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Foreword

Educational planners and policymakers face
tough choices. In many systems the quality of schooi-
ing is below minimal standards, and not all children
have gained access to school. Because resources are
limited, increased spending on improvements in
quality will require reduced spending on enrollment
exprusion. The quantity versus quality choice is one
that many countiies feel obliged to make.

There is evidence, however, that the total re-
sources available to expand guantity or to raise
quality can be increased significantly through im-
provemnents in the efficiency of the education sys-
tem—that is, without increasesin total spending. An
improvement in the efficiency of an education system
increases the use of resources that are already avail-
able, either to expand quantity or to improve quality,
with no additional provision of resources.

A major symptom of inefficiency in schools is
student repetition, which occurs when the education
system decides that a child has not been adequately
prepared for the next grade. If schools were fully
efficient, the instruction offered during one grade
would he enough to prepare all students for the next
grade. Some educators cite dropouts, or early school
leavers, as a more important symptom of inefficiency.
If a student leaves the system before completion of a
cycle (e.g., before completing all grades of primary
school) the effort put into the education of that child
is considered wasted. This view is supported by
evidence that graduates of a 6-year primary cycle
earn much more than students who have completed
only 5 years, and that there are small differences in
earnings between school leavers with 3 or4 or 5 years
of primary school. As a consequence, dropout pre-
vention, in some countries, is given more attention
than reduction of repetition, Large sums are spent on
programs for children who have left school early.

In most cases, as Ernesto Cuadra argues, itis a
mistake to focus primarily on the problem of drop-
outs. It is important to reduce the dropout rate, but
repetition is actually a more important problem to
tackle. Infact, repetition ratesin any given grade are
generally higher than dropout rates. Further, re-
search shows that repetition is the main cause of
dropping out, and that reduction of failure and conse-
quens repetition leads to reduced dropout vates, and
higher rates of completion of the school cycle. Be-

cause repeaters take up seats that could be occupied
by new students, reduction of repetition also in-
creases the space available in the system without ad-
ditional capital expenditures. This is particularly
important in the lower grades of the primary cycle,
where very high repetition clogs the system, prevent-
ing new students from entering.

Planners may fail to recognize the limitations on
access caused by high repetition. Conventional sta-
tistical methods underestimate repeater rates and
exaggerate dropout rates. As a consequence the
conventional methods also overestimate the number
of students who enter the first grade for the first time
each year. As Cuadra demonstrates in this paper,
underestimating repetition in the early grades can
create the illusion that a country is making headway
in providing education to all children, when in fact it
is merely requiring some students to spend 1nultiple
years in the same grade.

Research shows that
repetition is the main
cause of dropping out...

Cuadra goes on to demonstrate, through field
research in Honduras, the limitations of the conven-
tional method for estimating repetition rates. He
notes the conditions under which teachers are likely
to supply artificially low estimates of repetition.
Because dropout rates and the number of new en-
trants are calculated from repetition rates, they will
be overestimated. He reviews a method that uses
information about enrollments by age and grade
which can provide highly precise estimates of all
three measures.

Not all countries currently collect information on
student ages by grade. The two methodologies in the
Appendix, by Luis Crouch, offer suggestions for how
to estimate repetition rates when age/grade data are



not available. These methods also are superior to
methods thut rely on teacher reports of repetition.
This set of papers carries the happy news that
planners need not rezard their choices as being be-
tween expansion of quantity, or improvement of
quality. Secause repetition affects both dropping out
and access, andis in turn a consequence of low quality
(i.e., student failure), efforts to improve educational

iv

quality can also in:prove the intern.l efficiency of
education systems, freeing up resources that can
then be used to provide more space for new entrants,
Improved quality can lead to increased quantity, if
the focus is on efficiency.

Noel F. McGinn
July 28, 1989
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Executive Summary

Educational planners and policymakers need in-
formation about how students progress through the
school system to assess the efficiency of the system, to
forecast future enrollments, to estimate the amount
of new resources that the system will need to accom-
modate those enrollments, and to estimate the cost
associated with it. Student promotion, repetition,
and dropout rates constitute the basic data needed to
forecast. future enrollment and new resources. These
rates, together with achievement test results, are
also the two outcomes of the education system most
widely used to evaluate the internal efficiency of the
system.

How much students learn and how many stu-
dents drop out, repeat, or successfully complete a
grade (student flow) are all dependent upon policies
that determine the amount of direct and indirect re-
sources assigned to education, and the administra-

WS O record the number of
' repeaters, schools must
rely on the teachers’
recollection of who was
enrolled in each grade
during the previous
year, or on students'
own reporting.

tive regulations regarding promotion. The design
and implementation of successful policies in these
areas are dependent on accurate information about
students’ achievement and how students progress
through the school system. Information on student
flow is of particular significance in the formulation of
policies aimed at improving internal efficiency be-
cause dropout and repetition increase per pupil cost,
block access to eligible school-age children, and pre-
vent students from gaining the basic education that
would provide social and economic opportunities
later in life,

Studies conducted in many Third World coun-
tries have shown that the information collected by
ministries of education from schools regarding stu-
dent enrollmentis fairly reliable. The information on
student repetition, however, tends to be less reliable.
For example, a research team from BRIDGES visit-
ing six Central American countries found that repe-
tition rates were sometimes underestimated by more
than 10C percent. Ir: Nepal a study conducted by New
ERA found that schools generally did not keep rec-
ords on students’ progress. BRIDGES found the
same situation in the Yemen Arab Republic. In
fourteen Latin American countries Schiefelbein
(1975) found that, with the exception of Uruguay, all
the countries underestimate repetition rates.

The reason that repetition rates are not accurate
is because many schools do not require the students
to show their school certificate when they enroll at
the beginning of the academic year. To record the
number of repeaters, schools must rely on the teach-
ers’ recollection of who was enrolled in each grade
during the previous year, or on students’ own report-
ing. Sometimes students do not even know what it
means to be a repeater, especially students in lower
grades.

One mathod for calculating the number of re-
peaters that is not based on school data is the age/
grade method. This method instead uses the school
data on enrollment by age and grade for two consecu-
tive years to estimate the total number of repeaters
by grade. The basic assumption of this method is that
the data on enrollment by age and grade that schools
send to the ministry of education is more accurate
than the repetition data.

The age/grade method was used to design a
simulation model for estimating promotion, repeti-
tion, and dropout rates in six Central American
countries. In all six countries the model produced
repetition rates that were higher than the official
estimates published by the ministries of education
(MOE). The MOE rates were based on school repeti-
tion data collected at the beginning of the academic
year.



The model of the age/grade method was tested in
a study conducted in Honduras in 1986. This study
examined school records on enrollment by grade, age,
and promotion patterns for a cohort of 327 students
who entered school for the first time in 1983, and
compared this information with data obtained from
interviews with the students’ parents.

The study showed that there was almost 90
percent agreement between school records and pi.r-
ents on both the children’s age and the grade at-
tended during each of the four years of the study. This
indicates that the basic information used by the
simulation model, which is based on the age/grade
methodology, is fairly accurate.

The study not only determined the accuracy of
the age/grade method, it also compared school rec-
ords to parents’ information on repetition, and dis-
covered that the school’s statistics consistently un-
derreported the number f students repeating a
grade. For example, in 1984 schools reported that
only 63 out of 327 students (or 19 percent) repeated
first grade. Parents reported that 144 students(or 44
percent) repeated first grade. In 1985, school records
reported 44 percent fewer repeaters than parents; in
1986, 45 percent fewer repeaters.

As a consequence of underreporting repeaters,
schools overestimated the number of dropouts. Since
schools do not keep records of who drops out of school,
dropouts are estimated as the difference between the

number of students promoted to the next grade and
the number of students who repeat. Based on the
school records on the number of repeaters, the num-
ber of dropouts at the end of 1986 was 152 students,
or 46 percent of the students who entered first grade
in 1983. According to the parents’ information only
35 students (or 11 percent) had dropped out by 1986.

The implications of this study are that given the
importance that having accurate information on
students’ flow rate has for educational planning,
forecasting, and the definition of educational policies,
ministries of education should pay more attention to
how repetition data are collected by schools and
should try to improve the quality of the data that
schools send to their statistics offices. Since the
improvement in data quality will probably take some
time, and since ministries need student flow data for
their educational forecasting and planning, minis-
tries will be better off using the age/grade method to
estimate promotion, repetition, and dropout. Be-
cause computer technology has improved to the point
where computers are relatively cheap and easy to
use, itisnow feasible to use methodologies such as the
age/grade method that would be very demanding to
compute manually. In countries where information
on enrollment by age and grade is not collected on a
yearly basis this method cannot be used, and the only
wide-ranging solution is to improve the data collec-
tion process.
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Aé_ecfion I:
Infroduction

Purpose of the Paper

The present reduction in the amount of new
resources available for education, combined with the
considerable technological progress in information
technologies, has had a significant impact on how
educational policymakers and planners value and
use information.

Under conditions of growth and stable funding
there was little pressure to use information. If a
decision maker missed an opportunity to improve the
educational system, it was likely that the option to do
so would remain open. Under austerity the situaticn
changed dramatically. Today, the allocation of re-
sources and investment demands a more careful
evaluation of options as well as of the effects of each
decision on different social groups. Information has
become a key resource needed to support decisions
and to define policy vptions.

The evolution in computer technology towards
more inexpensive, easy to use, and standardized
equipmei:t has made the development of computer-
based management information systems mcre acces-
sible to planners and policymakers. These people not
only have ready and easier access to mere informa-
tion but als0 to more sophisticated forms of data
analysis and data presentation than ever before.

Unfortunately, the attention given to providing
easy access to more information and to more powerful
techniques for data analysis has not heen matched by
a similar attempt to ensure the quality of the data
collected and reported by ministries ot education
(Chapman and Boothroyd, 1588). To improve the
quality of data will take time and money; however,
until this is done policymakers and planners can use

The attention given fo...
more powerfui tech-
niques for data analysis
3 has nof beer inatched
by... the quadlity of the
data collected...

computer simulation models to get a more accurate
picture of their education systems.

This paper presents the results of a study con-
ducted in Honduras to test one such model. This
model was designed to estimate repetition rates by
using information on enrollment by age and grade.
These rates are then used to project student enroll-
ment and to assess the efficiency of the system.

Charges in Educational Planning

Practices

Both total educational enrollments and gross en-
rollment ratios' have expanded continuously, world-
wide, since 1950. During that time, the rate of in-
crease for Third World countries has been much
higher than for developed countries. As a result,
Third World countries’ share of total world enroll-
ment grew from 45 percent to 63 percent between
1960 and 1980 (Coombs, 1985, p.74). However, in
spite ofthe large increasesin enrollment the majority
of these countries have still not reached the level of
educational participation found in developed coun-
tries (UNESCO, 1983).

As enrollment in educational systems increased,
resources allocated to education also grew, especially
prior to the mid-1970s. Public expenditure on educa-
tion increased both as a percent of the national
budget and a proportion of the gross national product
(GNP). The rate of increase in public expenditures on
education between 1960 and 1982 was higher in
Third World countries than in developed countries
(Schiefelbein, 1983; Lewin, 1987). However, devel-
oped countries still commit a larger fraction of both
their national budget and their GNP to education
than do Third World countries.

In spite of continned growth in the demand for
education, the rate of increase in expenditure slowed
during the 1970s as a consequence of the world
economicrecession. According to Schiefelbein (1983},
public expenditures on education, as a percent of
GNP, rose by 43 parcent in developed countries be-
tween 1960 and 1970 and by 48 percent in Third
Wecrld countries. However, betwe~n 1970 and 1977,



these figures increased by only 12 percent. in devel-
oped countries and by 21 percent in Third World
countries,

The reduction in the rate of growth in expeadi-
tures on education has had a greater impact o1 Third
World countries than on developed countries, both in
respect to the public sector’s capability to satisfy the
increacing demand for education and in its ability to
maintain educaticnal quality at its current level
(Lewin, 1987 and 1988). Third World countries have
experienced a reduction in their already low capabili-
ties to build new classrooms, hire new teachers,
improve curriculum, distribute free textbooks, and
maintain current facilities. Although developed
countries have also faced reductions, their educa-
tional systems have a higher level of student partici-
pation, which lessens the pressure to expand access.

The combination of continuing growth in the
demand for education and the reduction in the rate of
growth in new resources available for education has
altered the climate in which policy decisions are
made. Economic uncertainty, instability, and foreign
debt have replaced expectations for economic growth
and stability. This change has had a significant
impact on the practice of educational policymaking,
for “rlanning within stable or declining budgetary
positionsisnct simply the opposite ofplanningunder
conditions of growth” (Lewin, 1988, p.11). Budgetary
constraints not only affect the amount of resources
available for education but alsobringabout organiza-
tional changes, goal displacement, redefinition of
priorities, greater uncertainty, and the need for rapid
decisionmaking. Since small savings in some areas
may do more to lower the quality of schooling than
bigger cuts in other areas, educational policymakers
must reappraise the working practices of their insti-
tutions before introducing any cut.

An analysis of the educational goals of more than
125 countries between 1950 and 1965 (Fiala and
Gordon, 1987) found that, during the so-called “edu-
cational revolution” of the 1950s and 1960s, there
was a widespread belief shared by many political
leaders, consultants, and intellectuals that countries
should invest heavily in education in order to achieve
economic growth.? Fiala and Gordon call this beliaf
“the ideology of education”, Regardless of whether or
not this notion is valid, it gave new support to the ex-
pansion of educational opportunities. The “ideology
of education” not only provided a rationale through-
out the world for investing in education, it also
promo. - d specific models of educational organization

and management (Inkeles and Sirowa, 1983; Fiala
and Gordon, 1987). It was during this period that
donor organizations and lending agencies made the
introduction of educational planning a condition for
assistance (Weiler, 1985; Khoi, 1985).

Lewin (1987 and 1988) characterizes the organ-
izational culture in which educational planning took
place between the 1950s and the mid-1970s as “lais-
sez faire.” He uses the term to refer to a situation
where cptimistic expectations of economic growth
and stability reduced the need for rapid decision
making. Planners operated under the assumption
that resources for expansion, innovation, and experi-
mentation in education would be available.

Due to the effects of a global economic recession
on the economies of Third World countries and the
continuing demand for educational services, the lais-
sez faire climate of the 1959s and 1$60s has disap-
peared. Initially it was replaced by the practice of
planning for crisis, in which the dominant force was
an uncertainty about the future within a context of
shrinking resources. Later, under pressures of
mounting foreign debt payments, increasing energy
costs, and falling commodity prices, planning for
crisis was graduaily replaced by planning for budget
cuts. Planning that is based upon an assumption that
cuts will and must be made has been both extremely
conservative, regarding the introduction of innova-
tions, and unrestrained, regarding management
practices oriented toward rationalization and cost
reductions (Coombs, 1985; Lewin, 1987 and 1988).

Role of Information in Improving Internal

Efficiency

The interest in rationalization and cost reduction
has focused attention on the internal efficiency of
educational systems as the central issue in Third
World countries. This concern is not new among
managers, planners, and policymakers working in
education, nor is it unique to Third World countries
(Murnane, 1987; Lockheed and Hanushek, 1988).
However, due to the recent concern for austerity and
the prevalence of planning for budget cuts, there has
been a shift in the emphasis of the argument used by
educational planners and consultants to explain why
it is important to impiove the internal efficiency of
the school systems in Third World countries,

Until the early 1970s, efficiency in educational
systems was perceived as a means for providing ex-
panded access to education (Brown, 1966; UNESCO,
1967 and 1977; McGinn and Davis, 1969; Le"y, 1971;



IBE, 1971 and 1972; Schiefelbein, 1975; Dominguez,
1980). An increase in internal efficiency was consid-
ered to be the primary way to expand educational
opportunities and increase the number of students
who complete aprimary education. Duringthe 1980s,
concern shifted to simultaneously balancing in-
creased demands for education while continuing to
reduce the unit cost of operating an educational
system (World Bank, 1981; Psacharopoulos and
Woodhall, 1985; Lewin, 1987; Lockheed and Ha-
nushek, 1988; Windham, 1988).

Regardless of what aspect of the argument for
internal efficiency is emphasized, educational plan-
ners need information about how students progress
through the school system (student flow) to assess
and improve the efficiency of the system (UNESCO,
1972; Davis, 1966 and 1980; Farrell and Schiefelbein,
1974; Haddad, 1979; Thonstad, 1980). Student pro-
motion, repetition, and dropout rates (flow rates), to-
gether with achievement test results, are the two
outcomesofthe education system most widely used to
measure student performance and evaluate the in-
ternal efficiency of the system. Achievement tests
provide information about how much students have
learned; flow rates indicate how students progress
through the school system toward completion.

How much students learn and how many stu-
dents dropout, repeat, or successfully complete a
grade are all dependent upon policies that affect
which children gain access to school by favoring
(often unknowingly) children of a particular social
class, ethnic group, gender, etc. These policies in-
clude those that determine the amount of direct and
indirect resources assigned to education, and the
administrative regulations regarding promotion
(Schiefelbein, 1980; Lockheed and Hanushek, 1988).
Inefficiencies in the educational system can occur
because there is insufficient information upon which
to design and implement these policies. Therefore, in
order to improve internal efficiency, ministries of
education need tc collect accurate information about
student achievement and student flow.

Information on student flow is of particuiar sig-
nificance in the formulation of policies aimed at im-
proving internal efficiency because school “wastage”
(dropout and repetition) increases the per pupil cost?,
blocks access to eligible school-age children, and
prevents students from gaining the basic education
that will provide social and economic opportunities
later in life (UNESCO, 1972; McGinn and Davis,
1969; Levy, 1971; Dominguez, 1980). Student flow

rates are important in forecasting future enrollment,
resource allocation, and cost. According to the World
Bank, “a small improvement in the efficiency of
student flows would frce hundreds of millions of
dollars for education per yea: every year.” {Domin-
guez, 1980, p.1). Schiefelbein (1975) has estiinated
that more than 300 million US dollars are devoted
each year to student repetition of the first grade in
Latin Amevrica. He adds that “just a fraction of this
amount is more than ail the foreign aid devoted to
education in Latin America.”{p. 486). In terms of cost
per graduate, measured in monetary or non-mone-
tary terms, student repetitions are mcore costly than
dropouts because they reduce the intake capacity of
the system, cause oveicrowding in classrooms, and,
in most cases, reduce the likelihood of eventual
graduation (Berstecher, 1970; UNESCO, 1972 and
1977, McGirn and Davis, 1969; Levy, 1971; Domin-
guez, 1980; Schiefelbein, 1975),

The constraints of austerity and efficiency,
within the context of a continuing need to increase
access toeducation, have forced policymakers and ad-
ministrators in Third World countries to improve
planning, change management styles, and evaluate
ongoing anc’ future pregrams on a systematic basis.
As part of that process, more resources have been
devoted to research and there has been greater reli-
ance on the information provided by research (Myers,
1981). All of these changes have be.n supported, and
sometimes promoted, by international donors and
lending agencies.

In the last three decades there has been a sus-
tained effort by these agencies to introduce more so-
phisticated data monitoring and accounting systems
and provide training in this new technoloszy. The in-
troduction of microcomputers, the reduction in their
cost, and the development of advanced programming
languages (i.e., True Basic, Turbo Pascal, C) and
application generators (i.e., LOTUS, DBASE) during
the 1980s have provided additional incentives for the
introduction of computer-based educational manage-
ment information systems (Strudwick, 1986; Greer,
1986; Cassidy, 1986; Chapman and Boothroyd,
1988). The advocates of this technology argue that
the simple and easy-to-use educational databases
create the potential for a dramatic expansion in the
amount of information policymakers can use to clar-
ify policy issues and evaluate competing policy alter-
natives (Cassidy, 1986; Evans, 1986; Chapman,
1988). However, more information will not lead to
better decisionmaking if the data that support those
decisions are not reliable.
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Section II:

Overview of the Quality of
Educational Information in
Third World Countries

Reliability of Student Flow Data

Both the introduction of educationai manage-
ment information systems and the successful im-
plementation of new management and planning
practices rely heavily on the use of dependable infor-
mation. Reports from research conducted in many
Third World countries (Schiefelbein, 1975, 1979,
1981 and 1985; Cuadra, 1987; Chapman, 1988;
Cuadra et al., 1988), as well as in the United States
(Oakes, 1986; Plisko, Ginsburg, and Chaikind, 1986;
Murnane, 1987), demonstrate that many of the basic
educational statistics produced by education offices
and used by policymakers are not reliable.

...each school that was
visited had a different
form for keeping rec-
ords of students.

An evaluation of the flow of data from schools to
the Ministry of Education in Nepal* tound that the
kinds of information collected varied from school to
school due, primarily, to the lack of a standard form
for data collection. In most of the schools the only
informaticn collected at the beginning of the school
year was the name of the student; very few schools
kept records on the progress of the students, such as
frequency of repetitions and promotions. Conse-
quently, when the Ministry <f Education requested
this information, teachers and headmasters relied
upon their memory to respond. This study also found
a tendency for schools to inflate the number of stu-
dent enrollments reported, because the number of
teachers assigned to a school is based on the number
of students. Data were also often inaccurate simply
because there was little awareness at the school level
of how important the data were; data collection and
reporting were considered time-consuming obliga-

tions that offered little benefit to the school. Due to
the relative lack of visits by supervisors, information
from remote areas was generally less reliable than
information from urban centers.

Chapman and Boothroyd (1988) found discrep-
ancies of 25 percent between the enrollment records
sent from a sample of 35 primary schools near the
capital of the Yemen Arab Republic to the Ministry of
Education, and the summary reports produced by the
Ministry. They discovered that “data for only 19 of 35
classrooms (54 percent) were correctly transferred”
(p. 421) and, for one classroom, “the school report of
141 girls was transposed to 141 boys” (p. 421). Ateam
of researchers from the BRIDGES project visiting
rural and urban schools in Yemen found that schools
generally keep information that school administra-
tors can use to identify students, such as name, place
of residence, and name of the father or mother.
Although schools are required to keep records of the
student’s age and academic status in the grade,
promoted or repeating, this is rarely done. In addi-
tion, each school that was visited had a different form
for keeping records of students. “The lack of a stan-
dardized school book-keeping system forced each
headmaster to design the school form according to
his/her understanding and experience” (Cuadra et
al., 1988, p. 152).

In 1987, Chapman and Boothroyd® conducted a
survey of headmasters and Ministry of Education
officials in Botswana and Somalia in order to investi-
gate the quality of enrollment data. They found that,
in both countries, Ministry of Education officials
estimated that enrollment data have a 17 percent
error; in Botswana, headmasters suggested that che
data have a 20 percent error and, in Somalia, a 23
percent error. When officials and headmasters in
both countries were asked about th. accuracy of
enrollment data, they rated it as only somewhat
accurate. Yetall of the respondents stressed the need
to improve data quality.®

An evaluation of student repetition data in four-
teen Latin American countries, conducted by
Schiefelbein (1975), revealed that, with the sole ex-
ception of Uruguay, the majority of those countries




underestimated repetition rates. Schiefelbein states
that “published repeater rates generally are one-half
the size of the real repeater rate in first grade” (p.
485).

A study conducted by a research team from the
BRIDGES Project found that official statistics pub-
lished by the ministries of education in six Central
American countries tended to underestimate, some-
times by more than 100 percent, student repetition
rates (Cuadra, 1987). Estimates of the number of
student promotions, new entrants, and dropouts in
these countries are reached through the grade/reten-
tion method (UNESCO, 1972; Schiefelbein and
Davis, 1980), which relies heavily on the number of
students reported as repeating each grade. Because
repeaters’ rates are underestimated, these estimates
also tend to be biased.

Description of fhe Grade/Retention
Method

Accordingto the grade/retention method of calcu-
lating student flow data, enrollment in a grade in any
given year is eqgual to the number of students re-
ported as repeating that grade plus the number of
students who are “new” to the grade (those promoted
from the previous grade or, in the case of the first
grade, new entrants).” This method can be repre-
sented graphically as follows:

Graph for Grade/Retention Method

Year Grade One Grade Two Grade Three
Dropouts Dropouts
1988 Enrollment Enrollment Enrollment

Dropouts

1989|j Enrollment I:E_wo]]ment [: Enrollment
Repeaters Repeaters Repeaters

New Entrants Promoted Promoted

When using this method for producing student
flow data, schools report only the number of students
enrolled in each grade and the number of students
repeating each grade to the Ministry of Education.
For example, the number of students promotcd from
first grade in 1988 to second grade in 1989 is equal to
the number of students enrolled in second grade in
1985 minus the number of students repeating that
grade. The number of students who drop out of first
grade between 1988 and 1989 is equal to the number
of students cnrolled in first grade in 1988 minus the
number of students repeating first grade in 1989

minus the number of students promoted to second
grade in 1989. This example shows that both the
dropouts and the children who are promoted are
estimated as a residual between the number of stu-
dents enrolled in a grade and the number of students
repeating that grade.? Consequently, the accuracy of
both the number of students reported as promoted
and those described as having dropped out are de-
pendent upon the accuracy of the enrollment and
repetition data supplied to the Ministry of Education
for two consecutive years.

Assessment of Student Flow Data
in Honduras

The estimates of new entrants to schools in
Honduras that are presented in Table One were
calculated from official statistics published by the
Ministry of l£ducation. Since the numbers of new
entrants are based upon enrollment and repetition
figures, inaccuracies in the enrollment or repeti.ion
data will have an impact on the estimates of new
entrants. (See Graph for Grade/Retention Method.)
For instance, if the number of repeaters reported for
1979 is 25 percent higher (i.e., 64,000 instead of
51,111) then the estimated number of new entrants
will go down by almest 13,000 students (from 153,271
to140,382). The practical implication of this is that
there will be 13,000 less places available for new
students than policymakers and planners expect.

Table One: Honduran Enrollment and Repetition
Data and Estimates of New Entrants to First Grade

_Year _Enrollment Repeaters New Entrants
1979 204,382 51,111 153,271
1980 209,522 54,563 154,959
1981 211,975 54,721 157,254
1982 230,383 59,400 170,983
1983 236,619 63,003 173,616
1984 2 1,643 64,666 179,977

Source: Anuario Estadistico. Ministerio de Educa-
cion, Honduras.

The estimates of new entrants presented in Table
One, based on official enrollment and repetition sta-
tistics collected from schools by the Honduran Minis-
try of Education, indicate thatin 1979 the population
entering school for the first time was 33 percent
larger than the total number of «ix year old children.

A student intake rate (i.e., new entrants as a per-



centage ofthe six yearold population)larger than 100
percent means that there are more students entering
the first grade than there are children who are six
years old. If the population data are accurate, an
intake rate larger than 100 percent could only occur
if the new entrants to first grade ca.ne from several
age groups, combining underage, overage, and six-
year-old entrants. If Honduras was engaged in an
active campaign to enroll all children in schools, then
the intake rate could be larger than 100 percent due
to the addition of overage and underage children.
Iowever, a country can have an intake rate larger
than 100 percent for only so many consecutive years
before it runs out of eligible children. As Table Two
shows, Honduras has had an intake rate of about 130
percent for at least six consecutive years.

Table Two: Reported Number of Students Entering
tlhe First Grade for the First Time, Population of Six
Year Olds, and Intake Rate for Honduras 1979-85

New Six Year Old Intake
Year [Entrants  Population  Rates
1979 153,271 115,437 133%
1980 154,959 119,314 130%
1981 157,254 123,458 127%
1982 170,983 127,8.5 134%
1983 173,616 132,308 131%
1984 179,977 136,680 132%

Sources: Anuario Estadistico. Ministerio de Educa-
cion, Honduras. For population data; Proyeccionesde
Poblacion, 1975-2000. Centro Latinoamericano de
Demografia (CELADE) and Consejo Superior de
Planificacion (CONSUPLANE), Honduras, 1985.

A simulation model devcloped to demonstrate
this situation® shows that intake rates of the magni-
tude presented for Honduras in Table Two are very
difficult to reach. On the basis of the enrollment and
population data for Honduras, the model indicates
that,inordertohaveintakeratesthatarecloseto130
percent for more than three years, the participation
rates'® in education for children between seven and
ten years old would have to be very close to 100
percent. In addition, the system would have had to
increase enrollment of six year olds in the first grade
from 28 percent to 85 percent over the six year period.
Furthermore, after six years, the system would need
to attract over 35 percent of the five vear old children
in the country.

Educational reality in Honduras during the pe-
riod under consideration was in fact quite different
from that described by the reported statistics. In fact,
the participation rate for the seven to ten year old age
group between 1978 and 1984 never approached one
hundred percent. The participation of six year old
children in the educational system grew only by five
percent during that period. Although the school sys-
tem of Honduras has expanded over the last few
years, as the data in Table Three shows, the expan-
sion has not been dramatic enough to explain the
intake rates reported in Table Two.

Table Three: Participation Rates for the Population
of Six to Ten Year Olds in Honduras from 1978 to
1984

Age 1978 1984
6 28% 33%
7 67% 80%
8 76% 84%
9 78% 83%
10 77% 78%

Source: Anuario Estadistico. Ministerio de Educa-
cion, Honduras.

Based on the preceding reasoning, it does not
appear that the large number of new first grade
entrants reported for Honduras between 1978 and
1984 can be explained by the enrollment of overage
and underage students. An alternative explanation
for the apparently large intake rates is that the
official statistics either underreported the number of
students repeating the grade, overreported the total
enrollment, or simultaneously did both. This would
distort the resulting figures for new entrants since
the calculations for new entrents are based on these
numbers. (See Graph for Grade/Retention Method.)

In order to test the validity of this hypothesis, a
contrasting method for obtaining student flow data
must be used to generate an alternative set of statis-
tics. An ideal mechanism for collecting the basic
information needed to estimate flow rates is a true
pupil accounting system and cumulative record his-
tories (Sammak, 1981). However, these data collec-
tion strategiesrely heavily on individual record keep-
ing systems, are very expensive to maintain, and, to
be successful, require a long, continuous effort by the
government. They are, therefore, beyond the current
technologies and budgets of most Third World coun-



tries. Until the time that such data collections sys-
tems are in operation, planners and policymakers in
education need an alternative method of collecting
reliable information about how students move and
progress through the system in order to evaluate its
performance and to formulate policies and strategies
iui the future.
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Section ill:
An Alternative Approach to

Proc'ucing Raliable Estimates of

Student Flow Data

Description of the Age/Grade Method

Onemethod ‘or obtaining student flow data is the
age/grade approach.!! The age/grade method is based
on student cnrollment statistics by age and grade for
two consecutive years. The basic idea behind this
method isthat the enrollmentby age and gradeofany
single academic year is related to the enrollment of
the following year by a set of specific promotion,
repetition, and dropout rales. These rates can be
estimated by comparing the enrollment by age and
grade for two consecutive years. Thisis done by using
two unrestrictive assumptions, or informed guesses,
about ctudent flow. The first assumption concerns
the percent of students repeating the last grade (in
this case, grade three), and the second the percent of
non-promoted students who drop out. A short ex-
ample will help to clarify this method.

The following table presents the computation
matrix needed to estimate the number of promoted
students, repeaters, and dropouts for a three grade
educational system, The second column has the
enrollment by grade of the students who were eight
years old in 1988. The last column lists the enroll-
ment by grade for the same age group one year later,
when they were nine years old.

5

The reliabilify of the
student flow rates pro-
duced by the age/
grade method will de-
pend on the accuracy
of the data used, ...

/

Table Four: Example of a Computation Matrix Used
by the Age/Grade Method, in a Three Grade System

1988 1989
Enroll Enroll
Grade 8Yr Promoted Non-Promoted Repesters Dropout 9 Yrs
1 11,500 8188 2960 2812 148 11,000
2 11,000 8540 2000 1960 40 10,500
3 10,000 9000 n.a. 500 n.a. 9,500
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Computation by this method begins by looking at
the enrollment in the highest grade (in this example,
grade three), during the first of two consecutive years
(1988), and making an informed guess about the
proportion of students in that grade who will be
enrolled as repeaters in the same grade the following
year. For erample, if we assume that five percent of
the students enrolled in grade three repeat, then the
total number of nine year olds who are enrolled as re-
peaters in grade thr 2e in 1989 is 500. The repeaters
are then subtracted from the 1989 grade three enroll-
ment to get the number of students who were pro-
moted from second grade. Since 9500 minus 500
equals 9000, then 9000 is the number of students who
were promoted from grade two in 1988. Next, the
number of non-promoted students from grade two in
1988 is calculated as the difference between the
enroliment in that grade and the number of students
who were promoted to the next grade (grade three)
the following year (1589). Finally, the estimated
number of non-promoted students is split between
repeaters and dropouts by assuming that a fixed
proporticni of the non-promoted will drop out of
school.’?

In Table Four, we assumed that two percent of
the non-promoted students (two percent of 2000), or
40 students, dropped out of second grade. By sub-
tracting the dropouts frcm the total of non-promoted
students (2000 minus 40) wr find the number of
students repeating grade two, i.e., 1960. This num-
ber, the number of students repeating second grade
(1960), is then used to calculate the number of stu-
dents who were promoted from first grade, and the
calculations are repeated until the repeaters in first
grade are estimated (Schiefelbein and Grossi, 1981),

The reliability of the student flow rates produced
by the age/grade method will depend not only on the
accuracy of the data used, but also on the ability of the
algorithm that the model is using, to reproduce the
reality that it represents. To test the age/grade
method’s algorithm we included it in a simulation
model. This model was based on an earlier simula-
tion model designed by Ernesto Schiefelbein, and
further developed by BRIDGES to produce rerati-
tion, promotion, and dropout ratesby grade from data



on enrollment by age and grade for one year on a six
grade school system. A second year of enrollment by
age and grade was deduced from a set ofhypothetical
student flow rates. Three different scenarios were
tried; they represented a system with high level
repetition rates, especially in the first grade, madium
level repetition rates, and low level repetition rates.
From this data the model produced the three hypo-
thetical sets of transition rates that were used origi-
nally to aeduce the second year of enrollment by age
and grade. These rates were then compared to the
original ones used in the three scenarios. In all three
cases the age/grade algorithm used in the model
accurately reproduced the original flow rates that
linked the two consecutive years of enrollment by age
and grade data.

Comparison of the Age/Grade Methed
with the Grade/Retention Method

There are three main differences between the
grade/retention and the age/grade methods.

* First, the data required to produce the esti-
mates are different: the grade/retention method
requires data on enrollment and repetition by grade,
while the age/grade methc¢ ! requires data on enroll-
ment by age and grade.

* Second, the grade/retention method treats
repetition as an input, while the age/grade method
produces repetition estimates as an output. The
grade/retention method uses the repetition figures
reported by each school as the key statistic in the
estimation of the number of new entrants, promoted
students, and dropouts. The age/grade method esti-
mates repetitions, promotions, and dropouts through
the use of enrollment figures by age and grade.

* Third, the estimates of the grade/retention
method are easier to obtain than the age/grade
method’sestimates, asthe latter are based on a series
of iterations and conditional statements that are dif-
ficult tohandle when computations are dene by hand.
However, the availability of a microcomputer can
facilitate these calculations.

Application of the Age/Grade Method to
Estimate Flow Rates in Honduras

A microcomputer simulation model using the
age/grade methodology has been utilized to compute
a series of repetition, promotion, and dropout figures
for up to an eight year period in six Central American
countries by both the BRIDGES Project and the
World Bank (Schiefelbein et al., 1985; Cuadra, 1987).
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In Honduras, this microcomputer simulation model
vielded estimates of repetition rates for the first
grade that were almost twice as large as the figures
produced by the standard grade/retention method.
The differences between these two sets of data are
presented in Table Five.

Table Five: Comparison of Estimates ot Repetition
Rates in the First Grade for Honduras

Grade/Retention Age/Grade
Method Method
Year (MOE Estimates) (Model Estimates)
1979 27.3% 51.8%
1980 26.7% 54.1%
1981 26.1% 57.6%
1982 28.0% 50.1%
1983 27.3% 50.7%
1984 27.3% 51.7%

Because of the differences hetween the Ministry
of Education repetiticr figures and the repetition es-
timates generated by the age/grade model, the esti-
mates of new entrants will also differ substantiaily
between the two approaches, sir.ce the number of new
entrants is calculated as the difference between
enrollment and repetition. The higher the number of
repetitions used in these calculations, the lower the
estimated number of new entrants will be and, vice
versa, thelower the number of repetitions, the higher
the estimated number of new entrants.

Table Six presents the estimated number of new
entrants that was calculated using repetition rates
from the age/grade method in Table Five. A compari-
son of the estimates from Table Five and Table One
indicates that the number of new entrants estimated
throvgh the age/grade method is almost twice as
large as the estimates obtained using the Ministry of
Education data on student repetitions.

Table Six: Comu-:rizon of Estimated Number of
New Entrants to First Grade To Six Year Old
Population

Grade/Retention Age/Grade Six Yr Old
Year Data Estimates Population
1979 153.271 97,056 115,437
1980 154,905 97,508 119,314
1981 157 254 95,411 123,458
1982 170,983 120,102 127,845
1983 173,616 117,966 132,308
1984 179,977 119,482 136,680



The estimated nmmber of new entrants to the
first grade obtained through the age/grade method is
well below the estimate based on the repetition data
reported by schools to the Ministry of Education.
According to the age/grade estimates of new en-
trants, the intake rates range from 77 percent to 94
percent of the total six year old population, while the
Ministry of Education rates ranged from 127 percent
to 134 percent.

Intake rates in the range of 77 to 94!® percent
more closely represent the enrollment patterns of
Honduras’ education system. The numbers of new
entrants that were calculated using the age/grade
method can be tested against the same hypothetical
scenario as were the higher figures produced by the
grade/retention approach. Using the new entrant
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estimates generated by the age/grade mode
participation rate of the six year old population
grow from 28 percent in 1978 to 85 percent in
the participation rate of the seven year old popu
needs only to increase from 67 percent to 68 pe
and does not need to reach the 100 percent req
by the grade/retention estimates. In additior
estimates of new entrants produced by the age/
method do not require the participation of five
old students as does the grade/retention meth:
fact, the estimates of new entrants generated
age/grade method made it possible to replicat
historical participation rates of the six year old;
of students as they occurred in fact between 197
1984 (displaved in Table Three).!4
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Sectiori IV: Empiricai Evaluation

of fhe Age/Grade Method

If the age/grade method is to be accepted as an
alternative methodology, it must be shown empiri-
cally that this method yields accurate estimates of
flow rates. The need for assessment is especially
evident in light of the fact that the data used by the
age/grade method come from the same school sources
as the data on the number of student repetitions used
by the grad~/retention method.

To prove that the age/grade based simulation
model yields more accurate estimates of transition
rates than the grade/retention method, it is neces-
sary to obtain direct evidence that information on en-
rollment by age and grade is more accurate than in-
formation on student status. The efficacy of each
could be established by comparing the student flow
information generated by each method with the ac-
tual flow of a cohort of students through a school
system. Ifit cou'd be demonstrated that the flow rate
estimates produced by the age/grade based simula-
tion model provide a closer description of student flow
rates than the current grade/retention estimates,
then the age/grade methodology would be established
as a more accurate and hence more useful tool for
planning, forecasting, and evaluating policy alterna-
tives.

...student flow rates
calculated by the
grade/retention
method... underesti-
mate the number of
student repetitions and
overesfimate both pro-
q motions and dropoults.

Research Objectives and Data
Collection Strategy

The age/grade simulation model was developed
because the student flow rates calculated by the
grade/retention method, used by many ministries of
education, underestimate the number of student
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repetitions and overestimate both promotions (in-
cluding new entrants) and dropouts. The first objec-
tive of the present research was, therefore, to assess
whether or not the figures produced by the age/grade
model were more accurate than those produced by the
Honduran Ministry of Education using the grade/
retention method.

The age/grade simulation model uses informa-
tion on enrollment by age and grade for at least two
consecutive years. Therefore, a second objective of
thisresearch was to assess the reliability of this data
as it is collected in schocls, as compared to the
reliability of repetition data.

There are several strategies for obtaining infor-
mation on the actual flow of a student cohort. One is
to cross-check different information sources within
each school and reconstruct the academic history of
each student. Another strategy is to es‘ablish inde-
pendent information about each student’s progress
through the system from sources close to him/her,
such as parents. In both cases, the academicinforma-
tion on each student must be collected for at least a
two to three year period,

The task for the research team, consequently,
was to reconstruct the academic history of a sample
cohort of students. The history was based on data
collected from school records and on information
given by the parents of the students in the sample.
Research by Noel McGinn and Russell Davis (1969)
has indicated that parents’ reports of their child’s
academic history are accurate. There are at least
three reasons why parents’ memories may be more
accurate than school records: (1) parents have a
stronginterestin their children’s education: (2) when
a child is not at school, she/he is at home, visible to
parents; (3) parents have fewer children to look after
than teachers do, making it more likely that they,
rather than teachers, will remember accurately what
the child did in agiven year. Based on these research
findings, parents’ information was selected as the
criteria against which information from school rec-
ords would be judged for accuracy. Where a high level
of congruency between parent and school data ex-
isted, the school data was accepted as accurate;



where there was a high level of disagreement be-
tween parent and school dava, the school data was
considered inaccurate.

Evidence suggestsihat the mannerin which data
are collected by schools affects their accuracy. In
order to understand what factors influence the qual-
ity of' data collected in the schools, the third objective
of this research was to investigate data collection
practices at the school level. An understandingofthe
data collection proccss was expected to provide in-
sight into the factors that have led to inaccuracies in
the Ministry of Education’s data. Therefore, in addi-
tion tointerviewingthe students’ parentsand tracing
student histories as they were recorded in the school
records, the researchers questioned school supervi-
sors, principals, and teachers about the process of
reportir ; data to the Ministry of Education.

Description of the Sample

The sample cohort was drawn from first grade
students entering school forthe first time in 1983. An
ad hoc committee, composed of a former deputy from
the Ministry of Education, the Director of the In-
Service Teachers' Training Unit of the Ministry of
Education, the Director of the Teachers’ College
(Escuela Superior del Profesorado), and the
BRIDGES consultant, selected geographical regions
which were considered by *1e Ministry to be repre-
sentative of “traditional” and “modern” schools in
Honduras. The designations “traditional” and
“modern” were made by Ministry of Education offi-
cials and based upon the economyofthe areain which
the school was located. “Traditional” regions were
those in which primarily subsistence farming took
place; in “modern” regions there was some industry,
and agriculture was generally market oriented. The
regions selected for data collection were Catacamas,
a traditional area in the southwest, and El Progreso,
a more modern area in the northeast.

The research team, on advice from the Ministry
staff, selected urban and rural schools in both re-
gions. Three criteria were used in this selection: (a)
a school must have had at least 30 students enrolled
in the first grade in 1983; (b) school records from 1983
-1986 must have recorded the names of repeating
students; and (¢* school records must have been avail-
able for the entire 1983-1986 period.

The sample include all students listed as “new”
entrants to the first grade in 1983. Students enrolled
in grade one in 1982 who repeated the first grade in
1983 were excluded from the sample. In addition,
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students for whom no current address could be lo-
cated were also excluded. Amaximum sample size for
each school was set at 35 students. When the pool of
eligible students in the first grade class of a school
exceeded this number, students were randomly se-
lected from the enrollment list.

Table Seven lists the enrollment figures for grade
one, the estimated number of new entrants in grade
one, the number of students included in the sample,
and the sample size as a percentage of new entrants
for the 13 schools included in the study.

Table Seven: Schools, Grade One Enrollments,
New Entrants, and Sample by Region, Location,
and Size

Grade 1 New

Region School Enrollment Entrants' Sample

Catacamas (southwest):

Urban 1 276 155 35
2 62 39 33

Rural 1 110 62 35
2 32 23 23
3 39 36 36
4 34 19 12
Total 560 333 174

Progreso (northeast):

Urban 1 243 136 32
2 213 119 28

Rural 1 120 67 30
2 147 82 27
3 61 34 8
4 65 36 14
5 31 17 14
Total 880 493 153

Total 1440 826 327

Note: “New Entrants” are estimated on the basis of
parent reported repetition rates for grade one sub-
stantiated by an in depth review of grade one records
in two schools during sample selection.

Data Collection

Eight interviewers from the Training Unit of the
Ministry of Education joined the research team to
carry out the field work. Each of them had been a
primary school teacher and had worked as a teacher
trainer in the Training Unit for at least four years,
Some of the interviewers had been principals and
supervisors; some had received, or had completed



Parents were visited in their homes and
asked to recall their child's grade level,
atendance pattern, age, and gracle
repeltitions...

course work towards, a master’s degree in educa-
tional administration. The interviewers’ experience
and professionalism were critical factors in gaining
the cooperation of principals, teachers, and parents.
The interviewers developed interview schedules and
designed a data collection form for individual student
enrollment and status data.

Three types of data were collected. The first
consisted of duplicatin< the student enrollment and
repetition figures that had been sent to the Ministry
of Education for the grade/retention calculation of
student flow rates. The second type of data was
drawn from the same source, the school records, but
focused on cross-checking the status of each student
in the yearly enrollment lists. For example, if a
student was enrolled in the first grade in both 1983
and 1984, his/her status in 1984 was that of repeater,
even if the student had not been included in the list
of repeaters reported to the Ministry of Education.
The third type of data collected was drawn from
interviews conducted with the parents of the stu-
dents in the cohort. Parents were visited in their
homes and asked to recall their child’s grade level,
attendance pattern, age, and grade repetitions from
1984 through 1986.

Contact with students was made by visiting the
School District Supervisors responsible for the
schools in the study. They were informed of the
objectives of the research and asked for their assis-
tance. In general the supervisors cooperated fully
and, in some cases, they introduced the research
team to the school principals. Home addresses of the
students included in the study were usually obtained
from the students themselves or from classmates.

The school records were not always well organ-
ized or well kept. For example, there were some
students whose names differed between their enroll-
ment and their final evaluations, or changed from one
year to the next. In these cases the teachers or
students were asked to determine a “real” or consis-
tent name. There were no records for some students.
Others appearedin the enrollment records, but notin
the final evaluation records. In contrast, when par-
ents were asked about the age of children who were
attending school, almost all of them were able to
produce their child’s birth certificate for the inter-
viewer. School information and parental interviews
were completed for 327 students in the 1983 sample
cohort from grade one.

16

Dafa Analysis
Validity of Data on Age and Grade

The comparison between the information ob-
tained from the school records and from parenc inter-
views with respect to the child’s age and grade at-
tended year by year shows a relatively high level of
agreement. The 1984-86 data on child’s age corre-
spond for 95% of the time. The 1984 data on grade
attended that were gathered from parents, when
compared to data from school records, coincided for
86 percent of the students; 1985 data corresponded
for 90 percent of the students; and 1986 data on grade
attended we s the same for 89 percent of the students.
However, if the three years are taken as a total unit,
the information d:id not coincide for 25 percent of ihe
students. The following cases illustrate some of the
kinds of discrepancies that occurred.

The first is the case of & student who was pro-
moted from the first grade to the second grade in
1983, but, thefollowing year, was shown as a repeater
in the first grade. However, his name also appeared
inthe 1984 evaluation records for the second grade as
being promoted to the third grade and, in 1985, as
enrolled in the third grade. The student’s parents
reported that he had not repeated the first grade.

The second case involves a student whom the
school records showed as promoted from the first
grade to the second grade in 1983. In 1984 the stu-
dent was listed as enrolled in the second grade and
promoted tothethirdgrade atthe end ofthe academic
year. In1985, however, she was shown as enrolled in
the first grade again. At the end of that year, the
student was shown as promoted to the second grade.
In1986, she waslisted as enrolled in the second grade
with the status of a “new” student in that grade,
although the 1984 records had also shown her in the
second grade. The parents of this student said that
she repeated the first grade in 1984. She was then
promoted to the second grade in 1985, failed that
grade, and then enrolled, as a repeater, in the second
grade in 1986. In this case, the parent’s and the
school record’s information only corresponded at the
point of the student’s original enrollment in 1983.

A somewhat similar situation occurred in the
case of a student who was promoted in 1983 from the
first to the second grade, and was shown as enrolled
in the second grade in 1984. In that year she was
listed as having failed the second grade and, there-
fore, was enrolled in that grade again in 1985, In
1985, however, her name did not appear in the evalu-
ation records for the second grade but, instead, in the



The school records were not always well
organized or well kept.

records for the first grade where she was shown as
promoted from the first to the second grade. In 1986,
she appearedin the enrollment recordsfor the second
grade as a student “new” to that grade, although the
records had listed her as in the second grade in 1984.
Her parents said that the student was promoted from
the first to the second grade in 1983 and was subse-
quently enrolled in the second grade in 1984. How-
ever, at the beginning 0f 1985, they had asked to have
her enrolled in the first grade again as they believed
that “she was learning nothing.” The girl attended
firsc grade in 1985 and was promoted to the second
gradeattheend of that year. In 1986, accordingto the
student’s parents, she was enrolled in the second
grade,

These casesillustrate how the high level of agree-
ment in grade attended between the year-to-year
information provided by the schools and by the par-
ents does not necessarily indicate that school records
areaccurate. The likelihood of inaccuracies in report-
ing a student’s status sometime during her/his aca-
demiic life is greater than the year-to-year figures
indicate. Ifthe academic histories of the whole cohort
are taken as a single unit over time, instead of being
broken into year-to-year segments, then longitudinal
comparisons provide a much lower level of correspon-
dence.

Validity or Flow Data

In order to assess the accuracy of the school
reports in terms of enrollm :nts, dropouts, repeti-
tions, and the ages of students, direct comparisons
have been made among the various types of data
collected. For example, information on the number of
students repeating each grade has been recorded
according to three separate methodologies: (a) grade/
retention-based on the number of students reported
in the school records as repeating each grade from
1984 through 1986; (b) record comparison-based on
tracking students by name through the enrollment
records for each grade from 1984 through 1986; (c)
parents-based on parent recollections of child’s
grade level, attendance pattern, age, and grade repe-
tition from 1984 through 1986.

Table Eight presents three reconstructions of the
academic history of the cohort based on the three
methodologies. As1983isthe beginning of the period
being studied, there is no disagreement among the
three reconstructions durinmthat year. The reports of
enrollment forgradetwoin1984, grade threein 1985,
and grade four in 1986 are reasonably congruent
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across all reconstructions. These figures represent
the new students entering each of these grades.
However, beginning in 1984, there is increasing dis-
agreement between the grade/retention reconstruc-
tion and the parert criterion in terms of repeaters
and dropouts, The grade/retention method consis-
tently underreports the number of students repeat-
ing a grade level and, as a conisequence, over-esti-
mates the number of dropouts. For example,in 1984,
the grade/retention method underreports the num-
ber of students repeating the first grade by 81 and
reports two more students in the second grade than
the parents did. A small number of the underre-
ported repeaters, in this instance two students, are
reported as new entrants in the second grade. The
record comparison method reflects a similar pattern
of underreporting of repeaters, with the exception of
grade two, but the differences from parent critzrion
are smaller.

Table Eight: Cohort Academic History as Recon-
structed by Grade/Retention, Record Comparison,

and Parent Information

Grade/Retention Reconstruction of Academic

History

Grade Grade Grade Grade
Year 1 2 3 4 Dropout Total
1983 327 -0 0 0 0 327
1984 63 172 0 0 92 327
1985 17 72 118 0 12 327
1986 4 27 62 82 152 327
Record Comparison Reconstruction of Academic
History

Grade Grade Grade Grade
Year 1 2 3 4 Dropout Total
1983 327 0 0 0 0 327
1984 128 178 0 0 21 327
1985 41 126 126 0 34 327
1986 16 62 111 89 49 327

Parent Reconstruction of Academic History

Grade Grade Grade Grade

Year 1 2 3 4  Dropout Total
1983 327 0 0 0 0 327
1984 144 170 0 0 13 327
1985 48 121 131 0 27 327
1986 23 56 116 97 35 327



Underreporring the repetition rates in
each grade has a cumulative effect
when it is analyzed across grades.

The proportion of the cohort reported as nrogress-
ing a grade level each year, specifically grade two in
1984, grade three in 1985, and grade four in 1986, is
fairly consistent. For these specific grade levels in
these years the grade/retention basis reports a 52.6,
36.1, and 25.1 percent promotien rate respectively,
compared tothe 54.4, 38.5, and 27.2 percent reported
by the record comparison basis and the52.0,40.1, and
29.7 percent reported by parents.

Table Nine presents the differences between the
two reconstructions of the academic history of the
cohortbased on school records and parentreconstruc-
tion. This comparison permits a more discrete analy-
sis of the congruence between the two reconstruction
methods.

Table Nine: Differences Between Grade/Retention
and School Reer:d-Based Reconstructions as Com-

pared to Parenc Information

Note: A (-) number is less than and a (+) number is
greater than PARENT criterion,

Grade/Retention Reconstruction

Year Gradel Grade2 Gr.de3 Grade4 Dropout
1984 -81 p — — 79
1985 -31 -49 -13 —_ 93
1986 -19 -29 -54 -15 117

Record Comparison Reconstruction

Year Gradel Grade2 Grade3 Grade4 Dropout
1984 -16 8 — — 8
1985 -7 5 -5 — 7
1986 -7 6 -5 -8 14

Table Ten summarizes an analysis of the percent
of each grade level enrollment that repeated the
grade in the subsequent year based on grade/reten-
tion, record comparison, and parent information.
These percentages cannot be directly derived from
Table Eight, with the exception of 1984, due to re-
peaters from previous years progressing to the next
grade level as new entrants. For example, the 72
students reported in gra-de twoin 1985 in Table Eight
under the grade/retention academic history, are
composed of both repeat>rs from the 172 students
who were in grade two in 1984 and students who had
been promoted to the second grade out of the 63
students who had been repeating grade one in 1984,
The grade/retention basis of reconstructing the aca-
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demic history of the cohort substantially underesti-
mates the repetition rates, particularly in the first
grade, in comparison to parent end enrollment based
estimatas,

Table Ten: Percent of Repeaters to Total Enrollment

Grade/Retention Reconstru~tion of Academic His-
tory

Year Grade 1 Grade 2 Grade 3

1984 19.27% — —_

1985 26.98% 16.86% —

1986 23.53% 27.78% 16.95%
Record Comparison Reconstruction of Academic
History

Year Grade 1 Grade 2 Grade 3

1984 39.14% _— —_

1985 32.03% 24.72% —

1986 39.02% 25.40% 23.02%

Parent Reconstruction of Academic History

Year Grade 1 Grade 2 Grade 3
1984 44.04% — —
1985 33.33% 20.00% —
1986 47.92% 21.49% 22.90%

Underreporting the repetition rates in each
grade has a cumulative effect when it is analyzed
across grades. Table Eleven presents the total num-
ber of students in the sample who repeated the grade
according to cach of the three methodologies. The
data include all students, regardless of grade level,
who repeated a grade in 1984, 1985, or 1986.

Table Eleven: Total Sample Repeaters by Year
1983 to 1986

Grade/Retention Record
Figures Companon Parents
Year Number % Number % Number %
1984 63 19.3% 128 39.1% 144 44.0%
1985 46 14.1% 85 26.0% 82 251%
1986 44 13.5% 74 22.6% 79 24.2%

The grade/retention figures consistently under-
report the number of repeaters in comparison to the



The consequence of this underestima-
tion of repetifions is the overestimation of
dropouts...

parents' criterion. In 1984, the number of repeaters
calculated according to the grade/retention system
represents only 43.8 percent of those reported by
parents. In 1985. it represents 56.1 percent, and in
1986, 55.7 percent. In contrast, the record compari-
son method represents 88.9 percent in 1984, 103.7
percent in 1985, and 93.7 percent in 1986.

Because the grade/retention figures are based on
the number of student repetitions reported in school
records, it is clear that these records consistently
report only about half of the actual number of stu-
dents repeating, Because the school records were
also the basis for the record comparison figures, the
reported enrollment in each grade by student name
appears to be substantially more accurate than the
number of repetitions reported.

The consequence of this underestimation of repe-
titions is the overestimation of dropouts, as seen in
Tables Eight and Nine and summarized in Table
Twelve. The grade/retention method assumes that,
for any given year, all students who are not recorded
asrepeatingare new entrants. For example, for grade
one, the number of new entrants equals grade one
enrollment minus repeaters. Following this process,
dropouts are calculated in the following manner:
dropouts in 1984 equal grade one enrollment in 1983,
minus grade one repeaters in 1984, minus new en-
trantsin grade two. The underreported repeaters in
grade one were counted as both dropouts and new
entrants in that grade in 1984. Unless the underre-
porting of repeaters is compensated for by an overre-
porting of new entrants in grade two, overestima-
tions of both dropouts and new entrants to grade one
are the direct result of underreporting repeaters in
grade one in 1984,

There is a high level of congruency between the
record comparisons and parents’ histories, particu-
larly in comparison to the grade/retention estimates
of dropouts. While the grade/retention reconstruc-
tion estimated the cohort dropout for 1984, 1985, and
1986 as 28.1, 36.7, and 46.5 percent respectively, the
record comparison reconstruction showed 6.5, 10.4,
and 15.0 percent, and the parents’ histories recorded
4.0, 8.3, and 10.7 respectively. Using the grade/
retention based estimates, dropouts in the cohort
would be significantly overestimated. Table Twelve
summarizes the dropout data for the three recon-
struction methodologies.

19

Table Twelve: Estimated and Reported Dropouts
1983 to 1986

Grade/Retention Record
Figures Comparison Parents
Year Number % Number % Number %
1983 0 0.0% 0 0.0% 0 0.0%
1984 92 28.1% 21 6.4% 13 4.0%
1985 120 36.7% 34 104% 27 8.3%
1986 152 46.5% 49 15.0% 35 10.7%

While the grade/retention method estimates the
percentage of dropouts for 1984, 1985, and 1986 at
28.1, 36.7, and 46.5 percent respectively, the record
comparison reconstruction indicates 6.4, 10.4, and
15.0 percent, and the parents’ reconstruction reports
4.0, 8.3, and 10.7 percent respectively. The grade/
retention methodology significantly overestimates
the number of dropouts in comparison to either the
record comparison or parents’ information. As stated
before, the grade/retention overestimation of drop-
outsisthedirectresult of underreporting repetitions,
which alsoleadstooverestimating the number of new
entrants.

Two finel tests of correspondence between school
data and parent data were conducted. In 1983 paren-
tal and school records were in full agreement on the
students’ grade level, in 1984, 86.2 percent, in 1985,
90.5 percent, and in 1986, 97.2 percent. This is an
average correspondence between school grade enroll-
ment records and parental reports of 93.5 percent per
year. School records and parents were in agreement
on the specific ages of the students in 93.3 percent of
the cases in 1983, 94.2 percent in 1984, 93.3 percent
in 1985, and 94.5 percent in 1986. Although thisisa
high mean correspondence (93.9 percent per year),
due to the fact that parents are legally required to
present the birth certificate of the child on his/her
first enrollment, a higher level of agreement might
have been expected. However, both of these records
are much more accurate than the reported number of
repeaters. As a consequence, a projection methodol-
ogy based on school records of age and grade will be
more accurate than a methodology based on the
reported number of repeating students.

Conclusion

The hypothesis underlying this research was
that when parent and school information have high
levels of congruency, then the school information is



likely to be as valid as parental information and
useful for planning and projection purposes. Based
on a ccmparison of school records of repeaters, school
records of grade enrollment by name, and parent-
supplied information, the following conclusions have
been drawn:

(a) The school reports of grade level enrollment
are valid based on a high level of congruency between
parent and school information;

(b) The school reportsof student age at each grade
level are valid based on congruency beiween parent
and school information:

(c) The school reports of repeaters by grade are
not a valid reflection of the actual situation based on
a high level of disagreement between reported repe-
tition status and school enrollment and parent infor-
mation,
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The implications of these conclusions are:

Theinformation that schools send to the Ministry
of Education regarding thc grade attended by stu-
dents and their ages is fairly accurate. Therefore, the
Ministry data base includes valid information for the
use of the age/grade approach to estimating national
student flows in Honduras.

The reports of the number of repeating students
that schools send to the Honduran Ministry of Educa-
tion are not valid. Therefore, the current Ministry of
Education projection method will underestimate
repeaters and over estimate dropouts and new stu-
dents to grade level.



Section V: Factors Affecting

Data Accuracy

One of the objectives for this reseai ch was to gain
a better understanding of the types and quality of
data the Honduran Ministry of Education collected.
Based on information from interviews with teachers
and school directers, and on an examination of the en-
rollment records in the schools, a picture of the
reporting process emerged. The enrollment report
that teachers complete at the beginning of the school
year in March contains the individual student’s
name, birth date, address, and whether the student
is arepeater. A copy of this reportis senttothe School
District Supervisor and the original is maintained in
the school’s files. Approximately a month after school
begins, the Ministry of Education sends the schools
the Initial Consolidated Enrollment Report. This
report requests data on age and number of repeating
students by grade level. Official procedure stipulates
that reporting should be based on the school enroll-
ment record. Toward the middle of the school yeas in
June/July, the Final Consolidated Enrollment Re-
port is complated by teachers and submitted to the
Ministry through the area supervisors, by school
principals. At the end of the school year, in Novem-
ber/December, student evaluations, whizh report
promotions, failures, and names of students not
evaluated, are completed by the classroom teacher
and submitted to the Ministry by school principals
tlirough the respective district and provincial super-
visors,

Teachiers and principals were interviewed about
how they collect enrollmentdata, how they record the
data, and how they fill out the Initial and Final
Consolidated Enrollment Reports. From these inter-
views it becaiae clear that only the age of the student
is crosc-checked against an official document when
the data are being collected and transferred to the
school enrollment books. For students’ status (re-
peater o1 new to the grade) information, teachers
rarely request the evaluation certificate from the
previous year and generally rely upon their own
memories or on information provided by the student.
It is not unusual for the Initial and Final Consoli-
dated Enrollment Reports to be completed by teach-
ers during class hours, frequently by simply asking
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all of the repeaters in the class to stand up. Informa-
tion about the student’s experience in the previous
school year comes, in almost all cases, from the
students. When teachers are asked to fill out reports
on the number of students enrolled in their classes
andonthe statusofthe students, they usually ask the
student to report on her/his status. Students who
leave the school before the end of the academic term
may be counted as new when they return to school the
foliowing academic year.

The educational system in Honduras may in-
clude incentives which lead teachers to underreport
student repetitions. For example, Article 144 of the
law that created the System of Promotion and Evalu-
ation (Sistema de Evaluacion y Promocion Cortro-
lada) staies that, if more than 15 percent of the
students fail a grade, then the teacher will be held
accountable for the failures and the principal and
supervisor will study the reason for the teacher's
incompetence in order to overcome his or her limita-
tions.!®

The interviews with par-
enfs provided examples
of how teachers try to
avoid appearing to
have failed too many
children.

The interviews with parents provided examples
of how teachers try to avoid appearing to have failed
tov many children. In some cases the teachers donot
give Lthe parents the evaluation certificate at the end
of the year, thereby forcing them to enroll their child
inthesamegradeagain the next year. Some teachers
asked parents to enroll a student in the grade he or
she had just completed, although the child had
passed the grade. The argument given to justify this
request was that, although the student had been
promoted, he or she had not fully mastered the basic



skills required to be successful in the following grade
and, therefere, it was in the student’s interest to
repeat the grade. There were also cases in which
parents demanded that their children repeat a grade
because they felt that the child “had learned nothing”
or “did not know how to read,” in spite of the teacher
promoting the student.

The age/grade method for estimating student
flow does not depend on information provided by
students. Students’ ages are obtained from birth
certificates, which are the screening device that
schools use to select new entrants to the first grade in
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the current crowded conditions. This helps to explain
why the interviewers encountered no problems when
they asked parents to show them the birth certifi-
cates for their children. Generally these certificates
were kept in a safe place in the house; in most cases
they showed few signs of de.erioration. Parents said
that they had been required tobringthis certificate to
registration at the beginning of the school year. The
care with which the parents protected these certifi-
cates is related to both the time it takes to obtain one
from the government and the essential role ii playsin
school registration.
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Section VI: Recommendations

for Improving Educationail Data

The need for austerity measures has dominated
the discussion of priorities and policies in many Third
World countries due to a sustained demand for ¢du-
cational opportunities, declining economicresources,
and a reduction in the rate of growth of educational
expenditures. These conditions have forced educa-
tional planners, policymakers, administrators, and
donor agencies to renew their commitment to in-
creasing the internal efficiency of educational sys-
tems. The process of identifying appropriate policies
to help reduce internal inefficiencies in education is
facilitated if policymakers and planners have suffi-
cient, accurate information upon which to base their
actions and recommendations.

An assessment of the quality of the data used by
ministries of education in several Third World coun-
tries indicates that the statistics used to measure
several indicators of internal efficiency, such as repe-
tition figures and estimates of flow rates, are neither
reliable nor valid. Although educational planners,
policymakers, administrators, supervisors, and
teachers are, in general, aware of the lack of accuracy
in educational statistics and agree upon the need to
have more reliable statistics, little is being done to
improve data collection or produce more accurate
data. Onereason for thisis that the people workingin
education are not aware of alternative strategies for
calcuiating more reliable estimates of internal effi-
ciency. Another reason is the lack of information
about the causes of low validity.

One partial solution to the problem of tvw data
quality is to design data collection procedures and
strategiesthat reduce mistakesin data collection and
reporting. One strategy is to instigate pupil account-
ing systems and cumulative record histories. This
strategy, however, is expensive and demands com-
puter technologies that are sophisticated relative to
current budgets and technical expertise in most
Third World countries.

This study provides only a preliminary assess-
ment of the repetition, grade level enrollment, and
age information in the Honduran educational data
base, but it strongly supports the use of an age/grade
approach to calculating new entrants to grades, re-
peaters, and dropouts. The inherent inaccuracy of
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the repetition reports and the apparent incentive to
underreport the actual number of repetitions in each
grade suggest that projection methodologies relying
on such data will produce inaccurate pictures of
stndent flows. In countries in which the ministries
of education collect enrollment data by age and
grade, the problem ofinacrurate estimates of student
flow rates can be overcome by using an age/grade
methodology, providing that the age information
reported by schools is accurate. As age is widely used
as a screening device to admit children to the first
grade, accurate age information can be guaranteed
by the administrative requirement that parents
present a birth certificate when they enroll their
children at the beginning of the school year.

The major factor that might make ministries of
education hesitate to use the age/grade methodology
is the amount of e:lculations required. However, the
use of microcomputer-based simulation models, such
as the one developed under the BRIDGES Project,
can, to a large extent, solve this problem.

In addition to adopting an age/grade approach to
generating student flow data, ministries of education
in Third World countries can improve their present
systems for the collection of educational data. At least
three types ot obstacles currently threaten data in-
tegrity: (1) incentives that promote inaccurate re-
porting, such as teachers’ evaluations being depend-
ent upon student achievaments, or school resource
allocations being tied to enrollment quotas; (2) a lack
of clarity in definitions, procedures for data collec-
tion, and instruction for date reporting, as well as «
lack of standardized data collection instruments; (3)
a failure by teachers and headmasters to understand
why accurate student flow dauta are important.

..a system of incentives
for teochers and head-
masters riat promotes a
more active role for
them in the data collec-
tion process could be
infroduced.




In countries where there are disincentives to ac-
curate reporting, *hose disincentives should be re-
moved. If they cannot easily be removed, then it is
necessary for the government to implement a system
that monitors more closely the process of data collec-
tion and reporting. In addition, counter incentives,
which reward the collection and reporting of accurate
data, such as providing opportunities for participa-
tion in training seminars, could be introduced. One
method by which to enhance monitoring would be to
train supervisors in basic daca analy:is techniques
that will help them check for consistency.

In many countries the quality of the information
reported by schools can be improved by simmply reduc-
ing the load of data that the ministry of education
demands. An inexpensive and easy to implement
initiative that can contribute enormously to an im-
provement in the quality of inforination collected by
schools is the use of standardized data collection
forms. These forms should be made available each
year to all scheools before the enrollment period be-
gins. Schools should also be provided with standard-
ized record keeping books to make school data more
homogenous. Such tools would also reduce the time
required for training teachers in data collection tech-

niques. These forms might serve as an incentive for
teachers and headmasters to pay more attention to
the process of data collection, as they indicate the
commitment of the ministry of education to accurate
statistics,

Teachers and headmasters frequently have not
been informed of the purposes of data collection, nor
has the importance of their role as data colleciors
been made explicit to them. This leads to their mis-
understanding how enrcllmeunt data affect school
management and resource allocation. This misun-
derstanding is reinforced by the failure of the minis-
try of education to disseminate back to the schools
and districts enrollment information that they have
collected from them, An easy to implement strategy
for overcoming this problem would be for the ministry
of education to send each school a summary report of
the educational statistics for its district, and a com-
parison of these statistics with district goals. District
supervisors could receive a more detailed report. In
addition, a system of incentives for teachers and
headmasters that promotes a more active role for
them in the data collection process could be intro-
duced.

Endnotes

1. A “groas enrollment ratio” is the percentage relationship between total
enroliment and the estimated school age population for eack educational
level,

2. Articles by Schultz (1961 ) and Becker (1964) are frequently quoted as the
most influential formal presentation of this argument, which has been la-
beled the “human capital theory of economic development”.

3. Often in the range of 30 to 100 percent in Third World countries (Haddad
1979).

4. Thia evaluation was conducted by Dr. Madhup Dhungana, Director of
New ERA, a nonprofit organization that was commissioned by the gov-
ernment of Nepal to assess the quality of data being used by the Ministry
of Education. Dr. Dhungana was interviewed by Krnesto Cuadra (Cuadra
ct al., 1968).

5. Results of this survey were included in s preliminary version of the article
by Chapman and Boothroyd published in 1988.

6. When hendmaaters were asked to judge the accuracy of the data on asceale
from one to four, where one represents extremely accurate and four rep-
resents a total lack of accuracy, the average rating of headmasters from
Botswana was 2.62 and, of headmasters from Somalia, 2.64. The mean
rating by Ministry of Education officials from Botawana was 2.88 and, by
offictals from Somalia, 2.93. When the same headmasters and officials
were asked "to what extent do you believe that improving the quality of
¢ .:ationdataigimportant, givenother priorities of the Ministry of Edu-
cation?” the headmasters of Botswana responded with an average rating
of 1.49 and the ofiicials with a rating of 1.56, onc indicating great
impartance and four little significance. The average rating given by the
hendmasters from Somalia was 1.2 and 1.07 by the officials.

7. This relationship is described by the following formula: E,= Nlj + R,
where: E“ is the number of students enrolled in grade “g” in year “t". N4
i8 the number of *new” entrants to grade “g” in year “°, or the promoted
from grade “g-1" in year “t-1". R__is the nnmber of students enrolled as
rencaters in erade o in vonr *t7

E, ,,i8 the number of students enrolled in grade “g” in year “t-1*(previous
year). N*¥ is the number of “new” entrants to grade “g” in year “t”, or the
promoted from grade “g-1" in year “t-1". R, is the number of studeni.
enrolled as repeaters in grade “g” in year “t”.

9. The resvits and methodology for this simulation are presented in Appen-
dix One. For example, the model adopted the very optimistic assumption
that all of the children who were six to ten years old in 1978 would have
attended first grade by 1981, Based on that assumption, aflter 1981, the
only over-age students would be the aeven year olds. In order to gradually
reduce the number of seven year old studenta enrolled in the first grade,
the ninde! assumed that, between 1978 and 1984, the system increased
partiap Jonin the finst grade of eix year old children from 28 percent to
85 pereeat. According to the model, the proportion of six year old children
entering the firet grade between 1979 and 1984 would be 31%, 36%, 43%,
54%, 66%, and 85%. The pruediction of these two agsumptions would be
that every year the system nceds to attract an increasing proportion of
fiveyear olds in order to reach the intake ratee of Table Two. If theintake
rates continued to be over 100 percent, then the system would need to
attract four year old children in increasing nuinbers.

10. The proportion of students of an age group who are attending school.

11. This method is dwcribed by Schiefelbein and Grossi in their 1981
“Statistical Report on Repetition in Latin America” (pp. 26-42).

12.1n 1986 a BRIDGES Project research team carried out more than thirty
experimental applications of this method to estimate repetition in six
Central American countries. Their work ahowed that the final estimates
of the number of repeaters are not very sensitive to(i.c., dependant upon)
infrrmed pucsses about the proportion of dropouts or the proportion of
students who repeat the highest grade (Cuadra, 1987).

13. Aconrding to the age/grade estimates ol new entrants theintake rate for
1979 i4 84%; for 1 980 is 82%; for 1981 is 77%; for 1982 ia 94%; for 1983 is
89%; and for 1€84 is 87%.

3. See Appendix for a more detailed presentation of these results,
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Appendix

In Third World countries it is not uncommon to
find student intake rates for first grade that are
larger than 100 percent. Since an intake rate is esti-
mated by dividing the number of new students enter-
ing first grade by the entrance age population, the
standard explanation forintakerateslargerthan 100
percent is that new entrants to first grade come not
only from the entrance age group but from other age
groups as well. This explanation can only justify the
occurrence of intake rates larger than 100 percent for
a period of three to four years; beyond that time
period the pool of potential new entrants from ages
seven and above becomes too small.

The simulation model presented in this appendix
was developed to show that under normal circum-
stances it is highly unlikely that countries will have
intake rates higher than 100 percent for more than
six years in a row, All the examples presented here
used data from Honduras for the 1978 - 1984 period.

The model has four interrelated parts. The {irst
one contains the basic information for estimating
what proportion of the total population of six to ten
year olds have never attended school, i.e. the poo! of
potential new entrants. The second part contains a
series of enrollment rates. These rates are used to
simulate the proportion of each age group that is en-
rolled in first grade for the first time each year. The
third part consists of population data for the five and
six yearold group; this datais used to get the baseline
data needed to run the model. The fourth part of the
model uses the information from part one, two and
three to estimate how many new entrants to first
grade come from each age group.

The estimate of the size of the pool of potential
new entrants to first grade (the first part of the
model) is done in two steps. First, the participation
rates for the six to ten year old population are calcu-
lated by dividing the enrollment of each age group by
its population. Then an assumption is made regard-
ing what proportion of the six to ten year old group
attended school before the base year for the model
and dropped out. The size of the pool of new entrants
is then estimated by subtracting from the population
of each age group both the number of students who
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are enrolled in the base year, and the number of
students who left the system before the base year.

For example, in Honduras the participation rate
of the six year old group in 1978 (the base year for this
example) was 28 percent. This leaves 72 percent of
the population of this age group who can be consid-
ered as potential new entrants into first grade in
1979. This is equal to 80,435 children. In building the
model we assumed that there were no five year olds
inthe system prior to 1978, therefore the dropout rate
before 1978 for the six year old group is zero. For the
10 year old group, the participation rate in 1278 was
77 percent. This means that 23 percent of this age
group can be considered potential newcomers to first
grade in 1979. However, since it is likely that a
fraction of this 23 percent might have attended school
before 1978 and dropped out, the pool of potential
newcomers from this age group must be reduced by
an amount equal to the number of students who
dropped out before 1978. In the example shown on
Table Al it is assumed that 15 percent of the popula-
tion of this age group was enrolled prior to 1978 and
dropped out. This means that the pool of potential
newcomers to first grade from the ten year old group
isonly equal to 8 percent (23 minus 15 percent) which
is equivalent to 7,678 children.

Table Al: Population and Enrollment by Age
ifonduras 1978

% Pool of
Enroll in Popu- Participa- Dropout Potential
all grades lation tion rates  Before New

Age 1978 1978 1978 1978  Entrants
6 31,281 111,716 28% 0% 80,435
7 71,°19 107,341 67% 2% 34,349
8 78,476 103,258 76% 6% 19,619
9 77,549 99,422 78% 11% 11,931
10 173,798 95,842 77% 15% 7,678

The second part of the model consists of Table A2
which contains enrollment rates in first grade for the
five to eleven year old age groups. These rates show
the proportion of each age group which is enrolled for
the first time in first grade each yzar. For example,



column two of Table A2 indicates that in 1979 31.8
percent of the six year old Honduran population were
presumed to have been enrolled in first grade for the
first time. This column also shows that 60 percent of
the seven year olds, 21 percent of the eight year olds,
12 percent of the nine year olds, and 7 percent of the
ten year olds and § percent of the eleven year olds
were assumed to have attended school for the first
time in 1979,

Table A2: Hypothetical Enrollment Schedule Into
First Grade for Ages Six to Eleven in Honduras:
1979 -1984

Age 1979 1980 1981 1982 1983 1984
5 0.0% 0.0% 0.0% 0.0% 29.6% 30.4%
6 31.8% 43.4% 64.7% 99.6% 100.0% 100.0%
7 60.0% 59.7% 56.6% 353% 01% 0.0%
8 20.7% 12.0% 8.5% 0.0% 0.0% 0.0%
9 12.0% 103% 0.0% 0.0% 0.0% 0.0%
10 73% 6.0% 0.0% 0.0% 0.0% 0.0%
11 80% 3.7% 0.0% 0.0% 0.0% 0.0%

Note: In 1981 all of the children that were either 6,
7, 8,9 or 10 years old in 1978 would have attended
first grade. FFrom 1981 on there are no children over
8 years old who have not attended first grade.

The rates on Table A2 are defined by the modc!.
They arebased on the participation and dropout rates
presented in Table Al and on the assumption that all
members of a cohort attended first grade at least once
before they were twelve years of age.

Because the model works onthe assumption that
all the members of a cohort will attend first grade be-
fore they are twelvz years old, starting with the six
year old group in 1979, the addition of the percents
displayed on the diagonal of Table A2 with the corre-
sponding participation and dropout rates presented
in Table Al will add up to 100 percent. For example,
according to the figuresin Table A2 it is assumad that
31.8 percent of the six year old group came to first
gradeforthe firsttimein1979;in 1980, when this age
group was seven years old, it is assumed that 59.7
percent were enrolled for the first time in first grade,
and in 1981, when the children in the cohort were
eightyears old, it is assumed that 8.5 percent of them
wereenrolled forthe firsttimein first grade. By1981,
therefore, 100 percent of the cohort is assumed to
have been enrolled in first grade. For the age group
that was nine years old in 1979 the 100 percent
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enrollment in first grade is figured by adding the 76
percent participation rate from 1978, when the chil-
dren in the cohort were eight years old (Table A1), to
the six percent drop out before 1978 (also from Table
Al), to the 12 percent enrollment in first grade in
1979, to the 6 percent enrollment in 1980 when the
children in the cohort were 10 years old.

The third part of the model only contains popu-
lation data. This data is used as the base line to
estimate the total pool of potential new entrants to
first grade. Thispoolis then distributed into Table A4
using the rates estimated on Table A2.

Table A3: Population of Five and Six Year Old

Age 1979 1980 1981 1982 1983 1984

5 120,142 124,177 128,490 133,056 137,701 142,251
6 115,437 119,314 123,458 127,845 132,308 136,680

The fourth part of the model uses the figures on
new entrants that are computed with the official en-
rollment and repetition data from the Ministry of
Education, the population data from Table Al and
A3, the participation and dropout rates from Table
Al, and the hypothetical narticipation rates used in
Table A2 to estimate the number of students enrolled
for the first time in first grade each year. The model
starts by estimating the number of seven year olds
enrolled in first grade. This enrollment is calculated
using the population data of Table Al and the partici-
pation rates of Table A2. Then the model es.imates
the {irst grade enrollment of the eight, nine, ten, and
eleven year old groups. Once this is done the model
estimates the first grade enrollment of the six year
old group. The enrollment from this age group is
computed as a residual between the number of new
entrants and the number of students ages seven to
eleven who come for the first time to first grade each
year. Finally the model estimates the enrollment to
firsi grade that comes from the five year old group. As
for the five year old age group, this enrollment is alsn
computed as a residual. This time it is the residual
between the number of new entrants and the number
of students enrotled in first grade from the six to the
eleven year old group.

For example, in Table A4 the 67,029 seven year
oldenrollmentin first grade in1979 was computed by
multiplying the 1978 six year old population
(111,716) (i.e., who were seven years old in 1979) by
the enrollment rate for the seven year oldsin 1979 as
presented in Table A2 (60.0 percent). The 22,183



eight year old students enrolled in first grade in 1979
were calculated by multiplying the 1978 seven year
old population (107,34) by the eight year old enroll-
ment rate presented in Table A2 (20.7 percent). A
similiar procedure wasused to compute the nine, ten,
and eleven year cld enrollment. The tota’ estimated
number of students enrolled in first grade from the
seven to eleven year old groups in 1978 by the model
was 111,562, This number and the total number of
new entrants were used to estimate the enrollment of
the six year old group. The 36,709 six year old stu-
dents enrolled in 1979 were computed as the differ-
ence between the 153,271 new entrants and the total
enrollment of the seven to eleven year old students
enrolledin1979(116,562). Ifthe estimated number of
six year old students are larger than the six year old
population then the model assumes that all the six
year old children come to first grade that year. This s
what happenedin1983 when, accordingto the model,
132,308 six year old students were enrolled in first
grade. Given that adding the total enrollment of the
six to eleven year old group in 1983 gives a figure
(132,796) that is lower than the number of new
entrants for that year (173,616) the model uses the
five year old population to make up for that differ-
ence. This is why in 1983 there are 40,820 five year
olds enrolled in first grade.

Table A4: Simulation of Enrollment in First Grade
For Intake Rates Larger Than 100% The Case of
Honduras

Enrollment in First Grade

Age 1979 1980 1981 1982 1983 1984
5 0 0 0 0 40,820 43,297
6 36,709 51,733 79,832 127,357 132,308 136,680
7 67,029 68,887 67,581 43,626 488 0
8 22,183 13,406 9,841 0 0 0
9 12,391 11,092 0 0 0 0
10 7,291 6,196 0 0 0 0
11 7,668 3,646 0 0 0 0
New

Entrants 163,271 154,959 157,254 170,983 173,616 179,977
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For the first year that the simulation is run (in
this example, 1979), the model assumes that there is
no enrollment from the five year old group. Another
assumption built into the model is that as time goes
by each cohort runs out of people who have not
attended first grade. This is the reason why, when
these figures are used, an increasing number of the
six and the five year old groups needs to enter the
system each vear to match the number of new en-
trants.

The result of running the simulation using data
for Honduras is that the Honduran educational sys-
tem would have needed to attract an increasing pro-
portion of its six year old group for the number of rew
entrantsto increase from 153,271 in 1979t0179,977
in 1984, In fact the participation rate of the six year
old group would need to be 100 percent (Table A3) by
1983, which is very difficult to believe. Also beginning
in 1983 the system would have had to attract an in-
creasing proportion of five year old children to the
system, Ar, intake rate of 179,997 students in 1984
would have needed to enroll 100 percent of the six
year old population and 30 percent of the five year
olds, both of which are very unlikely situations.
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Ind/cafors of Student Flow Rates In Honduras

Methodology One: A New Approach fo fhe
Estimation of Enrollment Transition Rates:
Estimating Rates with Minimal Data Availability

Introduction: The Problem

Knowing rates of rzpetition, dropping out, and
entrance into first grade is of great importance to
educational planners and policymakers in develop-
ing countries. Knowledge of these rates is essential
to the accurate forecasting of enrollments and to the
analysis of the internal efficiency of school systems,
Standard methodological manuals explain how to
calculate all these rates. (See, forexample, Thonstad,
1986G.) Unfortunately, the traditional methods of es-
timating these rates are fraught with serious prob-
lems. This paper suggests an alternative to the
traditional method. The proposed alternative re-
quires data available in all countries, and can be
quickly computed using a micrccomputer.

There are two fundamental problems with esti-
mating repetition and dropout rates according to tra-
ditional methods. The first is the simplest: many
demographically important countries (e.g., Egypt,
Pakistan) simply do not report repeater or dropout
data on any systematic basis. The second problem is
that in many countries where the numbers of repeat-
ersarereported, the numbers are consistently under-
counted, and the amount of bias is usually unknown.
Since the repetition rate is estimated as the number
of students repeating a grade at time t divided by the
enrollment in that grade at time t-1, the repetition
rate will evidently be underestimated. Since the
dropout rate is usually estimated as a residual, this
rate will be overestimated. The rate of entrance into
the first grade is also frequently estimated as a
residual, and is thus also overestimated. The result
will be that both policymakers and planners will be
misled. Policymakers will tend to think that repeti-
tion is a less serious problem than it really is, and
concentrate their policies on preventing dropping
out. At the same time, they will be misled into
thinking that the percentage of children entering
school out of every population cohort is much higher
than it really is, and they will tend to think the
problem of access to schooling is close to being solved.
Planners, on the other hand, if they use these rates to
forecast enrollment, will tend to make forecasts that

31

are too low, since they assume repetition rates to be
lower, and dropping out rates to be higher than they
really are.

A natural question then arises: could the rates of
repetition and dropping out be estimated without
reference to the absent or mistaken counts of repeat-
ers? If we can assume that actual enrollment data are
either better or at least consistently biased, are there
some mathematical or statistical techniques that
could be used which depend only on information
aboutactual enrollments? Under these assumptions,
a method of estimating repetition and dropping out
rates that depended only on enrollment data might
yield better estimates of these rates. Several logical
alternatives immediately come to mind.

Extant Alternative Solutions

A first alternative is to think about solving sys-
tems of equations. Let’s take first grade enrollment
as an example, where the problem is that of estimat-
ing the first grade repetition rate and the rate of
entrance into the school system. We know that the
equation for first grade enrollment is

1,61 + elpl

E, FaLEwE E

where E, .isenrollmentin first grade at timet, r, 1118
the first grade repetition rate at time t-1, e isthe rate
of entrance of new students from the populat)on of
school entrance age into the first grade, and finally P,
is the population of school entrance age at time t.
Now, under the assumption that the repetition and
entrance rates do not change radically from year to
year, and if we had three years of data on enrollment
and two years of data on population of entrance age,
we would have two equations in two unknowns,

B =nE , +eP
EIM=I'1EH_2 + eP

t-1

where the unknowns are the repetition rate and the
entrar.ce rate, Note that we have removed the time



subscript from the rates to denote the fact that we are
assuming the rates do not change from t-2to t-1. The
problem with this method is that the equationsare so
similarin slope that the solution tends to give results
that are mathematically correct, but make no sense
as enrollment transition rates. Take &3 an example
the following data for first grade enrollment in two
recent years in the Dominican Republic (all schools,
both sexes):

Year E, E, i
1 310,277 308,478 159,873
2 316,605 310,277 161,464

The first column represents the right-hand side of
theequation above. The second column, representing
last year’s enrollment, would be multiplied by a repe-
tition rate. The last column, representing this year's
population, would be multiplied by the entrance rate.
The solution to the two implicit equationsin the table
above, unfortunately, turns out to give a repetition
rateof-2.54, and an entrance rate of 6.86. Obviously,
this method cannot be offered as a general methd.
There are two potential problems with this meth »d.
First, it may seem that the key problem is the. as-
sumption that the rates do not change between the
two years. As we will see later, however, this is
actually areascnable approximation. A second, more
serious problem isthat, given the assumption of exact
equality of the rates in the two years, forcing exact
~quality in the relations determining enrollment,
when ihe relations are so similar, yields estimated
rates that can easily be in an “unreasonable” range.
The advantage of the simultaneous equations ap-
proach, evidently, is that very few data are required;
only three consecutive years of enrollment data and
two consezutive years of population data.

A second alternative that seems intuitively ap-
pealing is to take longer time series and apply a
“least-squares error” criterion to ﬁtting the crucial
rates. We would have a long time series of data on E,
which would assume the role of “dependent” varmb]e
and on E | and P, which would assume the role of'
“independent” variables. We would then estimate
our repetition and entrance rates as those which
minimize the differences between the observed E
and the E predicted with the estimated rates. Thls
procedure would have the advantage of not requiring
an exact fit with the observed data (i.e., it is more of
a “statistical” rather than a “mathematical” ap-
proach), and so, hopefully, the estimated rates would
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make more sense. Unfortunately, it requires assum-
ing that the rates do not change over a period much
loniger than two years, which is a much more restric-
tive assumption. Furthermore, the two “independ-
ent” variabler (E | and P) are highly correlated with
each other, resulting in what statisticians term
“multicollinearity”, which means that the estimated
rates will be quite unreliable from a statistical point
of view. (As well as possibly meaningless from an
educational point of view.) Finally, estimation of the
transition rates using this method could be plagued
by autocorrelation,

Inresponse to these problems, educational plan-
ningresearchers have been searching for alternative
methods to estimating these rates. Schiefelbein
(1980), for example, has developed various ap-
proaches, although (to varying degrees) those meth-
ods require more extensive data than the method we
propose here.

A New, Simplitied Approach

The approach proposed in this paper attempts to
deal with the problems mentioned above. It does not
require exact cquality in the relations, as in the
simultaneous equation option. It does not require a
long time series of data, as in the least-squares
option; nor does it require the shaky assumption that
transition rates do not change over the longer period.
It does not require data on enrollment by age and
grade, which are not available in many countries.
The method proposed has minimal data require-
ments, and the assumptions can be made as restric-
tive or as relaxed as the user feels comnfortable with.
Only three years of consecutive enrollment data, and
twoyears of data on population of school entrance age
are required.

The method has the advantage of mathemati-
cally maximizing the fit between the enrollment pat-
tern produced by the estimated rates and the histori-
cal pattern in the three years of enrollment data.
There are iwo disadvantages, however. The first is a
methodological disadvantage; it may occasionally
produce rates that seem unstable from grade to
grade. (What this means will become apparent when
we present an example.) Thus, the knowledge pro-
duced by this method may need to be tempered with
knowledge derived from nore traditional methods.
In this sense, this method is offered not as an alterna-
tive to ai'y others, but as a complement. The second
disadvantageisthatitisimpossible to apply by hand;
it requires access to a microcomputer and to linear



programming software. Fortunately, most planning
and policy offices in ministries of education in devel-
oping countries now have access to microcomputer
hardware, and getting linear programming software
is not at all expensive.

What does the proposed method consist of? We
saw above a description of the problem of estimating
enrollment transition rates as a simultaneous equa-
tions problem. But we also saw that the straightfor-
ward use of simultaneous equation solutions led to
results that are mathematically correct but make no
sense from an educational point of view. What if we
can take a modified simultancous equation ap-
proach? Part of the problem, we saw, was that the
“exactness” of the method was causing problems.
Whatifone can relax the “exactness” aspect of simul-
taneous equations, and yet keep the “low data re-
quirement” aspect? What if we could find a less
“exact” method, e.g., one that could allow for inequali-
ties? Furthermore, what if this method allowed one
to incorporate restrictions that prevented results
that might be mathematically correct but made no
educational sense? One avaiiable method is to use
the simplex algorithm of linear programming as a
solution tool to maximize the fit between observed
enrollment and the enrollment “predicted” by a set of
estimated rates.

We pose the problem thus: we need to determine
repetition rates for grades one through six, an en-
trancerate, and dropout rates for grades one through
five. Thus, we have twelve unknowns. Are there
twelve linear mathematical relations between these
unknowns that we could use? If we assume that the
rates do not change between a given two sets of two
conseculiveycars,then we can haveonefundamental
enrollment equation for each of six grades, for each of
two years: twelve relations. For any given year, and
forany grade otherthan first grade (we have seen the
first grade equation above), this equation is
d

+(1-r

wt g1 gl PANE RS ,u)Eg»t,l-x

Let us suppose, however, that we do not insist on
perfect equality as in the relation above, and at the
same time assume that the rates do not change from
t-2 to t-1. Let us call the right hand side of the
equation above, with the estimated transition rates,
the “predicted” enrollment, E*, Thus, we would have
one equation

E* =r*E
&t g gt

+ (l-r*xil-d*x‘])E

gt.tl
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foreach gradein each oftwo years. Notethat we have
removed the time subscript from the rates, toindicate
that they hold for both years. Now, the trick is to
estimate transition rates so asto minimize the devia-
tion the “predicted” values and the real values. Since
there is no a priori reason to prefer a squared error
criterion to an absolute error criterion, and since the
latter is easier to handle within the context of linear
programming, we minimize the sum of the absolute
errors:

Min Z“ abs ( E*K'l -E_ Joverr*, d*g, and e*,
which is equivalent to
. *
Min 3 E*  over r*. d*g, and e*,
subject to
E*g_l >E .

In addition, the following constraints need to be
satisfied in order to define the relationship between
the rates to be estimated and the predicted enroll-
ment:

EX =1 E + e*Pt

E* =r*E. + (A-r* -d* JE .,

Furthermore, arbitrary but reasonable limits
can be placed on various rates with nearly infinite
flexibility and very explicitly, as long as these limits
can be expressed linearly. For example, one might
constrain the estimated entrance rate e* so that e* <
1.0, or some other reasonable upper bound. Note we
have removed the time subscripts from the rates in
the equations above, to signify that the same rates
apply for both time periods under consideration.

All this can easily and quickly be solved with any
linear programming package on a small microcom-
puter (e.g., What's Best), though it would be a true
nightmare totry todo with ahand calculator. It could
possibly be solved once with a hand calculator, but
this would not be enough to allow the planner or
policy analyst to “experiment” with the method. And
it is this experimentation which is essential to the
process of planning and policy analysis. With a
microcomputer it takes literally minutes to set up
and solve.



An Example

Suppose we have only the following data (national
level data from the Dominican Republic, boys and
girls combined):

Population

Gradel Grade 2

Enrollment
Grade 3 Grade4 Grade 5 Grade 6

Year1l 159,873 308,478 173,528
Year 2 161,464 310,277 177,423
Year3 163,055 316,605 178,724

The problem then is, using only these data, to es-
timate the rates of transition between all the grades
and between the population and the first grade.

The initial results with the constraints as listed
above, are:

Estimated transition rates
Entrance Repetition Dropout

Grade 1 1.0 0.49 0
Grade 2 — 0.12 0.13
Grade 3 — 0.12 0
Grade 4 — 0 0.21
Grade 5 — 0.03 0.10
Grade 6 — 0 —_—

Clearly there is a problem in that, as has been
mentioned before, the rates are somewhat unstable
from grade to grade. For example, it is unlikely that
the repetition rates for grades four and six are really
zere, or that the dropout rates for grades one and
three are similarly zero. One ofthe advantages of the
linear programming method as an approach is that
the mechanical aspects of the methodology can be
tempered with additional empirical information
coming from many disparate sources. Suppose we
have good reason to suspect that the rates for any
given grade are not likely to differ by more than 50
percent from those of the next grade up or down, and
that the average rates across all grades must be less
than 30 percent but greater than 5 percent. For-
mally, this means adding the following constraining
relations to the mathematical statement of the prob-
lem:

r,>05r,

r, < 15r,,

140,861 118,826
145,347 123,951
149,076 126,908 101,395 82,395

92,252 74,646
97,173 79,687

d,>05d,

dg <15 dg_]

X1, <03*6

X r,>005*6

2 d <03*6

2 d >0.05%6

With these modifications, the method provides
the following estimates of the transition rates, which

seem much more reasonable, and yet are produced
without using any official repetition data:

Estimated (constrained) transition rates
Entrance Repetition Dropout

Grade 1 1.0 0.49 0.07
Grade 2 — 0.25 0.05
Grade 3 — 0.16 0.06
Grade 4 — 0.12 0.11
Grade 5 — 0.06 0.10
Grade 6 — 0.03 —

Adding any assumptions and prior information
can thus temper the mechanical results produced by
the method. Fortunately, the assumptions can be ex-
pressed in a very clear and explicit manner, and the
effects of the assumptions on the estimated rates are
easy to test. Note, for example, that the estimated
repetition rate for the first grade has barely changed,
and that repetition rates as estimated here are con-
sistently higher than dropout rates, even with the



new assamptions. The method allows the analyst to
rapidly test the effects of many sets of reasonable
restrictions. If certain results are robust to the
various sets of reasonable assumptions (for example,
if the first grade repetition rate remains between 0.4
and 0.6 under all reasonable scenarios), then it is safe
to conclude that those results are likely to b a true
reflection of the underlying rate structure.

Conciusion

The method presented in this paperhasthe capa-
bility of offering the analyst an alternative to tradi-
tional methods of estimating repetition and dropout
rates. This alternative method relies only on widely
available data, and can explicitly incorporate ary
prior knowledge about the rates. Evidently, it is not
an exact method. But, in combination with other
available methods, it can be used to try to get a closer
fix on what the true repetition and dropout rates are
in many developing countries.
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Methodology Two: Moniforing Internal Efficiency of a
School System in the Absence of Reliable Repeater and
Dropout Data: A Method Based On Simple Proxy Indicafors

The Problem

School systems in many countries do not report
repeater and dropout data. In those countries where
these data are reported, the information is often of
dubious reliability. Yet both repeater and dropout
data are essential to the monitoring of changes in
internal efficiency of the system, so that authorities
may know “what works,” or indeed, how well the
system is working. Perhaps the most commonly used
moni‘toring indicator is the primary school comple-
tion rate. But, as normally calculated, this rate is the
result of analyzing the school history of a “recon-
structed” or hypothetical cohort of 1000 entrants into
the system. This school history is “reconstructed”
using repeater and dropout rates. Thus, when these
rates do not exist, or are of doubtful quality, the
primary school completion rate cannot be known, or
cannol be relied upon. Naturally, any method that
can give one an approximate idea as to whether the
completion rate is improving or not would be a wel-
come addition to the “toolkit” of educational planners
and education sector analysts. This note proposes a
method that is very easy to use and requires no data
on repeaters and dropouts.

A Proposed Proxy Method'

In what follows we will assume a five-grade
school system, with students entering at age five and
reaching fifth grade at age nine, but all our conclu-
sions apply to any system,

The proxy indicator of the completir: ratio pro-
posed here is a proportion of two ratios: the ratio of
enrollment in the last grade to the population cohort
of corresponding age, (call it the last grade enroll-
ment ratin), divided by the growth-adjusted overall
gross enrollment ratio.? In a system where this
proportion is increasing, we may conclude that the
completion rate is increasing.

Why a growth-adjusted gross enrollment ratio?
In a system thatis both stable (not growing) and per-
fectly efficient, the fifth grade enrollment ratio would
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be exactly the same as the overall enrollment ratio,
since 100% of the children would flow from one grade
to the next, and there would be no new “catch-up”
entrants into the first grade of newly opened schools.
Thus, the number of children in the first-grade grade
would be the same as the number of children in the
first grade, and the last-grade enrollment ratio and
the overall gross enrollment ratio would be exactly
the same. However, a system could be very efficient,
in that there are few dropouts and repeaters, and yet
have a last-grade enrollment ratio which is lower
than the overall enrollment ratio, due to the expan-
sion of the system (which naturally produces a bulge
in the enrollment figures of the earlier grades). In
practice, forany real system typical of most LDCs, the
difference between the overall enrollment ratio and
the fifth grade enrollment ratio can be attributed
either to inefficiency or to growth, and the growth
couid be due to either expansion of the school system
into rural areas, or simply fast population growth. If
one could find a way to remove the growth effect from
the overal. gross enrollment ratio, then the remain-
ing effect is inefficiency.

How To Adjust The Gross Enrollment Ratio
For System Growth

Lel's take as an example a five-grade primary
system. If the fifth grade enrollment ratio at time t
canbe compared with the first grade enrollment ratio
at Ltime t-4, then much of the effect of growth cai. be
removed, Betteryet, if we take the weighted average
of the first grade enrollment ratio at time t-4, second
grade enrollment ratio at time t-3, and so on, and
compare this to the fifth grade enrollment ratio at
time t, we will have a pretty good idea of the effect of
inefficiency change by itself.

Here are some examples of the calculations. Let’s
use boys' enrollment as an example this time, First,
note the population figures:



Population of Boys (in 1000s):

Age 1983 1984 1985 1986 1987
5 72 74 76 77 89
6 70 72 73 75 77
7 68 69 71 73 75
8 76 67 69 71 73
9 64 65 67 69 71

Enrollment of Boys (in 1000s):

Grade 1983 1984 1985 1986 1987
1 87 97 121 146 159
2 34 40 51 48 67
3 25 28 35 35 38
4 19 21 27 27 30
5 16 16 18 19 22

The growth-adjusted gross enrollment ratio for
1687 would therefore be (22+27+35+40+87)/
(71+71+71-+72+72), which yields 59.1%. Now, the
fifth grade anrollment ratio for 1987 would be simply
22/71, which yields 31%. The ratio of 31 to 59.1 is
52.5%, and this is the indicator we are intcrested in
calculating. If this number goes up, we can conclude
efficiency is increasing. Note that the non-adjusted,
or standard gross enrollment ratio for 1987 would be
(22+30+38+67+159)/(71+73+75+77+89), which is
82.1.

The interpretation of these numbers is pretty
straightforward. Note again that the last-grade
enrollment ratio is about 31, whereas the gross en-
rollment ratio is 82. It would therefore seem that
about 50% of children are being lost between first and
fifth grades. But the relevant gross enrollment ratio
is the growth adjusted gross enrollment ratio, which
isonly 59. Under this scenario, only about 30% of the
children appear to be lost. This is a more realistic
picture. Note that the factor that contributes to this
difference is the tremendous expansion in first grade
enrollment, due to a fast growing population and a
school system that is expanding into rural zones. It
isevident tha! whenfirst grade enrollment is expand-
ing so quickly it is inappropriate to comnpare the fifth
grade enrollment ratio in any given year to the
overall enrollment ratio for that same year. Instead,
our proposed method compares fifth grade enroll-
ment to the growth-adjusted total enrollment ratio,
giving a more accurate picture.
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Appendix. Arithmetical formulas.

The proposed indicatwn 1o

GER;, / GER*,

where

GER; is the fifth-grade enrollment ratio at time t, and

GER*, is the growth-adjusted gross enrollment ratio
at time t.

The equation for GER, is
GER,=E,/P,

where

E; = fifth grade enrollment, and
P, = population of nine year olds.
The equation for GER*| is

GER*z = (Eg, + E-i,l-l + ES,I-Z + Ez,z.a + El,t-4)/

(Pg, + Py +Py ,+Pg +P

7.2 6,1-3 6,!.-4)

Endnotes

1. A simpler alternative to the proposed method is the ratio of
current enrollment in the last grade to enrollment in the first
grade six years before. The problem with this method is the
inherent bias due to population growth, which would lead to
overestimates of system inefliciency.

2. See the arithmetical statement in the appendix.
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