mark is determinedby its scatter,not, as is sometimes thought,by the mean
mark or the total mark possible. Because standardizationequalizes the standard deviationsof the differentpapers, it also equalizes their contributions
to the total score.
But standard scores are measures of relativeperformanceonly; they tell
us nothing about the absolute levels of achievementof the pupils sitting the
examination. As we have seen, a low mean raw mark is brought up to the
standardmean score, and a high mean raw mark is brought down to the same standard mean. Standard scores can thus be highly misleading if they are interpretedwithout referenceto the raw marks from which they were derived. If,
for example, most candidatesgain low raw marks in an examination,standard
scores will give a falsely optimistic impressionof 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 examination 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 achievedby pupils in particular examinationquestions.
Instrumentsand Goals for ExaminationReform
Educational and AllocationalGoals
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 classifiedas educationalgoals and two as allocational goals. The educationalgoals concern the backwash effects of the examination on teachingand learning in the primary schools;the allocationgoals
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pertain to the functions of the examinationas an allocator of secondary-school
opportunities.
(2) AllocationGoals
(a) Equity
(b) Reliability

(1) Educational goals
(a) Relevance
(b) Quality
(c) Distributionof quality

Towards these five goals, two major instrumentsof reform were employed:
first, changeq in the content of the examinationpapers; and second, the introsystem. It was hoped that changes in the
duction of an information-feedback
relevant as a leaving examination,more
more
CPE
the
make
would
questions set
socioeconomicgroups, and more reliable
less-privileged
in
equitable to pupils
system
of an information-feedback
introduction
The
instrument.
as a selection
the
of
quality
overall
the
improve
to
something
do
would, it was hoped,
primary-schoolsystem and to reduce quality differencesbetween the stronger
and the weaker schools.
Changes in the Content of CPE ExaminationPapers
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 isolatedpieces of knowledge: in history and geography, names, dates and places; in science, definitionsof technical terms;
and in English, grammaticalrules, spelling, and use of idioms. A high
proportion of the questionswere similar to, or even identicalwith, questions
which had been asked in previous CPE examinations. This approach gave a big
advantage to the candidatewho was prepared to spend long hours memorizing
facts from his CPE guidebook and from old examinationpapers.
Moreover, the content of the questions was influencedmuch more by the
functionof the CPE as a secondary-schoolselection instrumentthan by its
hool leaving examination. Much of the knowledge tested
functionas a primary-s,
was more appropriatetorthe junior-secondaryschool 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 cognitive 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 understandand interpret new
informationwhich they had never seen before and then to draw valid conclusions
from it. Other questions indirectlytested observationaland experimental
skills: they gave a big advantage to pupils who had carried out practical investigations,using the resourcesof the local environment. The composition
paper aimed to test "divergent"as well as "convergent"skills: pupils were
expected to write prdse which was not only grammaticallyaccuratebut also
fluent and imaginative.
Remembered knowledgewas still needed to answer many questions,of course,
but three main changes were introducedin the testing of knowledge. First,
many of the questions focused on cognitive structuresrather than on single,
isolated facts. They sought understandingof the relationshipsamong 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 candidatesto apply knowledge or cognitive
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structuresin new, unfamiliar situations. And finally, a high proportionof
the questions tested "survival"knowledge;that is, knowledge likely to be especially 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 especially 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 illustratedby some examples from science--the
subject in which innovationwas perhaps most radical. The syllabus of 1967 set
out the main objectivesfor teaching this subject at the primary level:
Lessons should be based on children'sobservations. One of the teacher's
tasks is to put the children into situationswhere they can observe.
Another is to try to demonstrate the principlesunderlyingwhat the
children see. A third is to help the children record what they see, and
begin to draw conclusionsfrom it.
(Kenya Primary School Syllabus, 1967, p.111)
It will be seen thatjthe syllabus stresses the developmentboth of
conceptsand process ski]ls. Through their experienceof the world around
them, pupils are to be helped to acquire an understandingof scientific
principles and to develop the skills of observation,data recordingand interpretation,and scientificreasoning.
The competenciestested by the sets of eight consecutivequestions from
the 1972 and 1973 CPE science papers are clearly quite different from those
highlightedby the syllabus.
Among the sixteen questions quoted, as many as fourteen are pure knowledge
questions, involving the straightforwardrecall of rememberedfacts. Only two
questions, nos. 49'and 51, involve cognitive skills--inboth cases, numerical
calculation. Moreover, the questions focus narrowly on specific factual material, and especiallyon terminology. The concern is with the vocabulary of
science, rather than with its ideas, its explanations,and its applicationsto
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 preoccupationwith the
secondary-schoolselection functions of the CPE, virtually to the exclusion of
its functions as a primary-schoolleaving examination. But even for secondaryschool entrants the relevanceof much of the knowledge tested must be questioned. Secondary-schoolpupils need, of course, to know many specific facts,
including definitionsof technical terms, but unless they also develop an
understandingof scientificconcepts, which link facts together in patterns of
cause-and-effect,their store of informationwill be of limited usefulness.
Nor is it necessary that they start learning secondary-levelscientific
vocabularybefore they arrive at secondary school.
A selectionof knowledge-basedquestions from the CPE science papers from
1975 to 1981 reveals several differencesbetween these questions and those
asked in 1972 and 1973. In the first place, the use of terminologywas sharply
reduced. The only technical termsiemployedwere those referringto common diseases--kwashiorkor,cholera,diarrhea, bilharzia--whichare the cause of much
ill-healthand 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
1973

1972
49 The distancebct%ecen
tle 0°C point and the lHXPC
point in a lnmercury)
Centigrade
thermometer

41

To measuretheatmospiheric
pressurewc would use
A. a thermometer.
B. a barometcr.
C. a hygrometer.
D. an anemometer.

42

in water canberemovedby
Impuritiessuspended
A. evaporation.
B. distillation.
C. condensation.
D. filtration.

is 15cm. If tle mercuryrcachesa point 4-5cm. up this cale the tenmperature
is
A. 4 5°C.
B.

33"C.

C. 30(C.
D. 3°C.

50 A comimon
cause
of soillossis
IOS5is
50 A.eommonhcauseion.soil
A. exhaustion.
B. erosion.
C. porosity.
D. capillarity.

suchasmagnesiumis burnedin a fixedvolumeof air, theactivepart of air is
51 Whena substance
(by volume)of the air which is activeis 20%,xthe volumeof air left
usedup. If the percentage
is burnedin 200c.c. of air is
after magnesium
A. 140c.c.
B. 180c.c.
C.

Beesare referredto as socialinsectsbecause
A. the queenlaysmanyeggsat a time.
B. theyniakc honey.
C. theysharetheir work.
D. thcy livc in Itives.

45

Substances
that allow electricityto flow through
them'arecalled
A. insulators.
B. conductors.
C. non-metals.
D. battcries.

sedimiientary.

D. volcanic.
A telescopeis usedfor
A. taking picturesof objects.
B. observingbacteria.
C. projectingpictureson a screen.
D. obscrvingdistantobjects.

46 A boy is ableto seehis imagein a mirror because

54 Soilswhich are foundnearlakessuchas Rudolf and Magadiareusually
A.

stigma.
style.
anther.
ovary.

44

Rocksfortned from the wearingawayof existingrocksarecalled
A. igneous.
B. metamorplie.
C.

53

A.
B.
C.
D.

160cc.

D. 40c.c.

52

43 In a floweringplant, fertilisationtakesplacein the

the light is
A.

calcareous.

magnified.

B. reflected.
C. refracted.
D. absorbed.

B. volcanic.
C. alluvial.
D. saline.

55

expandon heating.Onesubstancewhichdoesnot expandon heatingis
Most substances
A. copper.
B. glass.
C. ice.
D. iron.

47

56

A natural rock containingoneor moremetalsiscalled
A. a miineral.
B. anminera.
B. an ore.
C. gravel.
D. sand.

48 Light entersour eyesthroughthe
4
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A manwho studiesthe starsusesa
A. telescope.
B. microscope.
C. pin-holecamera.
D. periscope.

ih

nesoree
A. iris.
B. retina.
C. papi.
D. lens.

hog

h

Knowledge-based CPE Science Questions,

1975-1981

1975 Good farmersdip or spray their tattle to kill cattle ticks. The main reason
they do this is because
A. Ticks make holes in the skin of cattle and this reducesthe value of the
leather.
I
B. Ticks feed on the blodd of cattle, which makes them weak.
C. Cattle ticks carry diseaseswhich are dangerousto 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'shome 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 followingdiseases is he most likely to get?
A.
B.
C.
D.

Bilharzia
Kwashiorkor
Rickets
Smallpox

(No. 48)

1977 Kushe'smother gave four reasonswhy she wanted to replacethe old grass roof
on her house with a new mabati (corrugatediron) 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 coveredwith forests. Four possible
reasonswhy parts of Kenya should be kept for forestsare given below. Only
three of the reasons are correct. Pick out the one which is NOT correct.
A.
B.
C.
D.

Forestshelp preventsoil erosion.
Forestshelp the soil to store water.
Forestsprovide raw materials for paper manufacture.
Forestshelp preventthespread 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. allowedwood to be burned in the jiko.
C. reducedthe loss of heat from the sides.
D. increasedthe flow of the air to the jiko.

(No. 59)

1977 Wanjiku 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 Wanjikuadvise her to do?
A.
B.
C.
C.

Give the child bananasor oranges from her shamba to eat each day.
Bring the child to the clinic each week for injections.
Feed the child with plenty of posho or ugali.
Use more beans or groundnutsin preparingthe child'sfood.
(No. 68)

1978 There was an outbreak of foot-and-mouthdisease on Katuko'sfarm. She was
told not to move her cattle from her farm. The main reason for this was that
A.
B.
C.
D.

It would be easier to sell cattle on the farm.
Sick cattle would die if moved.
The cattle would become healthy if they remained on the farm.
Moving the cattle off the farm would spread the disease.

(No. 80)

1979 Cut dry grass is often placed betweenrows of coffee trees. Three of the
followingare reasonsfor doing this. Which one is NOT a reason?
A.
B.
C.
D.

The grass reduces the speed with which the rain strikesthe soil.
Water evaporatesfrom the soil more slowly.
The grass protectsthe coffee beans from pests.
The grass helps to preventweeds from growingaround the coffee trees.
(No. 56)
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1979 Diarrhoeais a diseasethat kills many babies in Kenya. When babies have
diarrhoea they lose a lot of water and foods. One correctway to treat babies
with diarrhoea is to
A. keep them wrappedup and warm so that they sweat out the sickness.
B. give them drinks of boiled cold water containingsome sugar and a little
salt.
C. give them solid foods containingplenty of carbohydrates.
D. give them very little food or water until the diarrhoeastops. (No. 78)
1979 Wangari lives in a village with many people. From which one of the following
sources can Wangaricollect 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 followinghelp to prevent the spread of cholera. Which one does
NOT?
A.
B.
C.
D.

Using pit latrinesor toilets.
Putting oil on stagnantwater.
Washing hands before eating.
Keeping foods covered.

(No. 53)

Which one of the followingshould be done immediatelyif a child burns her
hand on a jiko?
A. Put the child'shand in cold water.
B. Burst the blister to let the liquid out.
C. Wrap the hand tightlyin a bandage.
(No. 89)
D. Cover the burn with cooking fat.
When Njeri was cooking mandazion a jiko, the hot oil in the sufuriacaught
fire. Which one of the followingshould Njeri do to put out the fire?
A. Take the sufuriaoff the fire.
B. Put a big cover over the sufuria.
C. Pour water on the sufuria.
(No. 90)
D. Blow very hard on the flames.
1981 A StandardVII class suggested the followingreasonswhy mothers should feed
their babies with breast milk rather than with bottledmilk:
(i) Breast milk is easier for young babies to digest.
(ii) Babies who drink bottled milk are more likely to suffer from diarrhoea.
(iii) Bottledmilk does not containenough water for young babies.
(iv) It is cheaper to feed a baby with breast milk.
Which of these are CORRECT?
A.
B.
C.
DI.

(i) and (ii) only.
(iii) and (iv) only.
(i), (ii), and (iv) only.
(i), (ii), and (iii) only.

(No. 77)

Nkangi wants to plant maize and beans, but has not enough money to buy fertiliser. Which one of the followingwill be LEAST useful in making his soil
more fertile?
A.
B.
C.
D.

Animal manure
Compost
Ash from fires
Charcoal

(No. 79)

178

a high proportion of the knowledge-basedquestions tested informationwhich is
of direct applicationaway from school in improving the quality of life. Particular attentionwas paid to testing knowledgewhich might help low-incomefamilies, in both rural and urban areas, to use their limited resourcesmore
effectively. Examples include no. 59 from the 1977 paper (cookingstoves are
more efficient and burn less fuel if the metal sides are insulatedwith clay);
no. 68 from the same paper (low-costplant 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-feedbabies than to
bottle-feedthem). A third major change is that many of the knowledge-based
questions tested understandingof simple cause-and-effectconcepts rather than
specific facts. Pupils were asked to explain why cattle should be sprayed
against ticks; why babies should be breast-fedrather than bottle-fed;why
forests need to be preserved. Schoolteacherswho understandthe reasons for
various child-care,public health, and conservationmeasures are likely to be
more willing to carry them out.
Starting in 1974 a number of skills-basedquestions were introduced into
the CPE science paper to supplementthe knowledge-basedquestions. Skillsbased questions involve cognitive operations. The candidatesmust work through
a sequence of mental steps to arrive at the correct answer. The informationhe
works with may either come from memory or be given as a part of the question.
By 1978 skills-basedquestionspredominatedover knowledge-basedquestions in
qcience and geography.
Following Bloom's widely used taxonomy, skills questions can be categorized into three main types: comprehension,application,and analysis.
Comprehensionquestions involve the understandingand interpretationof
new information. The mental operations involved are essentiallyroutine:
usually, they are familiar to the pupil from previous practice. Questions no.
28 and 81 would be classifiedas comprehensionitems: no. 28 requirespupils
to calculatea distance on the map from the scale; no. 81, the temperatureof
water from the graph.
Application and analysis questions are more complex. The sequence of mental 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, questions of these types involve decision-makingand problem-solvingskills. Essentially,they test the pupil's ability to think effectively.
The listinctionbetween applicationand analysis questions is not always
easy to draw. Application questions involve the transfer of existing knowledge
or concepts to new situationsto solve a problem or reach a valid conclusion.
Question no. 63 would be classifiedas an application item. A candidateis unlikely to be able to answer it correctly if he is not familiarwith the concept
of food chains. But he must apply this knowledge to a specific food chain-one that he has almost certainly never encounteredbefore.
Question no. 61 would be classifiedas an analysis item. Like no. 63, it
involves reasoning to solve a problem. But the question assumes that
candidateshave little or no knowledge about acids and bases: all the information needed to answer correctly is provided in the stem (the introductorypart
of the question). The candidate must analyze this information,search for
patterns in it, and identify a valid conclusionwhich can be drawn from these
patterns.
The distinctionbetween applicationand analysis questions is not especially important. Both are essentially"thinking"questions. Their common
characteristicis that the pupil must decide for himself on an appropriatesequence of mental steps to solve a problem and then carry them out accurately.
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SkicMbasedCPEQpestions,1978-1981
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Tardsiwhich diection was NWewaking?

Standard 7 pupils heated water In a contaner and
recorded the temperature oter every two miutes.
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82. Which one of the folbaino Is a possible exploratlon for what
happened between the fourteenth and the eighteenth minutes?
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Beans
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i

B. Heaing stopped.
C. Thewter expanded.
D. Somewater was remnoved.

Maize
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Perhaps the primary school teacher's most important task is to develop
thinking and problem-solvingskills. These skills are needed by all primary
leavers--bothby those who continue their education and by those for whom
primatr 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 situationsin 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 relevant So the circumstancesof many primary leavers in rural areas, whereas the
problems involvingacids and bases (no. 61) and temperaturemeasurements
(nos. 81 and 82) may be more appropriateto the cognitive needs of secondary
school recruits.
System
Introductionof an Information-feedback
The second main instrumentof reform was to use the CPE not merely as a
means for certifyingpupils' achievementsand selecting them for entry to secondary school but also as a source of informationabout the strengths and weaknesses of teaching and learning in the schools and, hence, as a means for
improving the quality of basic education. An enormous amount of useful
informationcan be generated as a by-product of examinationprocessing at low
cost.
The feedback informationprovided from CPE analysiswas of two main types:
Incentive informationconsisted mainly of mean performance statisticsfor
each school within a district and for each district within the country as a
whole. The school performance lists enabled district support teams (supervisors, advisers and education officers) to identify the weakest schools within
their jurisdictionwhich needed special attention;while the district lists
enabled them to compare the overall performance of their own schools with the
performanceof schools in other districts.
Guidance informationis more important than incentiveinformation. It was
based mainly on the analysis of performance in individualquestions. The main
guidance feedback document was the CPE Newsletter,which was distributed
annually to all schools, district support teams, teacher educators,curriculum
developersand other professionaleducators. The newsletterhad 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 identifykey topics and
skills which were causing pupils particular difficultiesand to suggest to
teachers ways in which they might help pupils to develop the necessary
competenciesmore successfully. An attempt was made to write the newsletterin
a simple, conversationalstyle, avoiding the use of technical terms and
complicatedstatistics.
An extended extract from the mathematics chapter of the 1980 newsletter
illustratesthe guidance feedback system. It had been found that pupils tended
to perform better in the questions testing formal mathematics than in questions
testing the applicationof number skills to everyday situations. Almost certainly, teachershad been devoting too much time to the more theoretical
aspects of the curriculumand too little time to the practical aspects,
probably because they saw the theoreticaltopics 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 discussionof how
teachers could develop in their pupils the skills needed to tackle number
applicationproblems 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.
Average

marks

1979

1978

Rural schools

43.7%

51.3%

Nairobi schools (excluding high-cost and
private schools)

42.8%

51.7%

The average mark dropped by 7.6% in the rural schools and by 8.9%
in Nairobi schools between 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.
Number of
questions

Type of question
Arithmetic
(a) Mechanical arithmetic

Average mark
(rural candidates)

5

43.2%

21

36.9%

2

78.8%

Geometry

11

50.9%

Algebra

2

37.4%

Graphs

3

43.7%

"Modern" topics

6

45.3%

50

43.7%

(b) Applied number problems
(c) Estimation of metric quantities

TOTAL

The above table shows the average mark obtained 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.

40 hoursworkedeachweek.
24. A manworkingin a coffeefactoryis paidsh 2 perhourfor the first
For anyextrahoursworkedthatweek,he is paidsh4 perhour.In one weekthe manworksfor
64 hours.Howmuchshouldhe be paidfor thatweek?
A
sh 128

B
sh 256

C
sh 284
183

D
sh 176

CPE Newsletter extract

(continued)

Question no. 24 is an example of an applied number problem. As
you can see, the candidate is.expected to apply his knowledge of the basic
mathematical operations (addition, subtraction, multiplication, division)
to solve a practical problem. 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 these operations should
be applied, and in what order.
We can compare Question no. 24 with no. 9
9. What is24 x 0-16?
C
0-384

B
3-84

A
38-4

D
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 it to (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 informationmust 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.

Information 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.

needed
2. Information
(a) How many hours above 40 the man works
(b) How much he is paid for the first 40 hours

How much he is paid for the hours above 40
(d) His total pay for the week
(c)
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CPE Newsletter extract

(continued)

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:

(c)

for the 24 hours above 40: 24 hrs x sh.4

40 hrs x sh.2

(d) Therefore his total pay is

=

sh.80

=

sh.96
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
sh128

B
sh256

C
sh284

D
sh176

26.9%

32.9%

15.6%

23.6%

The two most common wrong answers were sh 256 (B), 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 for any extra 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 the 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).
task

The development of numerical problem-solving skills is not a
for the CPE teacher alone, but should begin in the lower primary school.

Every time a new arithmetical
through

operation

is introduced

pupils

should work

a number of story-problems involving the new operation. The next
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CPE Newsletter extract (concluded)
stage is to introduce problems in which pupils must decide for themselves
which operation is needed. Finally pupils can begin to tackle more complicated problems of the kind we have just discussed, in which several
operationsmust be performed, in the correct order, to reach the answer.
Real-life number problems are nearly always applicationproblems,
and they usually involve more than one operation. A farmer, for example,
may want to work out how many bags of fertiliserhe should buy for his
coffee trees, or how many sheets of mabati he needs to roof his new house,
or how much money he should receive from the dairy cooperative,societyfor
his milk at the end of the month. Each of these problems requires at least
two operationsfor solution. To get the correct answer, the farmer must
of course be able to add, subtract, multiply and divide accurately. But
skill in arithmeticalcalculation is not enough by itself. To tackle the
problems successfully,the farmer must also be able to decide which operations 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 candidateswho 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 essential at secondary school, both in mathematics and in the science subjects.
For these reasons, applicationproblems are now being given increasing
emphasis in CPE.
It is disturbing to find that in the 1979 CPE, more than 70%
of candidatescould identify the solution set of the statement 1 < x < 5
plotted on a number line
(question no. 39): but less than onequarter of the same candidatescould 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
examinationwas only 36.9%. Results such as these suggest strongly that
teachers are giving too much attention to the more theoreticalparts of
the KPM course and too little time to developingpractical number skills.
Because they are so important,we shall discuss other applied
number problems which gave 1979 CPE candidatesdifficulties. We can
divide them into several types:
1. Money problems
2. Problems involving perimeter and area
3. Problems involvingmetric measurement
4. Time problems
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An explanationof the school classificationsystem 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-costschools. Pupils are charged
no fees, although they are usually expected to contributein 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 differencewhatsoever emerges
in the average mathematicsperformanceof rural and urban schools. The same is
true in all other CPE subjects,with the exception of English, in which urban
schools have a 5-10 percent performanceadvantage.
A final point about the information feedback system is very important.
The system could not be introduceduntil reforms in the types of questions
being asked in the examinationwere well under way. If incentivefeedback had
been introducedwhile the examination still tested mainly rote recall, the
effect would have been to encourage teachers to devote even more time to examination drilling. The introductionof feedbackhad to wait until it was clear
to everyone that changes were taking place and that new preparation methods
were needed. The first guidance infdrmationwas sent to the schools in 1976;
the first incentive informationin 1977.
Some Effects of'the Reform Program
It is not possible to discuss here all of the effects which the reform
program had on performancepatterns. We shall therefore focus on only two.
The Effects of the Information-feedback
System
on Quality DifferencesAmong Districts
It had been hoped that the introductionof our information feedbacksystem
would result in a reduction of the performancedifferencesamong districts.The
weaker districtswould have more to learn from the guidance feedbackthan the
more successfuldistricts,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 districtswhich were
most successfulin 1976 and the six districtswhich were least successful.It
will be rememberedthat standard scores give a measure of relative rather than
absoluteperformance: the mean total standard score for all candidatesis
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
summarizedconvenientlyin terms of changes in the scatter of the distribution
of district mean total standard scores from year to year. The measure of scatter 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-threedistricts 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. StandardDeviation of Kenyan District Mean Total Standard
Scores, 1976-81

StandardDeviations

All Districts

1976

1977

1978

1979

1980

1981

9.84

11.57

12.64

13.09

11.79

10.15

8.32

9.04

9.35

9.36

8.14

7.14

Rural Districts
Only
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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 successfulin 1976 increased their comparativeadvantageby
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 strikinglyreversed.
The bottom six districts,without exception, showed substantialimprovement,
and the four most successfuldistricts 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 successfuldistricts,which had the strongest professionalsupport
teams, were able to benefit most from the new informationavailable to them.
In these districts,teachers' advisers and supervisorsran workshops and
seminars to explain to teachers how they could equip their pupils to meet the
new cognitive demands that the examinationwas now making. They singled out
schools with particularlypoor results for special attention. One such school,
in a rural districtwith about two hundred fifty schools, improved its performance 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 capacityof primary schools in both rural and urban areas
to improve the quality of their performance quite suddenly.
In the least successfuldistricts,by contrast, the response to the introduction of the informationfeedback system was delayed. These tended to be the
larger districts,either in terms of geographicalarea or pupil numbers, or
sometimesboth. Consequently,the professionaland administrativeinfrastructure supportingthe 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 districtsbegan to respond. One major
factor was increasedpublic awareness. The districtperformance lists were
made generally available in 1978, and low-scoringdistricts immediatelycame
under considerablescrutiny. Almost certainly,it was this public concern
which was mainly responsiblefor the upturn in the performanceof the weakest
districts between 1979 and 1981.
But the most strikingtrend 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, supervisorsand education
officers were appointed,and an intensive program of in-servicecourses and
school visits arranged. The results which were achievedwithin such a brief
period are impressiveevidenceof the scope which exists--inKenya and almost
certainly in other developingcountries--forimproving the quality of basic
education through strengtheningprofessionaland administrativesupport
systems.
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CPEScience Items about Wbghlng)1 979-1981
1979

A 1 kg. 100 g.
B. 1 kg. 200 g.
C. 1 kg. 300 g._
D. 1 kg. 400 g.

1981

1980

.62. Sadi goesto the maket to buyio fish.He noties
that the pointer of the balance I set as shown
In Diagram P.Whenthe fsh Isplaced in the pan.
the pointer Isas shownIn DiagromQ WVtchone
Ofthe followingIsthe most Ilcelyweight of the fish?

P

67.

Karru thought thato springbalancewas not
sowng the correct weight. Thefolowing
dagrams showthe poitbns of the pointer
when he pkiced fit a 2 kg. wight and
then a 1 kg. weight on this baance

Qs

oo

o41
_
_ _

I kl

_

I

Which one of the folowAngshowsthe MOSr UKELY
positn of the pointer when there was NO weight
on the baknce?

55. Npokiweighed a small parcel before taking It to the
PostOffice. The diagrams below show the positbns
of the pointer on the balance when her parcel was
on the balance and when It was removed.
With parcel on Balance Parcel removed from Balance

A
weight of NJokl'sparcel?
What was the MOSTLIKELY
A 100 grams.
B. 200 grams.
C. 300 grams.
D. 400 grams.
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The Effects of the Program on the Development of Specific CognitiveSkills
In the previous section we discussed the effects of the program on overall
performance. Our dependentvariable was the mean standard score for the whole
examination.
We shall now take a much narrower perspective,and focus on the development of competencein 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 proportionof candidatesgiving 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:

Rural low-cost schools
Nairobi low-cost schools
Nairobi high-cost schools
Nairobi private schools
*Correct

A

B

C*

D

26.1%
22.4%
6.2%
3.6%

14.6%
17.2%
7.0%
4.1%

18.5%
20.1%
46.8%
54.8%

40.4%
40.3%
39.9%
37.4%

answer

Clearly, the skills measured by this question are highly relevant to the
needs of all pupils leaving primary school. Whether they continuewith
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
accurately will be very important. It was therefore disturbingto 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 proportionwe would have expected if all candidateshad
made
no attempt to work out the answer, but simply guessed. In the fee-charging
(high-costand private) Nairobi schools,by contrast, the proportion answering
correctlywas 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,candidateshad to work through a
sequence of three cognitive steps. First, they had to read the weighing
scale
accurately. Second, they had to transform the fractionalnotation used on
the
sclae to the decimal notation used in the alternativeanswers. 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 sequence was the most difficult for pupils in all types of school. The most
common wrong answer in all samples was lkg 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 inaccurateweight.
In
the fee-chargingschools,most pupils worked through the first two steps
successfully and were consequentlyable to reject lkg 100gm (A) and lkg 200gm
(B);
in the low-cost schools, substantialnumbers 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 subsequentCPE 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 situationsand 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 importantdifference: an
extra step was added to the sequence needed to solve the problem. Once the
candidate had recognizedthat the reading with the parcel in the scale was inaccurate, he had to decide whether this reading was too low or too high. In
1979 the "too low" option (1kg 500gm) was deliberatelyomitted, 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
understandingof the general principles involved,would almost certainlyhave
answered the 1981 question incorrectly.
Figure 10.2. graphs the performance of pupils in this sequenceof questions, 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 successfuldistrict, 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 successfulrural districts, one with
about two hundred fifty schools and the other with about one hundred fifty
schools,were rapidly closing the performancegap 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 performance was demonstrated. By 1981, these districts were all still scoring below
the chance-guessinglevel.
These results make it clear that the main reasons for the differences in
performancebetween the Nairobi fee-chargingschools and the rural schools are
to be found more in the quality of education provided than in the home backgrounds 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 differencesbetween the most successfuland the least successfulrural
districts in Kenya is in the strength of their school support systems. In the
most successfuldistricts,schools receive regular guidance from advisers,
supervisors,and education officers, whereas in the less successfuldistricts,
the support teams are much less effective.
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Extractfrom 1980CPE Newsletter,
discussingweighing
questions from the 1979 science paper.

One of the questions
tested a terminally-relevant
was answered so poorly:

in the science
skill deserves

section
special

of the paper which
mention because it

62 Saidgoesto the marketto buy a fish.He noticesthat the pointerof the balanceis stasshownin
DiagramP. Whenthe fishis placedin the pan, the pointer is asshownin DiagramQ.
Which one of the followingis the most likely weightof the fish?
A. I kS.100 S
B. Ikg. 200g
C I k 300g.

Q

P

D. Ikg. 400 g.

Only 18.5%of rural candidates,and 20.1% of Nairobicandidates
(excludingthose in high-costand privateschools)correctlyworkedout
that the moot likelyweight of the fish was 1 kg 300 g. More than 40%
of candidatesin both sampleschose 1 kg 400 g. This, of course, is the
readingshown in the second diagram (Q), witlhthe fish in the pan. These
candidatesignoredthe informationgiven in the firstdiagram (P),which
shows that before the fish was placed in the pan the pointerwas set to
100 gramd. Thus the fish probablyweighs 100 grams less than the reading shown in Q. If Said made the same mistakeas these candidates,he
probablypaid too much for his fish!
When a customerbuys sugar, meat or fish from a shop, or when a
farmersells his pyrethrum,coffeeor maize, he needs to be able to check
that the weighingis done accurately. Duringgeographyand sciencefield
trips, pupilsshouldbecome familiarwith balancesand scalesof as many
differenttypesas possible. Pupilscan observeweighingbeing carried
out in placessuch as coffee factories,post officesand tea 'centres'
(placeswhere tea farmerssell their green tea leaves)as well as shops
and markets.
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Figure 10.2. CPE Performance in Weighing Questions,
4979-81
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IV

SUMMARY

11

IMPROVING UNIVERSITYSELECTION,EDUCATIONALRESEARCH, AND
EDUCATIONAL MANAGEMENT IN DEVELOPINGCOUNTRIES:
THE ROLE OF EXAMINATIONSAND STANDARDIZEDTESTING
Stephen P. Heyneman

Common Background to Testing
Why is it that widely diverse countrieshave such a deep interest in
educationaltesting? One reason is the high premium both rich and poor countries
place on the ability of their educationalsystems to accomplishnational goals.
A systematicand reliablemechanism for monitoring achievementperformanceand
for identifyingindividualswith aptitude and ability is indispensableto
achieving these goals.
Political Consequencesof Educational Failure
The idea that economic productivityis affected by the level and nature of
educational investment (human capital theory) is no academic fiction.
Regardless of political party and independentof ideologicalview, national
leaders quickly become alarmed at reports of a decline in educationalperformance. They believe national interests to be at stake. They believe that
schools teach the necessary technical skills to fuel future industrialand
agriculturalinnovationand progress and that schools teach the behavior patterns
necessary for survival of policy-- national history, language, social obligations.
In certain specificways the educationalsystem is held accountablefor 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 intellectualperformance is lackluster,if the portion of
young people devoting themselvesto more difficult fields of mathematics and
science declines, these signs are interpretedas failures of the educational
system. Because the stakes are high, the political consequencesof failure are
also high. They can precipitatea national crisis. The crisis itself normally
generates public investigations,reforms, and shifts of resources. The political
consequencesare a reason why widely diverse countries maintain such a high
interest in techniquesof educationaltesting, 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 differentiatebetween the individual'spsychologicaleffects
(anxiety, for example) and the structuraleffects oL the educationalsystem.
Are educationalsystems affectedby the use of tests? The answer is "yes" and
in two specificways.
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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 assessmentpurposes is ad hoc, do not have a tangiblemeans of
judging quality. This is true of many educationalsystems in Latin America,
where judgments on quality are limited to statisticson dropout,progression,
and enrollment rates. Systems of education which do utilize testing functions
are subject to evaluationsand public pressures of a different sort.
The pressures felt by educationalsystems which use standardizedtests are
broadly popular since all sectionsof the population are concerned,and since,
in spite of technicalities,scores can be broadly interpreted. Even when results
in the U.S., working
appear to affect certain sub-groupsdetrimentally--blacks
class youth in the United Kingdom--thetesting function itself is powerful. It
draws attention to a single, widely understoodindicator. It holds the school
system accountablefor results, and it fosters a continuingopen forum on the
school system's ability to provide high-qualityeducation. Debates do not
occur with such vigor where there is no standardizedtesting.
Second, testing provides a universalisticcriterion 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 inherentlybiased against certain
sub-groupsof the population. Despite these persistent charges the fact is
that no criterion--otherthan random lottery--hasbeen found to be quite as
fair. No criterion has been found to be more valid in determiningfuture
success. When school systems have relied upon more particularisticcriteria
for selection to higher education--politicalloyalty, family alumni status,
personal wealth, ethnicity, geography of birth--the effect has been more pernicious. 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 or 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 inadequatefor many kinds of judgments. These facts
helped create the high degree of interest in testing technique and testing
policy among the educationalprofessionalsin China attending this seminar.
In spite of the universalisticnature of standardizedtesting,political
pressures attempt to divert the criterion from one strictlybased on achievement.
These pressures are common to all countries regardlessof ideology or history.
There are pressures to rectify past injusticesto minorities,pressures to
ensure fair geographicalrepresentation,pressures to recognizeand reward
abilities other than traditionalacademic ones. How should testing professionals
respond to such pressures? Is there an ideal combinationof selection criteria?
Can resultsbe less biased and so reduce political pressures? These are the
questions of concern.
Testing Issues
In most Organizationfor Economic Cooperationand Development (OECD)member countries,educationaltesting is a sizable industry. In the United
States and Australia, this industry is very competitiveand is characterizedby
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 assessmentdoes 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 administrationof selection tests. By contrast,with primarily a
unitary, centralizedschool system, Sweden goes to the opposite extreme in
terms of university selection. In Sweden performance ratings are designed and
calculatedby each classroom teacher. Though not independentof centralized
standards,neverthelessthese performance ratings are independentof centralized
control. The United Kingdom has more than a dozen examinationboards, though
the populationbeing 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 throughoutthe
nation. The second is diversified,with different formats,emphases, and
subjects administeredindependentlyby each college and universityon different
dates, at differentplaces, and at different time. In consequenceJapan 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
countriesand pertain equally to all educational systems and testing enterprises.
Some are unresolvable,that is, they are of such complexityand pose such deep
dilemmas that no simple solution exists. Solutions can only be found through
the study of certain local principlesand the applicationof those principles
to new environments-- in China or in other countrieswhere reforms are being
considered. A list and a discussionof these testing dilemmas follows. Yet
not all principles emerging from this workshop are unresolvabledilemmas. Some
in fact are generalizable. These are listed and discussed in a subsequent
section entitled "general recommendations".
Aptitude Tests vs. Academic AchievementTests
Considerabledebate occurred over whether it is more useful to test for
academic achievementor for academic aptitude.1 Since the 1940s most American
colleges and universitieshave been assessing student candidateson the basis
of their scholasticaptitude. The ScholasticAptitude Test (SAT) was used in
Japan in the 1950s and currentlyis 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 drawback is that the SAT is, in fact, subject to coaching. Disagreementexisted
over the degree of the coaching effect but not whether it exists. On the other
hand, many proponentsof academic achievementtesting do not view coachability
as a drawbackbut rather as a virtue. One reason why the SAT was rejected in
Japan, for instance, was because it was not as coachableas an achievement
test. The second drawback is the SAT's predictiveability. Japanese,

1

Like other tests of aptitude, a test of scholasticaptitude is designed
to utilize the general principlesone is likely to have encounteredin an
academic curriculumbut not the specific knowledge one is likely to have
encounteredin any one state, district, or classroom.In principle an aptitude
test is broadly applicableacross the sixteen thousand U.S. school districts,
each with its independentcurricularauthority.
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Australian, and American experiencewas uniform--universityperformance
2
is more closely predicted by academic achievementthan by academic aptitude.
Thirdly, the SAT creates a distance between classroom and test. It limits
the ability of teachersto prepare students and thereby lowers the feedback
effect of past test results. When performance is poor in a mathematicsexamination based on the curriculum,strategiesof ameliorationare 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. Performanceon an academic
achievementtest is in part a reflectionof a student'sdiligence,his ability
to study hard for long periods of time, his maturity of purpose. Diligence is
one of the principal ingredientsof universityand later professionalsuccess.
And many feel that diligence is one of the key ingredientsmissing among students
in the American system of higher education.
But the SAT does have several powerful elements to recommend it. Because
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Equity is also a principalvirtue of the SAT. The SAT is more able to
identifybright, low-incomestudents from impoverishedhome environmentsand
from impoverishedschools. For example, though only 5 percent of the students
in the United Kingdom attend private (fee-paying)schools, 45 percent of the
incomingentrants to Cambridge University come from private schools. They have
attended better schools and they have performed better on the academic achievement tests used for universityentrance. But are they the best and the brightest
among their age cohort? This question is especiallyserious in developing
countries,and in China in particular, where the quality of education varies so
markedly between city and province, wealthier suburb and impoverishedcommune.
What an academic achievementtest measures in this circumstanceis 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 compensatefor the differences in classroom
facilitieswhich preclude an equal opportunityto learn.
School-basedAssessmentvs. External Assessment
Substantialtime at this seminar was devoted to discussionof assessments
of the school-teachergrades and teacher-designedachievementtests. These
discussionswere not planned, since school-basedassessmentsare not usually
consideredpart of standardizedtesting, 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) accuratelypointed
out that universityperformance was more closely predicted by score on the SAT
in combinationwith academic (school-based)grades than by the SAT alone or by
grades alone. Most American collegesand universitiesuse a combinationto
make selection decisions.
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School-basedassessment is very popular among teachers. It gives them a
sense of efficacy. It provides them with an importantrole in the university
selection process. A school-basedassessmentis able to measure student characteristicsfrom selection examinationsand can thereforeinfluence what is
thought to be either necessary or superfluouswith regard to examination
content. For instance, the United States does not have essay questions as part
of its SAT, but most American universitiesbase their selection decisions on a
combinationof 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-basedassessmentsare able
to measure what standardizedtests cannot--studentcharacter,diligence,the
will to succeed, and most important,the improvementof 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-basedassessment. For these reasons such assessmentsare excellentpredictors of first-year
college performanceand are growing in political popularity. School-based
assessmentshave all but replacednationwide selection examinationsin Sweden.
In the U.K. school-basedassessmentsare providedby the Local Educational
Authorities (IEA). The case of the U.S. has already been mentioned. In
Australia and in Japan school-basedassessmentsrecords are made available
to universitiesfor making selection decision. However, the weight placed on
such informationvaries.
Testing experts feel ambivalent about school-basedassessments. Such
assessmentsare not standardized. Criteriavary from school-to-schooland even
from teacher-to-teacher. What may constitutean "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-pointaverage. Moreover, school-basedassessmentsvary over time.
The U.S. in the 1960s is the premier example. At that time student privileges
and rights were in the ascendency. Curricularrequirementswere diminishing.
Teachers tended to assess studentsaccording to less rigorous criteriathan
they had ten years earlier. Such grade inflationmade the selection decision
less accurate and more difficult.
On the other hand, there are examples--oftenfrom Sweden--ofefforts to
minimize these problems. Sweden has gone very far toward making school-based
assessmentthe sole criterion of selection. Its system functions despite the
problems acknowledgedabove because (a) the student populationis very small
and (b) efforts to minimize the variation in teacher-gradingcriteria have been
elaborate. All student results are compared to national norms in each subject;
criteria of subject assessmentsare regulated 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 extraordinaryfashion, then
committeesare appointed to investigatethe source of the problem and to recommend adjustments. By these means school-basedassessmentshave become the
nationalmethods of selecting universityentrants.
For large countries,such as China, the use of school-basedassessmentsin
lieu of standardizedexaminationsis problematic. Logisticalproblems become
paramount. Issues of unexplainedvariation would create political difficulties.
Means of enforcing standardizationprocedures, such as those used in Sweden,
would be too cumbersomein such a large country and more suspectibleto
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unprofessionalmanipulation. Countries with large student populations have no
choice but to utilize standardizedselection examinations.
However, school-basedassessments should have a role in the selection
decisions of any country. They do provide more informationand more personal
information. Chinese universitiesought to have school-basedassessmentsat
their disposal. They would then be able to consider the diligence of specific
pupils; or individualefforts to support community projects; or ability in
sports, music, and art. All of these qualities make up the characterof people
whom universitiesmay wish to select. Having school-basedassessmentswould
make whatever special emphasis they choose possible.
Multiple Choice vs. Non-multipleChoice
Multiple-choiceformats have been in use in standardizedtesting since
World War I and are dictated by virtually irrefutablenecessities: they are
easy to score and they can be given to large numbers of individualsquickly and
cheaply. But seventy years after their first appearance,controversy remains.
Many feel that the shortcomingsof multiple-choiceformats outweigh the benefits.
The Cambridge UniversityExamination Syndicate,for example, relies very
heavily upon non-multiple-choiceformats of examination. At both the "O Level"
and "A Level" the syndicate administersessay-formatedtests. Swedish classroom
rely on the
teachers, many Japanese universities,and some Australian states
3
Germany.
and
France
in
officials
testing
do
as
format,
essay
In each national case, it is clear that teachers generallyprefer nonmultiple-choicetest formats. Essay questions, for instance, are more typical
of normal classroomdiscourse. They representwhat occurs most naturally--a
student-createdresponse. Whether in school or work settings people are rarely
faced with preprogrammedchoices.
In each testing situation a hierarchy of skills exists which tests wish to
measure. The simplest are knowledge and vocabulary-awarenessskills. In order
of complexityfollow comprehension,application,analysis, synthesis,and
evaluationskills. The consensus is that multiple-choiceformats are more
efficient at measuring skills at lower levels of this hierarchy. Proponents of
non-multiple-choiceformats claim that they are better (thoughnot 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-choiceformats, they are amenable
to the same types of reliabilityand validity referencepoints as are multiplechoice formats. Non-multiple-choiceformats can be standardized. They can be
objective. What is required is a carefully constructedsystem of professional
test graders --

as exists in the United Kingdom --

with strong quality control,

clear criteria of excellence,and effective internalprocedures.
All test experts agree that good multiple-choicetest items are difficult
They have to be clearly written; their choices have to be
construct.
to
plausible and comprehensive. Test designers need to know the principle on

test formats. Others are
3 Essays are only one form of non-multiple-choice

the short answer, and design projects. At the "A Level" in
fill-in-the-blank,
highly selective fields such as engineering,the CambridgeUniversity Syndicate
administerstests of originality,that is, a design project worked on for six
months or more by each individualcandidate.
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which the correct answer is based and also the variant principleson which all
conceivable incorrectanswers are based. This requiresconsiderablymore
research capacitythan is normally available at the school level. Consequently,
good multiple-choicetests are rare, while poor ones are common. Each of these
argumentsmade in Beijing points toward the use of non-multiple-choiceformats.
Proponents of multiple-choiceformats, however, are quick to argue their
strengths. When carefully designed,multiple choice is useful even for testing
higher-orderskills of analysis, synthesis,and evaluation. Mr. John Keeves,
for instance, discussed specific examples of these higher-ordermultiple-choice
questions designed for the IEA science tests. Though difficult to accomplish,
4
multiple-choiceformats can be designed to assess skill involving creativity.
Multiple-choiceformats are amenable to scientifictechniquesof pretesting
on an item-by-itembasis. The SAT contains20 percent "dummy questions",questions 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 understandingof 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.childrenwho went to Catholic schools, against non-English speakers,or
against females. All of these can be predicted ahead of time with carefully
applied multiple-choicetest formats. This does not mean that the reliability
of non-multiple-choiceformats is questionable. What it does mean is that if
they are, the problem will more likely be discoveredafter test administration
rather than before.
Among the five OECD countries no examinationagency relied exclusively
upon a single test format. The Cambridge UniversityExamination Syndicate
is known principally for its non-multiple-choiceformats,but it also uses
multiple-choiceformats. Similarly,the EducationalTesting Service (ETS),
while known for its use of multiple-choicetests, annually administersthousands
of written examinationsas well.
These advantagesand disadvantagesof different test formats often cannot
be separated from the experiencesof test application. Thus, the method of
multiple-choice,aptitude-testapplicationspecificallyused in the United
States has one advantage over the method of achievement,essay-testapplication
specificallyused in the United Kingdom. This is the ability to generalize
from year to year and from subject to subject. Because examinationsin Britain
are designedby specialistsagainst the criterion of subject matter excellence,
the proportion of studentswho 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 year or, alternatively,because the difficultyof
the examinationmay vary from year to year. By basing test results on normalized
scores, the American system is not plagued by variations in the distributionof
those scores. This allows comparisonsacross subject matter and from one year
to the next.
It appears, however, that the most importantfactor in deciding between
multiple-choiceor non-multiple-choiceformats is not test theory but test
economies. Non-multiple-choiceformats are anywherebetween two to five times

4 If creativityis 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 creativityis defined as unique ways of looking
at a problem,multiple-choiceformats would be inappropriate;in fact, impossible since a criterion of excellenceis something not yet invented.
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more expensive to design and grade. The larger the tested population, the
larger the cost differencesbecome. Though economies of scale exist in both
formats, the marginal cost of adding a tested pupil 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 examinesmany
times the number of students examined by the CambridgeUniversityExaminations
Syndicate. An essay format for every American university candidatewould place
the cost of the examination significantlyabove what it is currently and perhaps
out of reach of the average family income. These costs would have to be subsidized by the government. If not, children of the working class, who have
fewer economic resources,would tend to be excluded from universityopportunity
not only because of university tuitionsbut also because of the cost of university entrance examinations.
China currently has a college entrance populationat the level of the U.S.,
about 1.5 million. While this represents40 percent of the American eighteenyear-old cohort, it representsless than 1 percent of the Chinese eighteenyear-old cohort. The proportionof the populationgoing to universitiesin
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 quadruplingof
the Chinese examinationcandidates over the next fifteen years. The force of
these costs and the logisticalmanagement of the test process will require
China to move gradually from an examinationsystem based entirely upon nonmultiple-choicetest items, scored by hand, to an examinationbased principally
upon multiple-choiceitems, scored mechanically.
Test Questions: Should They Be Public or Private?
OECD countrieshave very different traditionson the question of test
privacy, and these different traditionshave had pronouncedeffects on the
education system at large. In those countrieswhere 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 studyingportions
of subject likely to be examined and methods of response likely to elicit a
good score. It is alleged that this intensive examinationpreparation can
detract from more creativestudy of subject matter and can generate a false
standard in the utility of knowledge. Knowledge less likely to be examined is
consideredless useful. Publication of previous examinations,moreover, makes
it necessary to rewrite new tests almost yearly. This requiresmuch, 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 previouslywill be at a significantadvantage,
and it dramaticallylowers the cost of examinationdesign.
Keeping tests private entails two problems. If applied to academic
achievementtests the feedbackmechanism will not be as effective. Classroom
teaching is more effectivewhen actual test examples are used. Moreover,
political problems are associatedwith test privacy for both achievement and
aptitude tests. Privacy places distancebetween 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 statisticalinformation
that few can interpret -- reliability coefficients,Kuder-Richardsonindices,
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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'svirtues and drawbacks.
In developingcountries faced with severe social and political volatility,
public trust in institutionsassessing further educationalopportunityis
essential. Thus, despite the cost savings which can be realized from test
privacy, the wise choice in developingcountries will be to make tests open and
public each year and to readily encourage public debate on test content.
AdmissionsDecisions: Who Should Make Them?
In all countries universityeducation is expensive and student places are
scarce. Hence, it is easy to understandwhy governments,especiallyin developing countries,would wish to select who attends. After all, the nation's
future is at stake, and what organizationis more responsible for the nation's
future than the government?
Governmentalmechanisms for making admissionsdecisions 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 latitudefor making exceptions.
Such is not the case in the U.K., the U.S., Japan, or Australia. In
each of these OECD countries,governmentshave little or no role in the selection
decision. To be sure, testing agencies, such as those in Japan, are often
supportedby governmentalresources. Nevertheless,admissionscriteria and
decisions on individualadmission are made independentlyby each university.
This was, in certain ways, revelatoryto those in the audience from Chinese
universities. They had long struggled with the problem of allocatingstudents
to one universityor another irrespectiveof personal interests. They had long
felt the need for their universitiesto develop individually,to specialize,
for example, in engineering,literature,or economics. But such individual
directionscould not occur without control over who will be admitted as students.
Reports from the OECD countries present at the seminar seemed to confirm
their interests. It was clear that universitiesin the U.K., the U.S., Sweden,
Japan, and Australia are not identical in course offerings or prestige. It was
also clear that open competitionexists among them. Had Yale lost its edge in
economics to Berkeley or the Universityof Chicago? Was the University of
London more interestingnow in the field of physics? Was business administration at Kyoto more advanced now than in Tokyo? These debates occurred among
the presentersboth formally and informally,with the effect of demonstrating
the efficiency of giving universitiesmore control over their own admissions.
This appeared to be particularlyimportant for rural, less prestigiousuniversities. Without the ability to develop specializationsit appeared that they
would have no hope of becoming competitivewith the major urban universities.
Mention was made of literatureat the University of Iowa, agricultureat the
Universityof Californiaat Davis, and petroleum engineeringat the University
of Oklahoma as instances of successfulcompetitionon the part of rural,
less-well-knownuniversities.
But could universitiesmake selection decisions fairly? Would they not
select on the basis of family privilege? Would they not discriminateunfairly
against ethnic or religiousminorities? 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 potential discrimination,to the
universityas modified by government.
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Such issues were foremost on the minds of the Chinese participantswho, at
that moment, were engaged in a nationwidediscussionon whether the government
5
or universitiesshould make the selection decision. A substantialheterogeneity
of views was expressed on the subject.
Technical specialistsgenerally hold that testing is a question of technical professionalismand that the testing agency is best when it is independent
of governmentand selection decisions. Reports from Japan, the United States,
the United Kingdom, and Australia confirmed this intuitiveview. University
control of admissionsassumes the independenceof academic institutionsin
other areas as well -- the content of study, the criteria for academic excellence, and the direction of academic research. Who makes admissionsdecisions
cannot easily be separated from other, wider implications. However, the fact
that universitiesin all OECD countries are charged with these responsibilities
made a significantimpact on the audience in Beijing.
General Recommendations
All school systems share common managerial challenges,and as a result the
educationalleadershipin each country is likely to learn a substantialamount
by studying practices found to be successfulelsewhere. 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. Traditionsvary from country to country and so
do the abilities and resources required to put reforms into practice. Adoption
of new practices requires significantforethoughtamong OECD countries;adoption
of practices from OECD countries to developingcountries requireseven more.
This said, a short list of principles can still be drawn from these
descriptionsof the uses of examinationsand standardizedtests in Sweden, the
U.S., the U.K., Japan, and Australia. These principlesappear to be worthy of
considerationin China and perhaps other countriesas well. The recommendations
might be organized into three categories: the requirementsfor the professionalization of testing, test administration,and test content.
RequirementsFor The Professionalizationof Testing
Despite differences in size and resources,school systems in developing
countries,without exception,require a professionalcapacity in the field
of standardizedtesting and examinations. This has four prerequisites. The
first is research capacity. Countries which set their own examinationsmust
therefore develop them. Test development can be done in a haphazardmanner,
but the negative technical and political consequencesare serious. Professional
test development requiresa systematicprogram of item design and experimentation; an on-going and permanent program of test-resultevaluation;an active
item bank; an extensive set of relationshipsin the higher education community
as well as the teaching community in elementaryand secondary education;and a
minimum commitmentto experimentationof new testing technologiesand equipment.
Developing countries can rarely afford to establish a research capacity in
the field of examinationsas a separateentity from their research capacity for

5 One month after this conferencethe governmentdecided to shift the responsibility of admissionsto the universities.
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the more general purposes of standardizedtesting. Yet these two functions
are
usually kept separate. The first is situated in an independenttesting
bureau,
the second in a researchand planning bureau. Examinationdevelopment
is easier
to professionalizeif the examinationbureau is autonomousfrom the main
functions of government. Such autonomy need not arise at the sacrifice of
an
economy of scale in testing research and development. Computer and opticalscanning equipment need not be separate. There is no reason not to
share
(non-confidential)
statisticaldata. There is no reason not to jointly plan
equipment experimentsor jointly participate in technical training.
To professionalize testing, developingcountries must develop research capacity;
but
given resource constraints,developing a research capacity in the field
of
examinationswill not be feasiblewithout coordinatingits development
with
that of educationalresearch in general.
Second is training. The professionalizationof testing in China, as well
as in other developingcountries,will require a regular program of
training,
both internal and external. The required skills are often broader
than is
commonly imagined. Clearly a professionaltesting capacity requirespsychometrists and statisticians. It also requires survey research specialists,
computerprogrammers,art and graphics designers,publishing specialists,
production and distributionmanagers, 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 individualswithout fail several times
per
year. The logistics of professionallymanaging a system of testing requires
training.
Third is equipment. No system of testing today is not dependent upon
computing equipment. School-basedassessments,even if graded manually
by
teachers, require a systematizedmemory. Essay tests, graded by hand,
require
statisticalrecords. Fill-in-the-blanktests, creativedesign tests,
and oral
tests all require scores, statisticalanalyses, historical records,
and systematic reporting. It is not necessarilytrue that the more sophisticated
the
equipment, the higher the level of testing professionalization. But
it is true
to say that professionalizedtesting requires electronicequipment.
Equipment, in turn, has three requirements: an adequate source of development capital, a careful plan of acquisitionand utilization,and a carefully
phased program to develop and to maintain the skills of technicalmaintenance.
The degree to which the functions of examinationsand standardizedtesting
are
localizedwill determine the complexityof the policy toward equipment
acquisition. Each of China's twenty-nineprovinces will require its own expertise
and
facility. The magnitude of students involved and the newly acquiredprovincial
examination authority require professionalizationon a province-to-province
basis. In some countries, such as the United States, professionalized
testing
is found right down to the school-districtlevel. This is because school
districts design the curriculumand pay for it. The principle is generalizable
though. The geographicalunit in charge of curriculumdesign, school
finance,
or school selectionwill require a professionaltesting capacity,which,
in
turn, will require necessary equipment.
Last is the need for new ideas. This meeting demonstratedtwo factors to
both Chinese participantsand the officialpresenters from the OECD countries.
It demonstratedhow variable the traditionsof testing and selection across
countriesare, and how much they are affected by each nation's political
culture.
Sweden's system is heavily influencedby its history of inequity in higher
educationparticipationand its current social democraticeffort to overcome
that history. The United Kingdom's system is heavily influencedby the
prestige
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of its ancient universityauthoritiesand traditionsof academic excellence.
The United States' system was created as an outgrowth of its fierce curricular
is
independenceon the part of local educational authorities. Japan's system
cultural
the
by
but
prestige,
affectednot only by its traditionsof university
predilectionfor academicdiligence narrowly defined around subject-matter
-authority. Australia's system is a hybrid of American and British traditions
achieveacademic
of
with a multiplicityof provincialdifferences and mixtures
to
ment and scholasticaptitude. There is no single technically correct way
understandable
and
design a system of examinations. Despite the substantial
to
desire on the part of the Chinese techniciansto acquire new ideas on "how
heavily
is
it
do
do it", the inescapablefact remains that how OECD countries
influencedby 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-leveldebates on their respectiveexamithe
nation systems ensued among politicians from China, Japan, the U.K., and
directions.
U.S. Major changes were anticipated--andin completelyopposite
to
Japan is likely to diversify its examinationssubjects; the U.S. is likely
examinaset
concentratethem. The U.K. is likely to move away from nationally
tions and toward school-basedassessments. In Sweden and in Australia the
trend is uncertain.What is certain is the degree of change.
Both observationshave implicationsfor China, and for developingcountries
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 Administrationand Management
The administrationand management of selectionexaminationsand the
assessadministrationand management of standardizedtests used for system-wide
nation's
a
in
role
ment are both important. Selection examinationsplay a key
economic developmentand therefore are to be consideredan important national
resourcewhich needs to be protected. The means by which this is accomplished
in many OECD countries is establishingthe examinationagency as an administraand
tive body autonomousfrom governmentcontrol. The U.K., the U.S., Japan,
examinations.
Australia allow the testing agencies to collect user fees for
Income from these fees remains within the agenciesthemselves. The fees are
small enough so that they do not inhibit the chances of attendinguniversity,
yet they are large enough to allow the testing agency to build their own
research capacity and to set their own standardsof technical excellence.
subject
Professionalstandards cannot be maintained if administrativebudgets are
exigencies.
to the ebbs and flows of ministerialpolitics or national economic
Income derived from testing is inevitablysecure since it is based upon a
guaranteeddemand. Independenceof fiscal resources is a prerequisitefor
independenceof professionalstandards.
None of the testing agencies from the OECD countries making presentations
in Beijing assumed responsibilityfor the selection decision itself. Examining
It
as a function is kept separate from the applicationof examination results.
indepenwas recognizedthat the university itself should make these decisions
dently. It was normal for universitiesto place different weights on different
portions of the examinationand, more important,to place different weights
upon the non-examinedelements of a student's character. In sum, it was
recognizedthat the selectiondecision should not be subject to a mechanistic
system and that however they were constructedand whatever their content,
or
examinationscould only establishbenchmarks of student accomplishments
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potential. Moreover, examinationscould not be expected to establish these
benchmarks for all student characteristics.
Japan, the U.S., the U.K., Sweden, and Australia have very different
examinationsystems, but none has a single examinationagency with a monopoly.
The National Center for UniversityEntrance Examination in Japan serves as the
sole source for examining the first stage of universityentrance,but the
second stage consists of a plethora of different examinationsand competitive
examinationbodies. The ETS in the U.S., while widely utilized, is not the
sole examiningbody. In each of these non-monopolisticcases, the testing
agency is forced to maintain professionalstandards not only with the general
public but in an actual competitivesense in relationwith other testing
agencies. This competitionis healthy. It generates informed discussion,and
it provides the consumer (for the most part schools and school districts)with
alternativechoices. Large countries such as China might be wise to develop a
diversity of examination systems and agencies in some combinationof local and
national authority. Smaller countries may not be able to support such a
diversity. In these instances considerationmight be give to external institutions such as now exist on a regional basis in West Africa and the Caribbean.
If a lesson from the examinationexperienceof the U.S., Japan, the U.K.,
and Australia is to be gained, however, it is that competitionworks for the
common benefit.
Uses of StandardizedTests for System-wideAssessment. The use of standardized tests in the management and administrationof an education system goes
much further than the selectionsfor higher education. The political use of
selection examinationsis the best known of its other functions and was certainly
of high interest to the Chinese in this seminar. Less visible, equally important functionswere also discussed,and these next recommendationsconcern
them.
(1) Measuring achievementover 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 attainedby studyingthe results of selectionexaminations,
for only the best studentswho have finished secondary education take them.
Such a record cannot be attainedby studyingthe results of school-basedassessments, for standardsshift from year-to-yearand vary from school-to-school.
Measuring educationalachievementover time requires a specially designed test,
with "anchor" items to circumventchanges in curricula. It requires that it be
given to a special sample of students at regular intervals.
In this seminar a presentationwas 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 differentlynow than twenty
years ago among nine-year olds, twelve-yearolds, and fifteen-yearolds. The
NAEP representsall 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 classroompedagogy from the use of hand-held calculatorsor
computers as explanatoryvariables of achievementrises or declines. Such
questions require special researchprojects on local, rather than national,
populations. The virtue of a national assessmentgiven on a regular basis is
that it provides an unambiguousbenchmark on the progress which a nation makes
in teaching basic cognitive skills. A national assessmentis particularly
important for countrieswhose student populationis on the rise, where enrollments 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 educationalsystem who wish to be informed.
(2) Measuring achievementacross countries. Most OECD countries recognize
that their economies are interdependentand, in many ways, competitive. Comparative statisticson trade, manufacturing,welfare, crime, public spending,
and private investment,for example, are considereda necessity. These statistics are studied carefullyby managers both in and outside of government.
This is no less true of education. In education,countries share statistics
on enrollments,progressionrates, expenditures,and, increasingly,academic
achievement. Elementary- and secondary-schoolachievementis measured through
commonly designed standardizedtests of science, mathematics,and reading
comprehension. One recommendationis that developingcountries measure their
own academic achievementagainst that of other countries.
The source for this comparativeinformation is the InternationalAssociation
for the Evaluation of EducationalAchievement (IEA), a non-governmentorganization made up of professionalinstitutesof education. Considerableeffort has
gone into the assurance that the standardizedtests represent the formal and
official curriculumof each country. No tests are administeredunless each
country's representativegives approval. The results, however, are public.
China has decided to participate in the IEA science study. The Chinese
officials in charge made a presentationat the seminar in addition to the
overall discussionled by Mr. John Keeves on results of previous IEA studies.
The dilemma of using standardizedtesting 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 attemptingto teach many common
cognitive skills. Increasinglyit is recognizedthat 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 impoverishedcountries 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 as Bolivia, which
can afford to spend only 1 percent of that per child.
So the question is why should a developingcountry engage in research
on academic achievementalong with a country which can spend one hundred times
more per student. Aren't drastically lower levels of achievementinevitable?
The answer is yes and no. "Yes" with respect to mean achievement,but
"no" with respect to school effectiveness. Internationalstudic of academic
achievementhave taught educationalmanagers an important lesson. Mean achievement comparisonsacross countries for science or mathematics are essentially
meaningless unless they are weighted by two factors. One factor is the level
of monetary resourcesbrought to bear on the classroom situation. The second
factor is the percentageof the age cohort enrolled. Thus, although average
mathematics scores at the twelfth-gradelevel in Germany are higher than in the
U.S., the U.S. is educating a higher proportion of its eighteen-year-oldcitizens at the twelfth-gradelevel. Similarly although fourteen-yearold students
in Thailand have lower reading scores than fourteen-yearolds in Japan, Japan
is able to invest ten times the level of monetary resourcesper child in reading
materials. School achievementis not judged by "Olympic records",but rather
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by performance standards in relation to the proportionenrolled and the level
of resourcesbrought to bear.
Results have been revealing. Some very effective school systems -- judged
by these standards of resource handicaps -- have been found in developing
countries,particularlyin Asia. Regardlessof the specific results at one
time or in one subject,however, the main point is the functionwhich such
cross-nationaltesting serves. It serves as a unique managerialdevice. It
can point out the strengths and weaknessesof an educational system in relation
to other systems. It can inform the managers of educational systems whether,
by comparisonto others, they are teaching certain skills too early or too
late;6 whether certain classroom equipment or pedagogical philosophiesare
effective;whether certain managerial innovations-- cross-age teaching,
centralizedlearning centers,modular instruction-- are functional. In the
field of education,countries are watching the process of innovationin ways
very similar to those of other industries. Internationalresearch on academic
achievementis very much like measuring achievementover time in one important
respect. It makes each country's search for excellencetangible.
Using Examinationsto 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 recommendationto
developingcountries is that they use it.
For many years a popular technique among educators has been to minimize
these backwash effects by emphasizingother criteria of selection. This works.
When selection is made on the basis of grades or on the basis of recommendations,
teachers and studentswill pay less attention to examinationsbecause the
function of the examinationswill be less important. By fighting the backwash
effect of examinations,educationalmanagers make the assumptionthat the
effect, or its extent, is harmful to good teaching.
The second choice, that of ignoringbackwash effects, is also common.
Even when an examinationboard is part of a Ministry of Education, the management of the examinationboard is usually in the hands of examination specialists
and not of educators. Examination specialistssee their role as external to
the education system. They see their functionas 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 ignoringthe backwash effect are not the only options. It is
equally possible to use the examinationsystem for purposefulpedagogical ends.
The managers of education systems in some instances are able to allocate
resources and staff time to provide analytic informationto schools. One
example of this was provided at this seminar by Mr. Anthony Somerset. His
presentationincluded a description of the quite dramatic impact of a national
newsletter. The newsletter contained examplesof common errors and the incorrect
cognitive reasoningwhich caused the errors in the first place. The newsletter
had an immediateeffect on classroom teaching. Quite soon afterward scores
improvedon that portion of the examinationwhich tested those particular
cognitive skills. Because of the educational care given to the analysis in the
newsletter,pedagogical improvementresulted. The improvementcame first

6

OECD countriesdiscoveredthat Chinese childrenwere expected to acquire
certain arithmeticfunctions in grade 2 which, in accordancewith certain
Western theories of child development,were not taught until grade 4.
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in the better-managedschool districts but later to the others as well. In
sum, a nation's teaching improved in very tangibleways and very quickly.
The function of selectionprovided the incentive. The educationalanalysis in
the newsletterprovided the means.
Mr. Somerset's examples created a great deal of discussionand, in fact,
confusion. Each country, and within China, each province, representedat the
seminar claimed to have an examination feedback system. Confusionoccurred
because feedback systems can be organized at three different levels, with three
levels of pedagogical sophisticationand geographicalspecification.
The first level appeared to be very common. Results of examinationsare
reported in statisticalterms which are often broken down to a region or
province. Means and standard deviationsfor each test and, occasionally,
for each test item are reported.
The second was the level describedby Mr. Somerset. Means, standard
deviations, and item analysisbecome the raw material for a pedagogical analysis
of why errors occur in patterns. These patterns are then explained and, most
important teachingmethods are suggested on how to overcome errors. Thus the
tone of the feedback mechanism in this second level is shifted from statistical
terms to educationalterms, the latter being the common language among teachers.
The tone is shifted from one of negative sanctionsas a result of public
embarrassmentcaused by poor performance to one of detailed encouragementand
specific suggestionsfor improvement. This second level is time consuming,
expensive,and has only been obtained on large geographicalunits -- regions or
provinces. This level of feedbackmechanism 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 analyticprofiles of each child, and
monitor each child's progress on each objectivewithin each subject. But these
micro-analysesof performancepatterns are used with assessmenttests, not
selection tests. Thus, the incentive for students and teachers to make improvements is significantlyless. Nonetheless,the technique of computerizing
day-to-dayperformance is affordableto some and is in use. This third level
of feedbackon selection-testresults, 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 exigenciesof economy and logistics
will determine test format. For instance,China might begin to introduce
multiple choice into its testing program and, as experienceis gained and as
the computers and optical-scanningequipment are acquired at both national and
provincial levels, China might utilize multiple-choiceformats only after the
requisite technical experiencehas been gained in design. It is very easy to
write a bad multiple-choicetest item; it is not at all easy to design one well.
Since multiple-choicetest formats are not necessarilya sign of good
testing, a multiple-choicetest is not therefore a sign of "modernity".
Developing countriesneed not relinquishwhat common sense dictates: the
written essay must remain. Just as the technical issues of designing multiplechoice formats are not trivial, so it must be mentioned that the requirements
for standardizingessay responsesare substantial. They are particularly
complicatedwhen large-scaletesting is being conducted in languageswhich have
Kiswahili,Quecha, Indonesian,
not long been utilized for such purposes -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-scaletesting -- Japanese, French, and
English are examples -- traditionsof standardizationhave been tested through
time; they are widely acknowledgedand widely understood in the school system.
Attempting to standardizeexcellencein an essay when the tradition is only now
being developed is an endeavor involving a certain amount of risk. At least
with a multiple-choicetest item the strengths and weaknessesare more visible.
They are there for all to see. With an essay test item the difficultiesare
more hidden. The difficultiesbegin to emerge only after the item is set and
the test taken. Developing countries using a national language which has not
been extensivelyused for educationaltesting may be wise to shift to a
multiple-choiceformat as rapidly as possible.
ScholasticAptitude 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 determinedby the
style of educationalgovernance rather than the virtues of the SAT itself.
As many different curriculaexist as school districts in the U.S., with each
feeling very strongly about its own independence. This makes a national curriculum-specificselection examinationdifficult to market.
The SAT, by all admission, is difficult to design well. It requiresa
strong researchbase and a large supply of the technical skills which make up
a researchbase. Reasons of cost require that past tests be kept private.
Because of its privacy and non-applicabilityto 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 developingcountries.
In conjunctionwith curriculum-specificgrades (or achievementtests) it is a
reliablepredictor of future academic performance. It is able to locate academic
talent in impoverishedschools where the opportunityto learn has been minimal.
Large countries,such as China, might experimentwith the SAT on a regular
basis. In a decade or two, the researchbase required to support the SAT may
be available and would not have to be imported. Moreover, the statisticaldata
generated from SAT experimentsoften make good cross-checkson the validity
parametersof achievementtests currently in use. Regular statisticson the
predictivevalidity of the local SAT versus the national achievementtest can
be very useful informationto maintain. Moreover,many design issues in which
local experts should gain experienceare pertinent to the SAT. Nevertheless,
it is unlikely that the SAT would be of use in developing countriesas a
standardizedmechanism of selection for higher education.
Skills to be Tested. A substantialdegree of consensusexisted at this
seminar over a hierarchy of curriculumobjectives,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 remarkable was the common reference to a book on the subject by Mr. Benjamin Bloom.7
This book was referred to by curriculumspecialistsand by test designers from
China as well as from all five OECD countries.
These was little agreementbeyond listing the hierarchicalobjectives
and the types of examinationquestions that each level of objective implied.
It was acknowledgedthat multiple-choicetests were easiest to constructat the
lower end of the hierarchy. The most important issue was item distribution

7 Bloom, Benjamin. Taxonomy of EducationalObjectives: The Classification
of EducationalGoals: Handbook I. The CognitiveDomain. London: Longmans,
1956.
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Table 11.1. Summary Chart Of Question Types
Question Type

Examples

Student Activity

Who?
What?
Where?
When?
Wy?
Define (The word "ostinato").
List

Recalling facts or obserKnowledge
vations.
(remembering)
Recalling definitions.

1.
2.
3.
4.
5.
6.
7.

Comprehension Giving descriptions.
(understanding)Stating main ideas.
Comparing.

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?

Application
(solving)

1. If (Bill mixes yellow and
Applying techniquesand
blue paint) what (color will
rules to solve problems
he get)?
that have a single correct
Classify (these poems as
2.
answer.
ballads, sonnets, or odes).

Analysis
(analyzing)

Identifyingmotives or
causes.
Making inferences.
Finding evidence to support generalizations.

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'sattitude
towards war)?
4. What evidence can you find to
support (the principle that
air expands when heated)?

Synthesis
(creating)

Solving problems.
Making predictions.
Producing original
communications.

1. Can you think up (a title for
this story)?
2. How can we solve (this dilemma)?
3. How can we improve (our pantomime)?
4. What will happen (if we add
music here)?

Evaluation
(judging)

Giving opinions about
issues.
Judging the validity of
ideas.
Judging the merit of
problem-solutions.
Judging the quality of
art and other product.

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 examinationshould 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 feedbackmechanisms,
dwelled at some length on the feedback requirementsfor moving a national
examinationfrom one with a high proportion of recall questions to one with a
low proportion of recall questions. The order of magnitude for an example 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 representedby the shift in the examination'sbalance)
will depend upon the degree to which teachershelp drive it.
Table 11.2. Kenya Primary Leaving Examination
Test Items by Type and Year

1973

1976
M

Descriptive

74

23

Explanatory

18

28

Observation

8

21

Reasoning

0

28

Professor Gui Shichun, the designer, made a presentationto the seminar on
the newly-developedEnglish proficiencytest (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 examinationacross 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-sixpercent was allocated to comprehensionskills. The bulk
of the test weight (72.5 percent) was allocated to the three medium-level
skills, with proportionallysmaller attention devoted to the extremes,both low
and high.
Is this appropriate? Is this appropriatefor developingcountries in
general or just for China? Is it appropriatefor science and mathematics
as well as for English as a foreign language? This seminar provided no single
answer, although it was agreed that recall knowledge had to be tested and was
comparativelyeasy to test. Nevertheless it was also agreed that it was not
desirable to have a "nation of newts" selectedon the basis of an ability to
recall rather than because of creativity. In the absence of any formal standard,
apportioningthe weight of a test across the hierarchy in a normal-likecurve

8 This is an apportionmentof test weight across skills, not test items.
Different skills require differentnumbers of items and will take
different lengths of time.
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appeared reasonable and may be reasonableto suggest for other tests and for
other developing countries.
Table 11.3. China's English ProficiencyTest (EPT)
Items by Type, 1985

(%)
Knowledge

15

Comprehension

26

Application

25

Analysis

21.5

Synthesis

12.5

Summary
In sum, the recommendationsfor developingcountrieswhich emerged from
this meeting were relativelystraightforward. An efficient educational system
is an essential ingredientfor maximizingnational economic performance.
Examinationsare essential for the fair and efficient management of an education
system. Informationon achievementover time and in conjuctionwith other
countriesis also essential. In addition, good management requires a feedback
system to schools,preferably at the level of specific suggestionsfor
improvement.
These divergent functionsof examinationsand standardizedtesting cannot
be developed in isolation from one another. They require coordination. In
particular, they require coordinationin the developmentof research capacity,
equipment acquisition,and trainingprograms. There are no single answers for
developingcountries on examinationcontent or format, but logisticaleconomies
weigh heavily in favor of multiple choice. Nevertheless,each country should
be aware of the variety of policies being developed in neighboringand in OECD
countrieson the issues of what kind of multiple choice, in what amount, and on
what subject. Ultimatelyeach developing country will have to maintain its
own counsel.
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