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SUMMARY
 

A Proposal for the Design of an Educational Management
 

Information System for the Yemen Ministry of Education
 

July, 1986 

A propusal developed for 

The Yemen Ministry of Education
 

in collab3oration with USAID/Yemen and
 

The Improving the Efficien-y of Education
 
Systems (lEES) Project
 

This paper proposes the design of an education management
 

information system (EMIS) for the MOE and suggests how it can be
 

used to improve educational planning and efficiency. It is
 

intended to serve as a working paper for senior Ministry
 

officials who are planning the EMIS. staff members who will be
 

assigned to the EMIS, and donor groups assisting the MOE in this
 
area. 

Overview of a computer based educational management information 
system
 

An educational management information system (EMIS) is an 
overall system for providing relevant and timely information to 

ministry officials. 4n EMIS consists of five components: 

(1) a specification of data needs and selection of
 
appropriate indicators: 
(2) a procedure for collecting, coding, and storing the
 

data;
 
(Z) a computer system (the computers and the computer
 

programs, called "software") capable of analyzing the data;
 

(4) personnel trained to operate the computer and the
 

computer software; and
 
(Z) personnel who can interpret the information after it has
 

been analyzed and relate the results back to the questions
 

and policy issues under discussion. 
If any one of these components is missing, the usefulness of the 

EMIS will be severely limited and the effort to develop it will 
be wasted.
 

Recent Progress of the MOE in Collecting and Using Educational
 

Information
 

Over the last two years the MOE has made important progress
 

in developing an educational data base:
 

1. The EHR Sector Assessment consolidated and interpreted
 

information from across the Ministry of Education.
 



. Efforts continue within the Ministry to consolidate 
resoonsibility for data collection and analysis in the 
Department of Planning and Statistics. 

The MOE. with the assistance of USAID, will install thrE
 
IBM compatible microcomputers.
 

4. During July, 1986. six staff members from the MOE and tt
 
ERDC currently attended a work:shop on data :oding and
 
computer entry.
 

5. The ERDC currently is conducting a national school 
location and facilities (SLF) study which will provide 
additional data about school enrollments, staffing,
 
facilities, and educational costs.
 

6. The ERDC has ordered an IBM compatible mini-computer
 
which will be used in the analysis of the SLF data.
 

7. Substantial analysis of recent enrollment, staffing, anc
 
facilities data had been undertaken as part of the
 
development of the Third Five Year Plan.
 

At present, the ability of the MOE to obtain and use
 
current, accurate and reliable information in educational
 
planning is limited by three things:
 

1. Personnel in the schools who are responsible for
 
providing information often make reporting errors. At
 
present, no system is employed to monitor the quality of tt
 
data reported by the schools.
 

2. Data analysis is done by hand. With over 6000 schools, 
the size of the data set sharply limits the types of 
analysis that can be meaningfully performed. Even when dat 
is available, it often is not used because it cannot be
 
analyzed quickly or in a manner that responds to the policy
 
questions under discussion.
 

3. It is not yet clear whiat types of information (beyond 
basic enrollmenc and staf+ing data) will be most important 
to collect or how the infcrmation should be analyzed and 
presented to be of the greatest use to Ministry officials.
 

The MOE has identified four types of information are of
 
particular importance to the MOE as a basis for planning.
 

1. The most pressing information need in the MOE is for
 
current, reliable, and accurate information describing the
 
status of the educational system.
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2. Financial information on the cost of education at each 
level is necessary in order to more accurately track current
 
costs and how they would be affected by proposed policy
 
changes.
 

3. Current pcpulation information is necessary as the basis
 
for more accurately predicting future demand for education,
 
for planning the appropriate location of educational
 
facilities, and for planning the allocation of future
 
educational services. 

4. A wider range of indicators of educational quality need
 

to be identified or developed.
 

Physical Setup and Operation of a Computer Center
 

The location of the computer equipment should reflect six
 

considerations: 

(a) Adequate space must be provided for the computers.
 
printers, computer paper and supplies, and for the computer
 

operators.
 

(b) The computers should be located near each other.
 
Computer operators need to be able to assist each other in
 
solving programing problems.
 

(c)Computers are sensitive to dust and heat. It is
 
essential that the computers be kept in an air conditioned
 
area and protected from dust and dirt.
 

(d) Computers also are sensitive to rough treatment and 
misuse. It is important to house the computers in an area 
that is secure and protected from persons not trained in 
their use. 

(a) Enough space should be provided so that the output
 
(paper on which the results of the analysis are written) can
 
be organized and stored properly to ensure that it can be
 
located quickly when it is needed by an MOE official.
 

(+) Operating a computer often requires concentration. The
 
space should allow for privacy by limiting the access of
 
people to the computer work area.
 

Location of personnel
 

(a) The people trained to operate the EMIS should be located 
near one another to assist each other with ouestions or
 
problems that arise in operation of equipment or formulation
 

of an analysis.
 



(B) The MOE should consider locating the EMIS in the ERDC. 
The MOE central offices are already overcrowded and adequate 
space for a commuter center may be difficult to locate in 
that office area. Adequate space is available and could be 
air conditioned and secured at less expense than space in 
the MOE. Further, the MOE and the ERDC computers staffs 
would be in close proximity and could assist each other in 
solving technical problems. The proximity could help ensure 
that computer personnel in the MOE and ERDC are aware of how
 
each group is coding data, defining variables, and
 
formulating data analysis. Also, the proximity of MOE and 
ERDC personnel will help encourage collaboration between
 
groups.
 

The Training o-f Personnel
 

Successful operation of an EMIS require at least four 
skills: (a) conceptualizing the data needs and developing the 
mechanisms to collect the desired data, (b) data coding and entry 
skills, (c) the operation of computer equipment and commercial 
software, and (d) the interpretation of data. 

Training in the operation of microcomputers and selected 
computer programs can be conducted effectively through a series 
of short training courses. Whenever possible, these should be 
conducted in Yemen using the equipment in the MOE. This strategy
 
makes it possible for more Ministry staff to participate in the
 
training an reduces problems trainees sometimes have in 
transferring their training from one type of microcomputer to 
another. 

In addition to training in operating a computer, selected
 
MOE staff should be sent for long-term training in planning,
 
statistics, and policy analysis. Following training, these staff
 
members should move into positions within the MOE where they can
 
help identify and formulate the data needs related to larger
 
policy issues, select and develop the appropriate type of data
 
analysis, and interpret the results in a manner that ties the
 
data back to the policy issues under discussion.
 

While a continued program of staff training will be
 
important to the continued development of trained EMIS staff, 
retention nf those personnel with training and experience will 
also be important. Personnel with computer skills will have many 
job opportunities available to them and keeping them in the MOE 
will require an effective incentive system. 

Slection of computer programs 

The EMIS should rely on commercially available programs. At 
this point in development of the MOE data system, all data 
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analysis neecs o4 the MOE can be met through the use of 
commercial programs. Further. staff can learn to run commercial 
programs much more easily than machine language programs. It is 
not necessary for an EMIS staff member to know machine language 
programming to be able to compute the statistics the MOE needs
 

for planning.
 

Particularly during the first few years of implementation. 
the EMIS should employ only a small number of commercial programs 
and all computer sta4f members should become proficient in those 
programs. The use of too many different programs leads to three 

problems:
 

(1) Staff members are not able to help each other solve
 

problems if they are not familiar with each other's
 
programs.
 

(2) Data sets may be developed and formatted for different
 
programs making it difficult to combine data sets or run
 
summary analyses.
 

(Z) If EMIS staff leave their Ministry job, the data
 
analysis on which they were working cannot easily be picked
 
up by other staff members.
 

Staff should be encouraaeo to experiment with other computer 
programs but official work should be limited to those selected 

for Ministry use. 

Two commercial programs appear to have particular advantages
 
for the MOE.
 

ENABLE: this program consists of five subprograms:
 

- spreadsheet analysis - used to analye ciumns and rows of 

numbers.
 
- data management - used to organize and move data files.
 
- graphics - used to develop charts and graphs.
 
- word processing - used to write reports and text in
 

English.
 
- spelling checker - checks spelling of English text and
 

identifies misspelled words.
 
The particular advantages of ENABLE are discussed in the longer
 
paper.
 

SPSS-P( : This program is specially designed for statistical
 
analysis of data using a micro-computer. It offers a wide range
 
of statistical techniques appropriate for analyzing large and
 
somewhat complex data sets. SPSS-PC+ is easy to use and offers a
 
wide range of statistical techniques. Its primary use with the
 
Yemen MOE data is for computing trends in the data from schools,
 
districts, and Governorate over several years.
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In addition to ENABLE and SPSS-PC .- the MOE should explore 
the availability of commercial word processing programs in 
Arab c. 

Sources of Data for the EMIS
 

Three data sets form the 
core data for the EMIS: the annual 
school enrollment survey conducted by the MOE. the School 
Location and Facilities Study conducted by the ERDC, and the 1986 
census, available from CPO. 

Collection of Data
 

Low data quality is the primary problem in current MOE data
 
collection efforts. The MOE should emphasize improving the
 
quality of the data it now collects rather than expanding its
 
data collection activities.
 

To improve data quality, the MOE should
 
(1) provide training to governorate and school level
 
officials on correct procedures for completing
 
questi onnaires;
 
(2) institute data verification procedures in which
 
questionnaires are checked for obvious errors before being
 
sent to Sanaa;
 
(:) employ verification procedures in data entry, in which
 
data entry from a random number of surveys is double
 
checked; and
 
(4) use a systematic data cleaning procedure to identify and 
adjust for missing data or out of range numbers. 

In addition, the MOE may wish to explore the use of edge
 
coding the Annual Enrollment Survey so that data can be
 
keypunched directly from the questionnaire. Edge coding improves
 
data quality by reducing the number of times data is transferred 
during the data entry stage. These procedures are discussed in 
the full paper. 

The MOE, ERCD and CPO should employ a common village
 
location coding scheme. This coding scheme provides a way to
 
combine data about the same geographical location across
 
different data sets.
 

Analysis, Interpretation, and Reporting of Data 

The type of analysis is determined by how the data will be
 
used. The proposed EMIS will have three primary uses in the MOE.
 

1. To describe the education system.
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The descr:ptive analysis draws on data frmm the annual
 
enrollment survey conducted by the MOE.
 

2. To identify and monitor trends in enrollment. staffing.
 
facilities use. and costs.
 

As comparable information about the educational system
 
is collected each year. it will be possible to identify
 
the -4,rection and magnitude of changes in the
 
educational system.
 

Z. To develop projects of educational costs and financing
 
and the supply and demand of educational services.
 

Data on recent trends can be combined to develop
 
projections of future events within the education
 
sector.
 

At early stages of development of the EMIS. priority should
 
be given:
 

(1) to analysis of data already collected by the Ministry,
 
ERDC, and CPO rather than collection of additional types of
 
data;
 

(2) to further descriptive analysis of the data base 
provided by the Annual Enrollment Survey;
 

Only as the data quality improves, as computer
 
operators become experienced in using the computer. and
 
as staff trained in statistics and planning are
 
available should the EMIS move to more complex
 
analyses.
 

(7) to identifying trends over time by combining comparable
 
district, governorate, and national level data over time.
 

Interpretation of Data
 

Interpretation of data should emphasi-e common sense and 
logical reasoning. Its role is to relate the result - of data 
analysis back to the policy discussions in the ministry 

Reporting Results
 

Data should continue to be reported in forms in which the 
MOE staff is already familiar. Presentation of results in tables 
is widely understood and, for that reason, most useful. All 
tables and charts should have the source of data. type of 
analysis, data definitions, and assumptions of the analysis well 
documented.
 

Documentation 



The EMIS should maintain a library of all cocebooks and
 

final computer analysis for each data set.
 

Distribution of Information from the EMIS
 

The MOE should develop policy regarding the distribution of 
results of routine analysis. It is recommended that most routine 
analysis (e.g.. school enrollments. staffing, and faciliLies use) 
be niven wide distribution within the MOE so that MOE officials 
are all working irom the same educational statistics. 

Organizational Issues
 

The development of the EMIS can give the MOE more reliable. 
accurate, and timely data to use in education policy development.
 
However. data can also limit choices. They can constrain
 
decisions based on political or social considerations by forcing
 
people to de4end their decisions on more objective oroUnds. 
Consequently, some officials may not support the EMIS if they 
believe the resulting data are altering their role in the 
Ministry or limiting the decisions they wish to make. MOE 
officials will need to be sensitive to these types of issues, 
particularly during the early stages of EMIS development. 



A Proposal for the Design o+ an Educational Management 

Information System for the Yemen Ministry of Educatinn
 

July, 1986
 

A proposal developed for
 

The Yemen Ministry of Education
 
in collaboration with USAID/Yemen and
 

The Improving the Efficiency of Education
 
Systems (IEES) Project 

The education system in Yemen is in a period of rapid 

expansion. Since 1980. school enrollments have increased over 

2- percent and are expected to increase by another 152 percent 

by the end of the decade. Such rapid expansion poses a challenge 

to the MOE in monitoring current activities and planning for 

future growth. Indeed, one constraint on development of the 
education system is the limited ability of the MOE to obtain and 
use current information for educational planning. 

The MOE recognizes the need for more timely, accurate, and 

usable information to support planning and administrative 
decision making. This paper proposes the design of an education 
management information system for the MOE and suggests how it can 

be used to improve educational planning and efficiency. It is 

intended to serve as a working paper for senior Ministry 

officials who are planning the EMIS, staff members who will be 
assigned to the EMIS. -and donor groups assisting the MOE in this 

area. The paper was prepared by consultants from the Improving 

the Efficiency of Education Systems (IEES) Project working with­
senior staff of the MOE as part of an ongoing collaboration
 
between USAID/Yemen and the Yemen MOE.
 

Overview of a computer based educational management information
 

system
 

An EMIS is an overall system for providing relevant and
 

timely information to ministry officials. An EMIS consists of
 

five components: (1) a specification of data needs and selection
 
of appropriate indicators; (2) a procedure for collectin,
 
coding, and storing the data; (7) a computer system (the
 

computers and the computer programs) capable of anal-.=ing tne
 
data; (4) personnel trained to operate the computer and the
 

computer programs; and (5) personnel who can interpret the
 
information after it has been analyzed and relate the results
 

back to the questions and policy issues under discussion. If any
 

one of these components is missing, the usefulness of the EMIS 
will be severely limited and the effort to develop it will be 
wasted. 
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The paper is divided into seven parts:
 

Part I 	 reviews the recent progress of the MOE in cllecting and 
using educational in-formation. 

Part 2 	discusses key educational policy issues -facing the 
Ministry as a means of identifying the types of 
educational data that are most important for the Ministry 
to collect. 

Part Z 	describes the education data currently available, assesses
 
the strengths and weaknesses of those data sets
 
and suggests what additional types of data may be
 
important to collect.
 

Part 4 outlines procedures for collection and entry of 
data in the proposed EMIS. 

Part 5 discusses the physical setup and operation of the computer 
system and the training needs of the EM:S staff.
 

Part 6 suggests strategy for undertaking analysis.
 
interpretation, and reporting of data.
 

Part 7 proposes a checklist for monitoring data collection and
 
entry activities.
 

Part 1: 	 Recent Progress af the MOE in Collecting
 
and Using Educational Information
 

Over the last two years the MOE has made important progress
 
in developing an educational data base:
 

1. The 	EHR Sector Assessment consolidated and interpreted
 
information from across the Ministry of Education. It 
provides a source of historical and baseline data for use in 
educational decision making. 

2. Efforts continue within the Ministry to consolidate
 
responsibility for data collection and analysis in the
 
Department of Planning and Statistics. Previously. each
 
General Directorate was responsible for collection of data
 
relevant to its own activities. Consolidation of data
 
increases the likelihood that data from different sucsectors
 
of the 	MOE can be analyzed together. 

Z. The MOE, with the assistance of USAID, will install three 
IBM compatible microcomputers. Up to this point, the MOE 
has not had a computer capacity in its ma:,agement 
information system.
 

4. During July, 1986, six staff members from the MOE and the 
ERDC currently attended a workshop on data coding and 
computer entry offered in Albany, New York through the IEES 
Project. These participants have introductory skills in the 
operation of microcomputer hardware and selected software.
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The ERDC currently is conducting a national school
f. 

location and facilities (SLF) study which will provide 
additional data about school enrollments, staffing,
 
facilities, and educational costs. The data yere collected
 
by site visit teams to helo ensure the validity of the 
information collected.
 

6. The ERDC has ordered an IBM compatible mini-comoster
 
which will be used in the analysis of the SLF data.
 

7. Substantial analysis of recent enrollment, staffing, and
 
facilities data had been undertaken as part of the
 
development 0f the Third Five Year Plan. In addition to
 
providing important analysis for long term pianning. work
 
with this data has helped ministry officials identify the
 
types o data they find most useful in planning and the
 
reporting formats they find most helpful.
 

While notable progress has been achieved, the MOE recognizes
 
the need to extend and improve its procedures for data
 
collection, analysis and use. At present. the ability of the MOE
 
to obtain and use current, accurate and reliable irformation in
 
educational olanning is limited by three things:
 

1. Personnel in the schools who are responsible for providing
 
information often make reporting errors. At present, no system
 
is employed to monitor the quality of the data reoorted by the
 
schools;
 

2. Data analysis is done by hand. With over 5O'O schools, the 
sine of the data set sharply limits the types of analyses that 
meaningfully can be performed. Even when data is available, it 
often is not used because it cannot be analyzed quickly or in a 
manner that responds to the policy questions under discussion. 

7. It is not yet clear what types of information (beyond ba-ic
 
enrollment and staffing data) will be most important to collect
 
or how the information should be analyzed and presented to be of
 
the greatest use to Ministry officials. In part, this lack of
 
clarity is because consensus has not yet developed about what
 
educational indicators are most useful in planning or how those
 
indicators will be defined. In part, it is because MCE officials
 
need further experionce with different types of data analysis
 
and reporting formats in order to assess which forms of data
 
interpretation and reporting are most useful.
 

Ky policy issues facinq the MOE
 

The key policy issues facing the Yemen MOE are related to
 
(1) accommodating the rapid expansion of the education system,
 
(2) providing that access within the budget and fiscal limits
 
posed by constraints on the national budget, and (:.) maintaining
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and enhancing the quality a-F the education provided. Each -f
 

these is disrussed below. 

1. Ra',id expansion c-f the educaticon system:
 

rho education systam in Yemen is in a period of rapid
 
expansion. Between 1979/80 and 1985/86, primary school
 
enrollments grew from Z35,249 to 901.S98 students, an increase af
 
269 percent. Tha number af primary school teachers jumped from
 
6,767 to 15,098, an increase of 235 percent. Current enrollment
 
projections suggest that rapid growth will continue. By 1990/91.
 
primary enrollments are expected to reach 1.776,209 students, a
 
i2 percent increase over current 1985/86 enrollrments.
 

This rapid expansicn places great pressure on the MC(iE to
 
provide teachers. facilities, and materials at a rate that
 
accommodates the enrollment growth. Since teacher recruitment,
 
school construction, and educational materials procurement take
 
time, MOE planning ef-orts must necessarily anticipate and
 
prepare for these types of expansion. Accurate planning must
 
start with data on current levels of enrollment. sta+ffing, and
 
facilities uSe and reliable population estimates from which to
 
estimate Future demand on the educational system.
 

2. Financial constraints on educational expansion:
 

Durinc the present decade, the most rapid grc.tn in current 
government expenditures has been in education. The S=o 
Assessment estimated that if educational expenditures increase to 
mest the level -f projected demand for education, these 
expenditures will claim a steadily increasing portion af total 
government expenditures. If the previous rate -f growth 
continues, by 199* as much as 45 percent of total recurrent 
government expenditures would be allocated to education. It is 
unreasonable to assume that over 40 percent of covernment 
expenditures will be allocated to education alone when demand for 
other social and economic services will ne htgh. Indeed. YARG has
 
already taken steps to reduce the education proportion aF
 
recurrent expenditures. National educational expenditures since
 
1973 have been lower tnan projected in the Sector Assessment.
 
However, the projection does dramatize the challenge government
 
faces in meeting the impending expansion in demand fcr
 
educational services.
 

Government a'ready has implemented plans to limit the arowth
 
-f recurrent expenditures in this sector. The major increase in 
recurrent costs has been for teacher salaries. This cost 
increase has been exacerbated by heavy reliance on exoatriace 
teachers, who are paid more than Yemini teachers and most of whom 
are paid by the Yemen government which must draw on hard currency 
reserves. For elxariple, during 1985/86, 82 percent (17,798 
teachers) were expatriates, and while Yeameni teachers receive 
appro:cimately YR 76,000 annual salary, non-Yemini teachers 
receive closer to YR 6o,000. Consequently, the increased use of 
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Yemini teachers would reduce both the recurrent cost of education
 
and the drain on foreign currency reserves.
 

YARG is exploring ways to reduce the demand on non-Yemini 
teachers while still responding to the rapid increlase in demand 
for education. Within the last month, a decree was issued which 

requirus up to S) percent of each year's secondary school 
graduates to teach for one year after graduation. Analysis of 
current education statistics suggest that while this policy will 
slow the increasing dependence on expatriate teachers, it will
 
not reduce the absolute number of non-Yemeni teachers needed to
 
meet teacher demand because overall student enrollment is
 

increasing so rapidly.
 

3. Maintaining and enhancing educational qualit/.
 

While the priority in Yemen education is quantitative
 
expansion of the education system, the MOE is concerned that
 
educational quality be maintained and eveqtually increase as
 
enrollment pressures abate. This will require further attention
 
to refinement and implementation of the national curriculum,
 
increased in-service teacher training, and improved testing
 
procedures.
 

Part 2: Key Data Needs in the Ministry of Education 

Four types of information are of particular importance to the MOE 
as a basis for planning. 

i. The most pressing information need in the MOE is for current.
 
reliable, and accurate information describing the status of the
 
educational system. This includes data on current enrollments
 
and student flow through the system, staffing levels, and
 
facilities use. As this data is collected systematically,
 
summarized, and repo-rted on an annual basis, the yearly reports
 
serve as thm basis for monitoring changes and trends in the
 
system and prov. Je much of the data necessary to develop
 
educational and financial projections of future demand.
 

The MOE currently collects this information on an annual 
basis. However, its use4ulness has been limitad by delays in 
collecting and summarizing the data and the extent to which there 
are errors in reporting, coding, and ccmputing the statistics. 

2. Financial information on the cost of education at each level
 
is necessary in order to more accurately track current costs and
 
how they would be affected by proposed policy changes.
 
Similarly, information on the source and amount of funding for
 
students, teachers, and schools needs to be available for use in
 
examining alternative sources of funding.
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3. Current population information is necessary as the basis for 
more accurately predicting future demand for education. for 
planning the appropriate location oi educational facilities. and 
for planning the allocation of future educational services. A 
national census currently is being conducted. HoWever, the 
ability of the MOE to access and use the census information 
within its own information system pose technical issues that will 
require careful planning at an early stage of developing the 
EMIS. 

4. A wider range of indicators of educational quality need to be 
identified or developed. At present the MOE records examination 
pass rates for each school. However, student examination scores 
sometimes reflect social and cLLltural considerations as well as 
student performance. Further, the extent to which the
 
examination accurately tests the curriculum or the extent to
 
which the national curriculum is implemented across schools is
 
unclear.
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Part 3: 	 Data Availability and Data Needs of the Ministry of 
Educati on 

This section describes (1) educational data currently
 
available in the MOE, (2) data that is being collected and will
 
soon be available, and (3) data that currently is nut available
 
but which should be collected in the future.
 

Education Data Now Available To The MOE
 

This section describes data sets currently available to 
the Ministry of Education. For each data set, the procedures 
for collecting the data are described and strengthsand 
weaknessec oi the data set are discussed. Following that some 
policy rei-/ant questions that could be addressed using that 
particular data set are formulated. 

Ministry 	of Education Annual Enrollment Survey
 

The Annual Enrollment Survey consists of four separate
 
survey instruments primary, preparatory, secondary, and teacher
 
training. Across education levels the questionnaires are
 
designed to collect similar data but varies somewhat to address
 
issues of the different levels. The survey is completed by the
 
headmaster or senior teacher, data were recelived from over
 
7000 schools.
 

The surveys collect four types of information about a 
school:
 

1. student enrollment
 
2. level 	and type o+ staffing
 
3. physical condition of school facilities and buildings 
4. course offerings
 

A more complete listing of the variables in each of these
 
categories is presented in Figure I.
 

Collection Procedures: 
In November of each school year survey forms are sent to
 

the Governorate Educational Office. They are distributed to the
 
headmaster or senior teacher in each school by Governorate 
Educational staff. When the forms are completed they are 
returned to the Governorate Educational Office, stamped and 
sent to Sana'a0 In Sana'a the information for each school is
 
transferred to a coding sheet which is organized by district
 
and Governorate. For each item totals are computed for school,
 
district and Governorate. Results usually are available in
 
January. 

Strengths: 
The information from the Annual Enrollment 3urvey has 

three strengths: 
1. It provides comprehensive information on basic
 



enrollment, staffing, and facilities use.
 

2. 	The results of the survey are available early enough in 
the school year to be of use in national and 
Governorate level planning. 

3. 	 The survey provides comparable information across 
all schools each year. 

Weaknessess:
 
The primary weaknessess of the data from this survey are
 

that:
 
I. 	Data quallty is low. This is caused by (a) failure of
 

school level officials to correctly complete or
 
return the forms, (b) errors in transferring the data
 
to the data summary forms and (c) computational
 
errors in summarizing the data.
 

2. In 19S5/86 data from more that 7000 schools were
 
computed by hand. This made the calculation of
 
crosstabulations and other statistics time consuming
 
and difficult. 

3. The survey forms do not collect some types of data
 
that would be useful in current and emerging policy
 
studies. For example, data on the rate of student
 
repitition by grade level is not presently available.
 

Analysi s: 
Data from the Annual Enrollment Survey responds to several
 

of the four major policy issues which confront the Ministry of
 
Education. Specifically:
 

1. 	 The data serve as the basis for describing 
the current status of the education system. 

2. 	The data are can serve as the basis
 
of projections of teacher demand.
 
Within the immediate policy environment, these data
 
are the basis for calculating (a) the potential 
reduction in Non-Yemeni teachers 50% of secondary 
school graduates are required to teach for one year
 
upon graduation, (b> the potential savings realized
 
through this policy. When analyzed at -he district
 
and Governorate level, those data help identify
 
problems in student access and in the equitable
 
distribution of educational services.
 

The Annual Enrollment Survey forms the basic and most
 
important element in the Educational Management Information
 
System data base. It provides comparable information across
 
all schools and for the same schools across several years In 
this respect, it provides essential descriptive information on 
the status of the educational system. As these data are 
collected over time they are the basis for identifying and 
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monitoring trends in the educational system. 
However these descriptions and trends are no more 

trustworthy than the data on which they are based. At present
 
the 	problems af data quality are severe. In r.evelapirig the 
Educational Management Information System, priority.should be
 
given to improving the quality of the data collection
 
procedures before increasing the amount of data being
 
col lected. 

Educational Data Expected to be Available Soon
 

NATIONAL CENSUS
 

Educational projections over the last ten years have relied 
heavily on the Census of 1975. However the rapid growth of the 
country and initial inaccuracies of the 1975 data have limited 
its utility in current planning activities. Data for the census 
of 1986 now has been collected and is in the process of being 
coded and analyzed. 

Collection Procedures:
 
Primary responsibility for the census data collection has
 

rested with faculty and students from Sana'a University.
 
Students were formed into teams of enumerators and assigned
 
villages to study. The head of a team visited each village one
 
month before collection to meet village leaders, compare the
 
census roster of names with town records and determine the
 
number of shops, industries and establishments. The head
 
enumerator then decided how many team members were needed to
 
collect the data f-om each town. Teams af enumerators then 
were sent out to complete a form for each family. There was a 
data collction window of 17 days. The results were returned 
to Sana'a where they were coded and entered into a computer. 
Validati'nn techniques included periodical random checks of the 
accuracy of the data entered by each key puncher and the use of 
a software program to validate census inirmation The data was 
then prepared for analysis. The entire 1,A36 analysis is 
estimated to be completed by March of 1987. However 
information on Marib, Algoof, and Almahwet Governorates is 
schoduled to be avaiable by October, 1986. 

Strengths: 
1. 	 The data collection, coding and entery procedures 

were standardarized. 

2. 	 Data were collected by trained personnel. 

3. 	 There was a two stage process to validate data
 
entry.
 

Weaknesess:
 
Weaknesses appear to have been minimized by the careful
 

procedures used in data collection, coding, and entry. A more
 
careful assessment of the limitations of the 1986 census await 
analysis of these data. 
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Anal 	ysi s: 
The census does not include many items specifically about
 

education. Pi.wever it provides population data which can be
 
used to plan for the location of educational facilities and the
 
distribution of services. Of particular importance on
 
educational planning will be statistics on population reported
 
by age cohort, and data on educational level of population by
 
Governor ate. 

SCHOOL LOCATION AND FACILITY STUDY
 

The School Location and Facility Study conducted, by staff
 
of the Educational Research and Development Center (ERDC), is
 
collecting information concerning building conditions,
 
staffing, students and class schedules of all schools in Yemen.
 
The major topical catagories in this data set include:
 

1. 	 general information on school location
 
2. 	 geographical in-ormation
 
3. 	 construction and state of building repair 
4. 	 student distribution 
5. 	 student enrollment and flow
 
6. 	 faculty and staff size, nationality, source of
 

funding and contract period.
 
7. 	 daily class schedule 
S. 	 available equipment 
9. students subsidised on board, cash or commodities
 

Specific variables within these general categories are
 
presented in Figure 2. 

Collection Procedures: 

Trained site visit teams were sent to each school. Each
 
team consisted of three people, one from the MOE, one from
 
ERDC, one from the Governorate Educational Office, and one
 
local driver. The driver was employed in each geographical
 
region to help locate the schools. In some cases teams
 
consisted of only two members. Team members completed the
 
Student Location and Facility Questionnaire after interviewing
 
the school personel.
 

Presently a code book is being developed by the ERDC.
 
Data coding and transfer is expected to begin in January of 1987.
 
In preparation for data entry, three staff members of the ERDC
 
are being trained in microcomputer use. Further, ERDC has
 
ordered an IBM mini-computer f-or use in analysis of the data.
 

Strengths:
 
1. Data were recorded by trained personnel who
 

visited each site. Consequently, the data are
 
expected to be more accurate than comparable

information collected by the Ministry of
 
Education through the Annual Enrollment Survey.
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2. 	 Staff are receiving special training in codebook 
development and data entry prior to beginning 
large scale data entry. 

3. 	The questionnaire collected more information about
 

student costs and sources of funding, teacher salaries, 
and teacher contract periods than is available through 
the Ministry of Education data. 

Weaknesses:
 
1. 	 ERDC has not -'or-ulated clear research questions to 

guide the analysis of the School Location and 
Facility Study. Consequently it is unclear
 
whether the data will be analyzed and reported in a 
way that addresses current policy issues in the
 
Ministry.
 

2. 	 The delays experienced by the ERDC in getting the data
 
collected, coded, entered into the computer 
and analyzed may limit its usefulness on 
current policy discussions. Th . data will be out of 
date before they are reported. 

3. 	 No specific plans yet have been implemented to ensure
 
that the ERDC data uses the same village location
 
coding system developed and used by the census.
 
Without common locations codes, the usefulness of the
 
SLF data for school mapping is severly limited.
 

Analysis:
 
While the data collection procedures employed by the ERDC
 

suggest the SLF data will be more reliable and of better quality
 
then the MOE data, the delays in analyzing and reporting it and
 
the failure to formulate clear research questions tied to
 
current and emerging policy may limit its usefulness.
 

Additional Data Needs
 

In general, priority should be given to more complete 
analysis and interpretation of data already available to the MOE 
rather than to the collection of new data. However, to respond 
effectively to several of the current policy issues in 
education, the MOE may wish to extend its data collection to 
include three additional types of information. 

1. Student .-epetition rate: At present, no specific
 
information is available on how many students repeat a grade
 
each year. Without this information is is difficult to compute
 
accurate student progression rates and cycle costs at different
 
educational levels. Data on student repetition could be
 
collected through the MOE Annual Enrollment Survey.
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2. Unit cost: The MOE needs more accurate information on 
the unit costs of education by level and how those differ (a) 
across governorates and (b) between urban and rural areas. Only 
as this inforation is available can the Ministry de,4elop more 
accurate estimates of the inancial impact o-f proposed policy 
changes.
 

3. Educational Quality: A longer term agenda for the 
EMIS is to develop and use more sensitive indicators of
 
educational quality than currently are available. At preset,
 
examination pass rates are the primary indicator of student
 
athievement, even though there is evidence that those scores 
lack reliability. Indicatorb such as teachers' level of 
education and experience, amount o4 contact time between 
teachers and students, the availability c- textbooks and 
educational materials for each student, and the extent the 
national curriculum is implemented may offer a wider range of 
indicators for monitoring educational quality 

With the experience gained in the early stages of EMIS
 
development, additional data needs will be identified and
 
procedures to collect those data can be leveloped.
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---- ---------------------------------------------------------------

FIGURE 1: Information Collected in MOE Annual Enrollment Survey
 

Information collected about students: 
a. type of school 
b. number of classrooms
 
c. types of study shifts
 
d. distribution of males and females across classes
 
e. new, repeated, and promoted students 
f. number of classrooms
 
g. number of chairs
 
h. students who eat at school
 
i. students who are given money groceries or both 

Information collected about staff:
 
a. number of teachers, administrators, technical staff and 

Iabor. 
b. Yemeni and non-Yemeni personal 
c. number of teachers 
d. number of teachers according to their nationality 
e. number of teachers according the their qualifications 
f. distribution of Yemini teachers- permanant and on contract 
g. number of administrators at the school including 

-headmaster 
-secretari es 
-librarians 

-custodians 
h. 	 in Teacher Training Institutes
 

-distribution of teachers accros subjects taught
 

Information about the school building:
 
a. is there a building 
b. materials of construction
 
c. if no building where does instruction take place
 
d. ownership of building
 
e. condition of the building
 
f. building usage 

-number of 	rooms for labs,bathrooms and administration
 
g. electricity availability
 
h. 	 other kinds of school activities
 

-for example school police instruction
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FIGURE 2: Information Collected in ERDC School Location and
 
Facility Study
 

General information on location:
 
a. name of institute 
b. date of start 
c. place,villiage, province, district 

Geographical information:
 
a. location of school
 
b. surrounding location and boundaries
 
a. land surrounding the location
 
d. ownership 
e. possibilty of expansion 
f. climate 
g. neighboring populstion
 
h. general services 

-electrici ty 
-tel ephone
 
-water
 

Construction and state of building repair: 
a. type of building if any 
b. number of floor
 
c. ownrd 	or rented
 
d. farms_ 	 attached 
e. uses of open space 

Student distribution:
 
a. 	section
 

-school
 
-mal e
 
-female
 
-cl assro'om
 

b. 	 stage
 
-first thru third
 

Student flow and enrollment:
 
a. stage 
b. repeators
 
c. years 
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FIGURE 2: Information Collected in ERDC School Location and 
Facility Study - Continued 

-- ------------------------------------- ------------

Staff and labor forCe: 

a. previous employment 
b. number of classes
 
c. previous employment 
d. educational qualifications and date 
e. salary 
f. grade 
g. current job 
h. contract 
i. expatriate 
j. number of children
 
k. ma-ital status
 
1. gender 
m. nationality 
n. age 

Daily class schedule: 
a. stage,section and class
 
b. susbjects 
c. teacher 
d. number of classes
 
e. extra and specialization courses 

Available equiptment:
 
a. usage
 
b. condition
 
c. type of equiptment
 

Distrubution of students: 
a. section
 
b. stage 

-firt 
-second 
-third
 
-total
 

c. school
 
d. gender
 
e. classes
 

General Condition of School?
 
a. windows,+loors, walls building materials 
b. sewage, water electricity 
d. fixtures, beds 
e. boards, drawers, tables, chairs 
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------------------------------------------

FIGURE 2: Information Collected in ERDC School Location and
 
Facility Study - Continued
 

Students 	on Board/Renidence and Food:
 
a. residence
 

-social activity 
-finance
 
-manager
 
-number of students
 

b. 	school food
 
-supplies
 
-cash
 
-allowance
 

c. labor 	force in food and residence
 
-resi dence
 
-food service
 
-supervi si on 
-health
 
-housi ng
 
-food
 

Non-Yemens to Extend Stay:
 
a. name
 
b. nationality
 
c. current job
 
d. period of ccntract 
e. desired period to stay 
f. same or other school
 

Additional Expenditures:
 
a. foreign assistance 
b. families
 
c. Father's Council
 
d. student contributions
 
e. school revenue
 
f. contributions and gifts
 
g. yearly total
 
h. number of benif4ciaries
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Part 4: Collection and Entry of Data 

This section discusses strategy for improving data
 
quality, the use of common location codes across different
 
data sets and the need for careful docunientation and easy
 
retrieval of codebooks and computer output.
 

Strategy for improving data quality:
 

Low data quality is the primary problem in currunt MOE
 
data collection efforts. The MOE should emphasize improving
 
the quality of the data it now collects be-fore expanding its
 
data collection activities. The conseqLuences of basing
 
decision5 on low quality data is that subsequent analyses
 
will lead to incorrect conciusions.
 

A key issue in data quality is the development of clear
 
data definitions. Problems stem from two sources:
 

(a) People providing in-Formation do not understand or
 
do not agree on the definition of the data being
 
requested. For e:iample a headmaster asked to indicated
 
the number of students in third grade, may not know
 
whether that means (1) the number of third graders
 
present the day he was filling out the questionnaire,
 
(2) the number of students who started third grade on
 
the first day of school' or (7) the average num~er that
 
typically attend each day.
 

(b) Data analysts differ in the way they define and
 
compute technical concepts. Whereas one analyst may
 
compute retention rate to mean progression rate,
 
another may define it to also include repetition rate.
 

It is important that, as new terms and concep:s are
 
introduced, their use is well documented. Results of data
 
analysi,. forwarded to ministry officials for their use
 
should contain an explanation of how variables and concepts
 
were defined in order to help the user correctly interpret
 
the information.
 

The development of data definitions and their
 
consistent use across the Ministry should be a priority
 
activity. The EMIS Supervisor should be given
 
responsibility to monitor analyses within the EIMIS to ensure
 
that terms and concepts are used within the definitions that
 
have been developed.
 

The problem of data quality also relates to problems in
 
reporting of data at the school level and verifying the data
 
at all levels. To improve data quality, the MOE could:
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(1) provide training to governorate and school level
 
officials on correct procedures for completing
 
questionnaires. The training would help ensure that
 
school personnel were using the same definitions of
 
terms and counting enrollments and staffing in the same
 
way. The training would help empha:iie the importance
 
the Ministry attached to receiving accurate data;
 

(2) institute data verificatio~n procedures in which
 
questionnaires are checked for obvious errors before
 
being sent to Sana'a;
 

(Z) employ verification procedures in data entry, in
 
which data entry from a random number of surveys is
 
double checked by a supervisor;
 

(4) use a systematic data cleaning procedure to
 
identify missing data or out of range nVmbers. This
 
can be done with the frequencies program in SPSS-PC+;
 
and,
 

(5) develop a set of incentives to encourage accurate
 
reporting of data. One incentive is to return to each
 
school a computer printout of their enrollment and
 
staffing data for the last three years. This
 
accomplished two things: (a) school personnel receive
 
something tangible for their efforts, and (b) they can
 
identify and report errors that may have occurred in
 
data transfer to the computer.
 

In addition, the MOE may wish to explore the use of 
edge coding the Annual Enrollment Survey so that data can be 
keypunched directly from the questionnaire. Edge coding 
refers to instructions that are coded along the edge of the
 
questionnaire that instruct the data entry personnel where
 
each item should be punched when it is being entered in the
 
computer. Edge coding improves data quality by reducing the
 
numbor of times data is transferred during the data entry
 
stage. 

~'Je of a Common Location Coding System 

The MOE, ERCD and CPO should employ a common village 
location coding scheme. This coding scheme provides a way 
to combine data about the same geographical location across 
different data sets. Such a coding scheme is being 
developed by CPO as part of the 1986 census. CPO 
anticipates the full set of codes will be available to MOE 
by March. 1987. The importance of a common location coding 
system is discussed below. 

A 4ata set, understood within the EMIS, is a set of
 
information about the educational system. For e:xample the
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MOE Annual Enrollment Survey, the ERDC School Lzication and
 
Facilities Study and the 1986 Census art each a data set.
 

A data base consisti of several data sets. Within a data
 

base, the data sets sometimes can be combined, if suffiient 

information exists on which to combine them. For example.
 

the Annual Enrollment Survey contains information aocut
 

schools in each district and the 1986 census wili contain
 

data on the population by age cohort for each district. If
 

the data for each district can be matched w:th the data for
 

the same district in the census data, important new 
questions about school location can be answered that could 

not be answered by either data set alone. 

With over 7,000 schools, matching districts by using 

their name would become very complicated. A more common way 

to match data is to develop a coding scheme which assigns 

each district a code number. If both data sets use the same 

set of district code numbers, data for each district from 

the two studies can be matched by computeri
 

Many of the most important questions that MOE o4ficials 
wish to address require that information from several data 

sets be combined. For example: (I) Data reported b' the 

same school each year for several years needs to be linked 

so that trends can be studied and monitored. 2) Data from 

different studies may need to be linked so that additional 

questions can be investigated. For example, it may be 
.important to link the SLF data set with the MOE Annual
 

Enrollment Survey data or to combine the census data with
 

both of those data sets.
 

It is critical then, that the MOE work with other
 
Ministries and agencies to develop a common school code that
 
will be consistently used by the MOE and other Ministries in
 

studies that involve schools. The census bureau in CPO
 

already has a coding scheme that identifies each village in
 

Yemen. An additional 7 digit code could be attached to it
 

to identify specific schools within a village. Use of this
 

code in future MOE data collection activities would expand
 

greatly the oower and usefulness of the EMIS.
 

Organization of Data Entry
 

How data is organized for entry to the computer is
 

determined, in lsrge part, by the type of decisions to which
 
the data will contribute. Data can be entered by
 

Governorate (all data from one Governorate is entered before
 

going on to the next Governorate) or by education level (all
 

secondary education data is entered for all Governorates 

before before starting the entry of preparatory or primary 

level data). In general, it is useful to enter all the data 
by education level, so that analysis can begin on that level 
even as data entry for another level is still underway.
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This strategy helps improve the timeliness o getting 
information back to MOE o4ficials. These data sets (by 
education level) can be combined whenever an overall 
analysis of the education system is appropriate. 
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Part 5: Physical Setup and Operation of a Computer Center
 

An educational management information system does not 
require computers--the data could be analyzed by hana. However.
 
as the size of the education system grows and the amount of data
 
increases, computers provide speed and ilexibility in data
 
analysis.
 

In setting up a computer center as part of the EMIIS. the MOE 
will face a series of very practical decisions about the location 
and operation of the comput:r equipment. This section discusses 
five issues: (1) location of computer equipment. (2) location of 
personnel trained to operate the equipment, (Z) the training of 
personnel. (4) selection of appropriate computer programs to use 
in doing the analysis, and (5) the reporting structure of the 
EMIS within the MOE. 

.
The location of the computer equipment should reflect si
 
considerations: 

IAdequate space must be provided for the computers. 
printers, computer paper and supplies, and personal desk 
space for the computer operators. 

W The computers should be located near each other. 
Computer operators need to be able to assist each other in 
solving programing problems. 

" Computers are quite sensitive to dust and heat. 
Par icularly in Sanaa, which often is dusty, it is essential 
that the computers be kept in an air conditioned area and 
protected from dust and dirt. 

WComputers also are sensitive to rough treatment and
 
Misuse. Since repairs can be expensive, time consuming, and
 
may cause serious delays in the Ministry's access to
 
information, it is important to house the computers in an
 
area that is secure and orotected from persons who are not
 
trained in their use.
 

f It is important that enough space is provided so that
 
output (paper on which the results of the analysis are
 

written) can be organized and stored properly to ensure that
 
it can be located quickly when it is needed by an MOE
 
official.
 

% Operating a computer often requires concentration.
 
Frequent interruptions of the computer operator can lead to
 
errors. The space should allow for some privacy by limiting
 
the access of people to the computer work area.
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2. Location o4 personnel
 

The people trained to operate the EMIS should be located 
near one another. As individuals increase their %kills in
 
operating the computers and in working with particular commuter
 
programs. thay should be immediately available to:assist each
 
other with questions or problems that arise in operation oi
 
equipment or formulation of an analysis.
 

The MOE central offices are already overcrowded and adeauate 
space for a computer center may be difficult to locate in that 
office area. One possibility is to locate the computer center at 
the EFDC. Four reasons support this possibility: 

(i) Adequate space is available and could be air conditioneo
 
and secured at less expense than space in the MOE.
 

(2) The MOE and the ERDC computer staffs would be in close 
proximity and could assist each other in solving technical 
problems. 

(3) The proximity could help ensure that computer personnel 
in the MOE and ERDC are aware of how each group is coding 
data, defining variables, and formulating data analyses. 

(4) The proximity of MOE and ERDC personnel will help 
encourage collaboration between groups. I addit.ion, as the 
MOE data base grows, it may be desirable to run some 
analysis on the larger ERDC computer. 

Selection of computer croqrans 

Commuter programs are written in "machine language" (su.R as 
BASIC or FORTRAN) which instructs the comPuter to perform 
smecific operations. Computer programs to analyze data can be 
written in these machine languages. However, if the same t/pes 
of analysis (such as frequencies or cross-tabulations) are ueed 
frequently, it is not efficient to create a computer program in 
machine language each time. Consequently, many companies nave 
developed commercial programs in which the machine language for 
particular types of analysis have already been prepared. The 
user only needs to add the appropriate data and instruct the 
packaged program on which analysis is desired. 

The EMIS should rely on these commercially available 
programs. At this point in develcoment of the MOE data system, 
all data analysis needs of the MOE can be met througn the use o. 
commercial programs. Further. staff can learn to run commercial 
programs much more easily than machine language programs. It is 
not necessary for an EMIS staff member to know machine langLiage 
programming to be able to compute th% statistics the MOF needs 
for planning. 



The choice o4 which computer programs to use is an imoortant 

decision for the MOE. Many commercial programs 4or word 

processing, data analysis, and data management arp available 

commercially. They differ in their ease o& use, cost, and the 

amount of data they will handle. Several diferet commercial 

programs aru available to do the type of analyses the MOE needs 

to conduct. However, if different staff members use different 

programs, :hree problems result: 

(1) Staff members are not able to help each other solve 

problems if they are not ?--miliar with each otner's 

programs. 

(2). Data sets may be developed and formatted for different
 
programs making it difficult to combine data sets or run
 

summary analyses.
 

(Z) If EMIS staff leave their Ministry Job, the data 
analysis on which they were working cannot easil,' be pic:ed 
up by other staff members. 

Staff should be encouraged to experiment with other computer
 
programs, but official work should be limited to those =elected
 

for Ministry use. Changing computer programs often rs,Lires
 

considerable time and expense +or training o! personnel and re­

entry o! data in the new programs. Consequently, the computer
 
programs usel by the MOE should be changed only after careful
 
testing and consideration of the new program.
 

Particularly during the first few years of implementation, 

the EMIS should employ only a small number of commercial programs 
and all computer staff members should become proficient in those 

programs. Two commercial programs appear to have particular 
advantages for the MOE. 

ENABLE: this program consists of five subprograms:
 

- spreadsheet analysis - used to analyze columns and rows of 
numbers. This is similar to the computer 

program Dr. Strudwick used to summarlze the 
1985/86 school enrollment data. 

- data management - used to organize and move data files (for 
example, it could be used to identify those 

district which had student attrition rates 

higher than the national average). 

- graphics - used to de,,,elop charts and graphs to assist 
in reporting results. 

- word processing - used to write reports and t-xt in English. 

- spelling checker - checks spelling of English tent and 
identifies misspelled words. 

Enable has four particular advantages for use in Yemen.
 

31
 



1. The subprograms are 'integratd". That means, ;or
 
example, that a chart developed in the graphics mrogram can
 
be inserted into text being written with the word processing
 
program or that a graph can be developed fror data in the
 
spreadsheet program.
 

2. The program has five of the most frequently used analysis
 
and processing activities. It is more efficient to learn
 
than having to learn five s programs to accomplish
 
the same functions.
 

3. The spreadsheet analysis within ENABLE can be used for 
the analysis o-f school enrollment data within each school 
year. 

4. The word processing program of ENABLE can be used to
 
create data files for use with SPSS-PC+.
 

SPS-FC: This program is specially designed 4or statistical
 
analysis of data using a micro-computer. It offers a wide range 
cf statistical techniques appropriate for analyzing largo and 
somewhat complex dm'ta sets.
 

SPSS-PC is easy to use and offers a wide range cf.
 
statistical techniques. It is already being used by the
 
government and donor agencies (i.e., CPO and USAID). Its primary
 
use with the Yemen MOE data is -for computing trends in the data 
from schools, districts, and Governorates over several years. 
These types of analyses recuire that school, district, and 
Governorate data from several years be linked together and 
measures of change over time be computed. For example. S3S3-FC+ 
would be useful for computing examination pass rates for each 
Governorate over a five year period and comouting cycle cost for 
each year based on those pass rates.
 

SPSS-PC+ is particularly appropriate for data sets such as 
the School Location and Facilities study being conduIcted by the 
ERDC, where the interest is in investigating relationships among 
variables (or sets of variables) as opposed to developing 
frequency counts of the number of persons within categories. 

In addition to ENABLE and SFSS-FC+, the MOE should e:folore
 
the availability of commercial word processing orograms in
 
Arabic. Arabic word processing programs can be used on the IM
 
microcomputers and would assist the MOE in report preparation and
 
manuscript development.
 

4. The TrininQ af Personnel 

Successful operation of an EMIS requires that at least fCur 
skills be recresented across the staff: (a) conceotualizino the 
data needs and developing the mechanisms to collect the desired 
data, (b) data coding and entry skills, (c) the operation of 
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computer Qauipment and commercial software. and (d) the
 
interpretation of data. Ideally. all personnel operating the
 
EMIS have all these skills. However, it otan is necessar,' to 
introduce some degree of specialization in oroer ta more 
efficiently target training opportunities. It is possible. for 
example, that a person could operate the computer and selected 
comvuter programs without being an expert in interpreting th_ 
results. Nonetheless, some knowledge of each activity is helpful 
so that, for example, a computer operator would realize if an 
analysis was not computing correctly. 

At present, the senior ministry staff do most of their own
 
interpretation of the data provided by the Department of
 
Statistics and Planning. However, as the size ano comole:itv of
 
the data base increases and the types of analyses become more 
technical, senior MOE staff may need to delegate more of the 
interpretation activity to staff members. To do this 
successfully requires three things:
 

(1) staff trained to perform this type of function, 
(2) incentives to keep them at the MOE. and
 
(Q) senior staff willing to include these persons at
 
sufficiently high levels of policy discussions and debate
 
for the analysts to understand what types of analysis and 
data presentations are most useful to the decision orocEs-. 

It is e,:pected that the full staffing of the EMIS will be
 
developed over several years. Personnel with the following
 
skills will be needed:
 

-data collectors and verifyers
 

-data coders 

-data entry personnel 

-data analysis I -trained to handle routine data cleaning
 
and analyses.
 

-data analysts II -trained to merge data sets from different
 
years and to conduct analyses to
 

identify and monitor trends.
 
-data analysts Ill-trained to develop educational
 

projections and conduct policy
 

analysis.
 
-EMIS supervisor -responsible for the overall flow of
 

work and for setting priorities for
 
data analysis.
 

Training in the operation of microcomputers and selected
 
computer programs can be conducted effectively through a ser_.es
 
of short training courses. Whenever possible, these should be
 
conducted in Yemen using the computers in the MOE. This strateqy
 
makes it possible for more Ministry staff to participate in the
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training and reduces problems trainees sometimes have in
 
transferring their training from one type of microcomouter to
 
another.
 

Some training can also be provided through in-serviza­
training as EMIS staff work closely with senior mihistry 
officials. This will be especially important during the 
earlyl
 
stages of EMIS development. However, on-the-job training 
cannot
 
replace the need for formal training in the latest planning and
 
research methods. Consequently, selected MOE staff should be
 
sent for training in planning, statistics, and pollcv analysis.
 
These skills emphasize the use of data and analysis in decision 
making. Following training, these staff members should moe into
 
positions within the MOE where they help identiy and
can 

formulate the data needs related to 
larger policy issues, select
 
and develop the appropriate type of data analysis, and interpret
 
the results in a manner that 
ties the data back to the colicy
 
issues unde- discussion.
 

While a c-ntinued program of staff training will be
 
importanit to the continued develonment of trained EMIS staff,
 
retention of those oersonnel 
with training and experience will
 
also be important. Personnel with comouter skills will have many
 
jot opportunities avaiiable to them and keeping them in the MOE
 
will require an effective incentive system.
 

5. Reporting Structure of the EMIS within the MOE
 

The EMIS will be an activity located in the Department of
 
Planning and Statistics within the Directorate of Technical
 
Services. However, it is expected that the Director of the EMIS
 
will work closely with the Deputy Minister in the definition of
 
data needs, choice oV analysis, and selection of reoorting
 
formats. Requests from other Directorates for information from
 
the EMIS are expected to go through the Deputy Minister. It is
 
recommended that the General Directors meet as a group to
 
evaluate the usefulness, accuracy, and timeliness of the
 
information the, receive from the EMIS 
system and develoo
 
specific procedures for improving the usefulness of 
the sy-tem. 

At present, responsibility for the collection and analyses
 
of educational data is spread across several agencies 
(MOE, EPCD,
 
CPO). To address some of the more important policy issues facing
 
the MOE will require the use of data from sources other than the
 
MOE's own data 
collection efforts. The mechanisms to encourage
 
and support this type of 
sharing have not been fully develooed
 
yet. Consequently, policy decisions will need to be made in tne
 
MOE and other ministries that encourage sharing of data sets and
 
use of common locational coding schemes.
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Part 6: Analysis, Interpretation and Reporting o+ Data 

In order to conduct the appropriate analysis, EMIS staff 
have to understand what policy issues are being discussed and how 
the data are to be used. Howeverb even the best ah al/sis is of 
little use to MOE officials unless the information. is clearly and 
correctly interpreted and reported in an appropriate manner. 

At present the MOE conducts primarily (1) descriptive data 
analysis which emphasize frequency counts of the number of 
students. teachers and facilities and (2) selected cross­
tabulations (such as the number of Yemeni and non-Yemeni teachers 
by governorate). Once data are computerized. these same analyses 
coa be conducted with greater speed and ilegibility than at 
present. For example, as new data are received or old data are 
revised, totals can be recalculated quickly. However, the
 
computer also allows easy computation f information that would
 
be difficult and time consuming to calculate.by hand. for
 
example, changes in school enrollment by gender for each 
governorate over a three year period, or the relationship of
 
textbook availability to examination pass rates in each
 
governorat e.
 

One r',!. in the early stages of an EMIS is that the system 
is overwhilmed by requests for new and different tyoes of data 
analysis. Consequently, it will be important that a clear 
mechanism for setting priorities for data analysis is
 
established. The criteria for determining access and priority
 
might include:
 

I. how clearly the data analysis is related to policy i3sues 
under discussion; 
2. the time frame in which the information is required:
 
7. the ability of the official requesting the analysis to 
interpret and use the results; and,
 
4. the amount of staff and computer time that will be tied 
up in conducting tn.e analysis. 

At early stages o-f n EMIS, priority should be given to 
extending the descriptive data base about the MOE. Only as 
computer operators become experienced in using the comouter and 
as staff trained in statistics and planning are available should
 
the EMIS move to more complex analyses.
 

Types of Analysis 

The type of analysis is determined by how the data will be
 
used. The proposed EMIS will have three primary uses in the 
Ministry of Education: (1) to describe the education system, (2) 
to identify and monitor trends in enrollment, staffing and 
facilities and (7) to develop projections of the cost and
 
financing and the supply and demand of educational services.
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Describing the Educational System 

A descriptive analysis of annual education data should be 
conducted each year. The data for this analysis will be 
collected through the Annual Enrollment Survey whi4ch is received 
in the Ministry in January - March of each year. This analvsis 
will provide information on student enrollment, number of 
classrooms, level of staffing and facilities use by district.
 
governorate. and nationally, This data can be analyzed and
 
reported by grade level and by subcategories of variables (such
 
as boys and girls. Yemeni and non-Yemeni teachers, etc.). This
 
anal ysis can be done with the spreadsheet and data management 
programs within ENABLE.
 

Identifying and Monitoring Trends
 

As comparable information about the education system is 
collected each year, it will be possible to identify the 
direction and magnitude of changes in the educational system. 
This analysis requires that data from the Annual Enrollment 
Survey each year be combined with the enrollment data from 
previous years so that changes in enrollment, staffino. and 
facilities use can be 
identified and monitored. This activity 
requires staVF with more advanced computer skills since this 
analysis will require the use of both ENABLE and SPSS-PC+. Staff 
will also need to understand basic statistics in order to analyze 
the change across years. 

Develcoing Projections
 

The MOE and other ministries currently are making decisions
 
about the number of teachers, facilities, and supolies that will
 
be needed over the next twenty years. Data from the EMIS 
can 
serve as the basis of these types of mrojections. Further, the 
system allows Ministry offiaials to test different oclic cotins 
by analyzing national data as if a particular molicy had already 
been put into e+fect. For example. the 1985/36 MOE school 
enrollment and staffing data were used to examine how much money 
would be saved in expatriate teacher salaries if half of the 
secondary school graduates taught for a year following 
graduation. This type of analysis is called a simulation--the 
data already available are used to "simulate" the effects a4 a 
policy before the policy is really implemented. For example. 
student enrollment data, examination pass rates, and educational 
expenditure data can be use to test how cycle cost would be 
affected if the examination pass rate were to drop by five 
percent. Simulations help policy makers examine potential trade­
offs to more fully understand how proposed policies might affect
 
the system. Developing cost and enrollment pro.jections will
 
require advanced computer skills and considerable training in
 
statistics and planning.
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Interpretation of Data 

Proper interpretation is often the stumbling block of an 
information system. The experience in other developing countries 
is that large amounts of data collected for an infermation system 
are either never processed or the analyses are never fully 
examined and interpreted. This suggests that to avoid wasting 
resources, a critical assessment of the capability to analyze and 
in..:rpret the data by the time it is needed by MOE officials 
should be a primary criterion to decide what type and amount of 
data should be collected. 

Interpretation of data should emphasize common sense and
 
logical reasoning. rather than more comole" statistical
 
procedures.
 

Initially, MOE senior officials probably will continue to 
interpret the data they need in their planning and policy 
discussions. As the volume and comple-ity of the analyses 
increase, the MOE may wish to have EMIS staff specially trained 
in planning, statistics, and policy analvsis assist in the 
interpretation of data. 

Reoortino
 

Data should continue to be reported in forms in which the 
MOE staff is already familiar. Presentation of results in tables 
is most widely understood and, for that reason. is most useFul. 
However. EMIS staff should be encouraged to develoo charts and 
graphs using ENABLE and SPSZ-PC+ that can helo illustrate the 
tabular material. It is important that data analysts realize 
that the same data can be presented in several different ways-­
the choice is one the user should make. 

All tables, charts and graphs should be accomoanied by a 
narrative which explains (1) what data base was used in the 
analysis, (2) what analysis was employed, (7) when the analysis 
was conducted, (4) any special information about the way the 
variables were defined, and (5) any assumptions that might have 
been employed in the analysis. For example, an enrollment 
projection for primary school might have been based on an 
assumption of a ten percent student attrition each year. 

An important part of reporting is the ability for 
information retrieval. The EMIS should maintain a library of all 
codebooks and final computer analysis for each data set. Al-l 
documentation necessary to allow a new user to examine output 
and be able to understand the data set used, the type of analvsis 
employed, the soecific manner in which variables were defined and 
coded. and the results that were obtained in the analysis should 
be available. Only in this way can the MOE develoo a cumulative 
data base. 
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Distribution of Information from the EMIS 

The MCE should develop oolicy regarding the distribution of
 
results of routine analysis. It is recommended that most rcutn­
analysis (e.g., school enrollment, staffing, and iacilities use
 
data) be given wide distribution within the MOE so that MOE
 
officials are all working from the same education :statistics. 
All reports should be cllearly dated to help avoid con- usion if 
revised statistics are released when more data is received or 
errors are corrected. 

In addition, the MOE will need to devise policy regarding
 
the distribution uf educational statistics and data analyses to
 
individuals and qroups outside the Ministry. For efample. over 
time the EMIS will become an important resource for researchers. 
While the first priority o4 the EMIS is to provide accurate and 
timely information to Minist:-y officials, policies and strategy
 
for allowing researchers access to the education data base can 
contribute to the long term development oF the education system. 

Orqani =at1 on-al Issues 

The development o+ the EMIS can give the MOE more reliable. 
accurate, and timely data to use in education policy development. 
However, data can also limit choices. The availability z dta 
can constrain d-=cisions oased on political or social 
considerations as people are forced to defend their decisi-n cn 
more objective grounds. Consequently, some officiais may not 
support t!ne E11IS if they believe the resulting data are altering 
their role in the Ministry or limiting the decisiozns they wish to 
make. MOE 'fficials will need to be sensitive to these types o4 
issues, particularly during the early stages of EMIS development. 
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Part 7a Proposed Checklist for Monitoring Data Collection, 
Entry, Analysis, and Reporting Activities 

The following questions may be helpful as :1: o4 a checklist 

that the EMIS Supervisor could use in reviewing preparations for 

data collection, entry and analysis activities of the EMIS. 
Additional questions should be developed by EMIS staff based on 

their experience and the specific procedures to be employed in 
the data collection and analysis. 

Selection of information to be collected
 

Does the information being collected relate to policy issues
 

being addressed in the Ministry?
 

Is the desired information already available somewhere else in
 

the Ministry?
 

Do respondents have sufficient knowledge to be able to provide 

the information requested? 

Design and formattinq of data collection instrument
 

Are terms on the questionnaire clearly defined?
 

Are items clearly stated?
 

Are instructions for completing the questionnaire clearly stated?
 

Is the format of the questionnaire set up for easy coding?
 

Is the data set designed to use a common village location coding
 

system?
 

Techniques for improvinq data quality
 

Do Governorate Education Staff understand how to check
 
questionnaires for accuracy and completeness?
 

Are responses to the questionnaire checked for completeness and
 

accuracy before being sent to Sana'a?
 

If data are transferred from the questionnaire to a coding sheet, 

are peciple doing the transferring trained to do this? 

Has a complete codebook been developed to assist in data entry to
 

the computer?
 

Are random checks made of accuracy of data coding?
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Are coding errors corrected when they are identified?
 

Are data coders who make repeated arrors sent for gfurther
 
training or transferred to other jobs?
 

Once the data is ?ntered into the computer, are missing and out­
of-range variables identified using a frequencies program?
 

Are corrections made for missing and out-oF-range variables?
 

Conduct of data analysis
 

Are duplicate disks of data made for all data sets?
 

Are computer programmers and operators adequately trained in 
operation of the programs and equipment they- will be using?
 

Are computer programs correctly prepared and run?
 

Is the workspaca set up so that computer programmers and
 
operators can solicit advice and assistance from other
 
programmers and operators?
 

Are special data definitions, coding decisions, and aSsumptions

associated with each analysis clearly documented and attached to
 
the data output for that analysis?
 

Is adequate attention given to examining the information
 
available from an analysis before additional analyses are
 
requested?
 

Are results promptly distributed to appropriate MOE officials=_
 

Is an EMIS staff member available to assist Ministry officials
 
interpret computer output, if such assistance is desired? 

Are copies of all codebooks and final computer output filed in 
the EMIS for easy future retrieval? 
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SUMMARY
 

A Proposal for the Design of an Educational Management
 
Education
Information System for the Yemen Ministry of 


July, 1986
 

A proposal developed for
 
The Yemen Ministry of Education 

in collaboration with USAID/Yemen and
 

The Improving the Efficiency of Education
 
Systems (IEES) Project
 

This paper proposes the design of an education management
 
can be
information system (EMIS) for the MOE and suggests how it 


used to improve educational planning and efficiency. It is
 

intended to serve as a working paper for senior Ministry
 

officials who are planning the EMIS, staff members who will be
 

assigned to the EMIS, and donor groups assisting the MOE in this
 
area.
 

Overview of a computer based educational management information
 
system
 

an
An educational management information system (EMIS) is 

overall system for providing relevant and timely information to 

ministry officials. An EMIS consists of five comoonents: 

(1) a specification nf data needs and select'on of 

appropriate indi catr.r=: 
(2) a procedure for collecting, coding, and storing the
 

data;
 
(7) a computer system (the computers and the computer
 

programs. called "software") capable of analyzing the data;
 

(4) personnel trained to operate the computer and the
 

computer software; and
 
(5) personnel who can interpret the information after it has
 

been analyzed and relate the results back to the questions
 

and policy issues under discussion.
 
If any one of these components is missing, the usefulness of the
 

EMIS will be severely limited and the effort to develop it will
 

be wasted.
 

Recent Progress of the MOE in Collecting and Using Educational
 

Information
 

Over the last two years the MOE has made important progress
 

in developing an educational data base:
 

I. The EHR Sector Assessment consolidated and interpreted
 

information from across the Ministry of Education.
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Z. Efforts continue within the Ministry to consolidate
 
responsibility for data collection and analysis in the
 
Department of Planning and Statistics.
 

Z. The MOE, with the assistance of USAID, will install three 

IBM compatible microcomputers. 

4. During July, 1986, si,' staff members from the MOE and the
 
ERDC currently attended a workshop on data coding and
 
computer entry.
 

5. The ERDC currently is conducting a national school
 

location and facilities (SLF) study which will provide
 
additional data about school enrollments, staffing,
 
facilities, and educational costs.
 

6. The ERDC has ordered an IBM compatible mini-ccImpLter
 
which will be used in the analysis of the SLF data.
 

7. Substantial analysis of recent enrollment, staffing, and 
facilities data had been undertaken as part of the 
development of the Third Five Year Plan. 

At present, the ability of the MOE to obtain and use
 
current, accurate and reliable information in educational
 
planning is limited by three things:
 

1. Personnel in the schools who are responsible for 
providing information often malk:e reporting errors. At 
present, no system is employed to monitor the quality of the 
data reported by the schools. 

2. Data analysis is done by hand. With over 6000 schools, 
the size of the data set sharply limits the types of 
analysis that can be meaningfully performed. Even when data 
is available, it often is not used because it cannot be
 
analyzed quickly or in a manner that responds to the policy
 
questions under discussion.
 

Z. It is not yet clear what types of information (beyond
 
basic enrollment and staffing data) will be most important
 
to collect or how the information should be analyzed and
 
presented to be of the greatest use to Ministry officials.
 

The MOE has identified four types of information are of 
particular importance to the MOE as a basis for planning. 

1. The most pressing information need in the MOE is for
 
current, reliable, and accurate information describing the 
status of the educational system. 
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information tne cost education each
t. -inancial on of at 


level is necessary in order to more accurately track current
 

costs and how they would be affected by proposed policy
 
changes.
 

3. Current population information is necessary as the basis 

for more accurately predicting future demand for education, 

for planning the appropriate location of educational 
facilities, and for planning the allocation of future 
educational services. 

4. A wider range of indicators of educational quality need 

to be identified or developed. 

Physical Setup and Operation of a Computer Center
 

The location of the computer equipment should reflect six
 

consi derations:
 

(a) Adequate space must be provided for the computers.
 

printers, computer paper and supplies, and for the computer
 

operators.
 

(b) The computers should be located near each other.
 

Computer operators need to be able to assist each other in
 

solving programing problems.
 

(c)Computers are sensitive to dust and heat. It is
 

essential that the computers be kept in an air conditioned
 

area and protected from dust and dirt. 

(d) Computers also are sensitive to rouah treatment and
 

misuse. It is important to house the computers in an area
 

that is secure and protected from persons not trained in
 

their use.
 

(e) Enough space should be provided so that the output
 

(paper on which the results of the analysis are written) can
 

be organized and stored properly to ensure that it can be
 

located quickly when it is needed by an MOE official.
 

(f) Operating a computer often requires concentration. The
 

space should allow for privacy by limiting the access of
 

people to the computer work, area.
 

Location of personnel
 

(a) The people trained to operate the EMIS should be located
 

near one another to assist each other with questions or
 

problems that arise in operation of equipment or formulation 
of an analysis. 
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(B) The MOE should -onsi~er locating trne EMIS in the EF:DC. 
The MOE central offices are already overcrowded and adequate 
space for a computer center may be difficult to locate in 
that office area. Adequate space is available and could be 
air conditioned and secured at less expense than space in 
the MOE. Further, the MOE and the ERDC comouters staffs 
would be in close proximity and could assist each other in 
solving technical problems. The proximity could help ensure 
that computer personnel in the MOE and ERDC are aware of how 
each group is coding data., defining variables, and 
formulating data analysis. Also, the proximity of MOE and 
ERDC personnel will help encourage collaboration between
 
groups.
 

The Training of Personnel
 

Successful operation of an EMIS require at least four
 
skills: (a) conceptualizing the data needs and developing the
 
mechanisms to czllect the desired data, (b) data coding and entry 
skills, (c) the operation of computer equipment and commercial 
software, and (d) the interpretation of data. 

Training in the operation of microcomputers and selected 
computer programs can be conducted effectively through a series 
of short training courses. Whenever possible, these should be
 
conducted in Yemen using the equipment in the MOE. This strategy
 
makes it possible for more Ministry staff to participate in the
 
training an reduces problems trainees sometimes have in
 
transferring their training from one type of microcomputer to
 
another.
 

In addition to training in operating a computer. selected
 
MOE staff should be sent for lonc-term training in planning,
 
statistics, and policy analysis. Following training, these staff
 
mombers should move into positions within the MOE where they can
 
help identify and formulate the data needs related to larger
 
policy issues, select and develop the appropriate type of data
 
analysis, and interpret the results in a manner that ties the
 
data back to the policy issues under discussion.
 

While a continued program of staff training will be
 
important to the continued development of trained EMIS staff,
 
retention of those personnel with training and e.xperience will
 
also be important. Personnel with computer skills will have many 
job opportunities available to them and keeping them in the MOE
 
will require an effective incentive system.
 

Selection of computer programs
 

The EMIS should rely on commercially available programs. At 
this point in development of the MOE data system, all data 

44 



analysis neecs o the MOE can be met through the use of 
commercial programs. Further. staff can learn to run commercial
 
programs much more easily than machine language programs. It is
 

not necessary +or an EMIS staff member to know machine language
 
programming to be able to compute the statistics the MOE needs
 

for planning. 

Particularly during the first few years of implementation. 
the EMIS should employ only a small number of commercial programs 
and all comOuter staff members should become proficient in those 

programs. The use of too many different programs leads to three 

problems:
 

(1) Staff members are not able to help each other solve
 
problems if they are not familiar with each other's
 

programs.
 

(2) Data sets may be developed and formatted for diff'.rent 
programs making it difficult to combine data sets or run
 

summary analyses.
 

(3) If EMIS staff leave their Ministry job. the data
 
analysis on which they were working cannot easily be picked
 
up by other staff members. 

Staff should be encouraged to experiment with other computer 
programs, but official work should be limited to those selected 
for Ministry use. 

Two commercial programs appear to have particular advantages
 

for the MOE.
 

ENABLE: this program consists of five subprograms:
 

- spreadsheet analysis - used to analve columns and rows of 

numbers. 
- data management - used to organize and move data files. 
- graphics - used to develop charts and graphs. 
- word processing - used to write reports and text in 

English. 
- spelling checker -- checks spelling of English text and 

identifies misspelled words. 
The particular advantages of ENABLE are discussed in the longer 
paper. 

SPSS-FC+: This program is specially designed for statistical 
analysis of data using a micro-computer. It offers a wide range 
of statistical techniques appropriate for analyzing large and 

somewhat complex data sets. SPSS-FC+ is easy to use and offers a 
wide range of statistical techniques. Its primary use with the 

Yemen MOE data is for computing trends in the data from schools. 
districts, and Governorate over several years. 
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In addition to ENABLE and SPSS-F'C-. the MOE should exclore
 
the availability of commercial word processing programs in
 
Arabic. 

Sources of Data for the EMIS
 

Three data sets form the 
core data for the EMIS: the annual 
school enrullment survey conducted by the MOE. the School 
Location and Facilities Study conducted by the ERDC. and the 1968 
census, available from CPO. 

Collection of Data 

Low data quality is the primary problem in current MOE data 
collection efforts. The MOE should emphasi=e improving the 
quality of the data it now collects rather than expanding its 
data collection activities. 

To improve data quality, the MOE should
 
(1) provide training to governorate and school level
 
officials on correct procedures for completing
 
questionnaires;
 
(2) institute data verification procedures in which
 
questionnaires are checked for obvious errors before being
 
sent to Sanaa:
 
(-) employ verification procedures in data entry, in which
 
data entry from a random number of surveys is double 
checked: and 
(4) use a systematic data cleaning procedure to identify and
 
adjust for missing data or out of range numbers.
 

In addition, the MOE may wish to e-plore the use of edge 
coding the Annual Enrollment Survey so that data can be 
keypunched directly frvm the questionnaire. Edge coding imoroves 
data quality by reducing the number of times data is transferred 
during the data entry stage. These procedures are discussed in 
the full paper. 

The MOE. ERCID and CPO should employ a common village
 
location coding scheme. This coding scheme provides a way to
 
combine data about the same geographical location across
 
different data sets.
 

Analysis, Interpretation, and Reporting of Data
 

The type of analysis is determine by how the data will be
 
used. The proposed EMIS will have three primary uses in the MOE.
 

1. To des=ribe the education system.
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The descriptive analysis draws on data from the annual 

enrollment survey conducted by the MOE. 

. To identify and monitor trends in enrollment. staffing. 

facilities use. and costs. 

As comparable information about the educational system
 

is collected each year. it will be possible to identify
 
the direction and magnituue of changes in the
 
educational system.
 

7. To develop projects oF educational costs and .Financing
 

and the supply and demand of educational services.
 

Data on recent trends can be combined to develop
 

projections of future events within the education
 
sector. 

At early stages of development of the EMIS, priority should
 

be given:
 

(1) to analysis of data already collected by the Ministry,
 

ERDC, and CPO rather than collection of additional types of
 

data:
 

(2) to further descriptive analysis of the data base
 

provided 	by the Annual Enrollment Survey;
 
Only as the data quality improves, as computer
 

operators become experienced in using the computer, and
 
as ztaf+f trained in statistics and planning are 
available should the EMIS move to more complex
 
analyses.
 

(Z) to identifying trends over time by combining comparable
 
district, governorate, and national level data over time.
 

Interpretation of Data
 

Interpretation of data should emphasize common sense and
 

logical reasoning. Its role is to relate the results of data
 
analysis back to the policy discussions in the ministry
 

Reporting Results
 

Data should continue to be reported in forms in which the
 

MOE staff is already familiar. Presentation of results in tables
 

is widely understood and, for that reason, most useful. All
 

tables and charts should have the source of data. type of
 
analysis. data definitions, and assumptions of the analysis well
 
documented.
 

Documentation
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The EMIS should maintain a library of all codebooks and 

final computer analysis for each data set. 

Distribution of Infarmation from the EMlIS 

The MOE should develop policy regarding the distribution of
 

results of routine analysis. It is recommended that most routine
 

analysis (e.g., school enrollments, staffing, and facilities use)
 

be given wide distribution within the MOE so that MOE officials
 

are all working from the same educational statistics.
 

Organizational Issues
 

The development of the EMIS can give the MOE more reliable. 

accurate, and timely data to use in education policy development.
 

However, data can also limit choices. They can constrain
 

decisions based on political or social considerations by forcing
 

people to defend their decisions on more objective grounds.
 

Consequently. some officials may not support the EMIS if they
 

believe the resulting data are altering their role in the
 

Ministry or limiting the decisions they wish to make. MOE
 

officials will need to be sensitive to these types of issues,
 

particularly during the early stages of EMIS development.
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Documentati on
 

The EMIS snould maintain a library of all codebooks and
 
final computer analysis for each data set.
 

Distribution of Information from the EMIS
 

The MOE should develop policy regarding the distribution of
 
results of routine analysis. It is recommended that most routine
 
analysis (e.g.. school enrollments, staffing. and facilities use)
 
be civen wide distributIon within the MOE so that MOE o+ficials
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Organizational Issues
 

The development of the EMIS can give tne MOE more reliable.
 
accurate, and timely data to use in education policy development.
 
However, data can also limit choices. They can .onstrain
 
decisions based on political or social considerations by forcing
 
people to defend their decisions on more o xjective grounds.
 
Consequently, some oflficials may not support the EMIS if they
 
believe the resulting data are altering their role in the
 
Ministry or limiting the decisions they wish to make. MOE
 
officials will need to be sensitive to these types of issues,
 
particularly during the early stages of EMIS development.
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