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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 collahoration with USAID/Yemen and
The Improving the Efficienzy of Education
Systems (IEES) Froject

This paper proposes the design nf an education management
information system (EMIS) for the MOE and suggests how it can be
used to improve educational plamnning 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 cumpufer based educational management information
system

An educational management information system (EMIS) is an
overall system for providing relevant and timely information to
ministry officials. An EMIS consists of five comoonents:

(1) a specification of data needs and selection of

appropriate indicators:

(2) a procedure for collecting, coding, and storing the

datag;

(T) 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

(%) personnel who can interpret the information after it has

been analyzed and relate the results back to the questions

and policy issues under discussion.
I1f 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 importamnt progress
in developing an educational data base:

1. The EHR Sector Acssessment consolidated and interpreted
information from across the Ministry of Education.
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2. Efforts continue within the Ministry to consolidate
reaponsibility for data collection and analysis in the
Department of Planning and Statistics.

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

4, During July, 1984, sii staff members from the MOE and tf
ERDC currently attended a workshop on data =svuding and
computer entry.

S. The ERDC currently is conducting a national school
location and facilities (SLF) study which will provide
addi tional data about school enrclliments, 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
devel opment 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 :s emploved to monitor the guality of tF
data reported by the schools.

2. Data analysis is done by hand. With over 5000 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
guestions under discussion.

S It is not yvet clear what types of information (beyond
basic enrollmenc and staf+ing 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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-, Finanzial 1nformation on the cost of educati1on at each
level is necessary in order to more accurately track current
costs and how they would be af+fected by propased policy
changes.

3. Current pepulation 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 =2ach other in
solving programing problems.

(c)Computers are sensitive to dust and heat. It is
essential that the comouters be keot in an air conditioned
area and protected +rom 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 usa.

(@) Emough 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 cuestions or
problems that arise in operation of equipment or formulation
of an anpalysis.



(B) The MOE should consider locating the EMIS in the ERDC.
The MOE central offices are already overcrowded and adequate
space for & computer center may be rdiff+icult to locate in
that office area. Adequate space is available and could be
air conditioned and secured at leas 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
s0lving technical problems. The proximity could help ensure
that computer personnel in the MOE and ERDC are aware of how
each group 1s coding data, defining variatcles, and

formul ating data analysis. Also, the fFroximity 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 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 sta+f should bes sent for long—-term training in planning,
statistics, and policy analysis. Following training, these staf+f
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 staf+f,
retention of 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.

Selection 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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analvseis neeas of the MOE can be met through the use of
commercial programs. Further, staff can learn to rum commercial
programs much mcre easily than machine language programs. It is
not necessary for an EMIS staff member to know machine lanquage
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 sta+f members should become proficient i1n 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.

) Deta sets may be developed and formatted for different
programs making 1t difficult to combine data sets or run
summary analyses.

(3) If EMIS staff leave their Ministry Jjob., the data
analysis on which they were working cannot easily be pichked
up by other staf+ members.

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

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

ENAREBELE: this program consists of five subprograms:

- gpreadsheet analysis - used to analyze ctclumns 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 ENAEBLE are discussed in the longer
paper.

SFSS~PC+: This program is specially designed for statistical
analysis of data using a micro—-computer. It offers a wide ranage
of statistical techniques appropriate for amalyzing large and
somewhat complex data sets. GSPSS-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.



In addition to ENABLE and SPSS-FC+, the MOE should explore
the availability of zommercial word processing programs in
Arabic.

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 CFO.

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 traiming 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; .
(3) employ verification procedures in data entry, in wvhich
gata entry from a random number of surveys is double
checked: and
(4) use a systematic data cleaning procedure to identify and
adiust for missing data or out of ranges 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 gquestionnaire. 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
cifferent 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 systenm.
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The descr:ptive analysis draws on data from the annual
enrollment survey conducted by the MOE.

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

As comparable information about the educational svystem
is collected each vear, it will be possible to identify
the Zirection and magnitude of changes in the
educational system.

S. To develop proliects of educational costs and financing
end 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,
data;

and CFO rather than collection of additional types of

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

(3H

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

anal yses.

to identifving 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

Data
MOE staf+f
is widely

Results

should continue to be repaorted in forms in which 4he
is already familiar. Presentation of results in tables
understood and, for that reason, most useful. All

tables and charts should have the source of data, type of

analysis,

gata definitions, and assumptions of the analysis well

documented.

Documentation



The EMIS should maintain & library of all cogebooks anc
final computer analysis for each data set.

Distribution of Information from the £MIS

The MOE should develop policy regarding the distribution of
results of routine anmalysis. 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.

Drganizational Issues

The development of the EMIS can give the MQE 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
pecple to defend their decisions on more obliective arounds.
Consequently. some officials may not suppart 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 Dasign of an Educational Management
Information Systam for the Yemen Ministry of Education

July, 1986

A proposal davelopad far
The Yemen Ministry of Education
in collaberation with USAID/Yemen and
The Improving the Efficiency of Education
Systems (IEES) Fraoject

The education system in Yemen is in a period of rapid
evpansion. Since 1980, schooul enrollments have increased aover
27T percent and are expected to incr=2ase 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
educastion 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 proposas the desigrm of an education
management information system for the MOE and suggests how 1t can
be used to improve aducational plamning and efficiemncy. It is
intended to serve as a warking paper for senior Ministry
officials who are planning the EMIS, staff members who will b2
assigned to the EMIS, and donor groups assisting the MOE in this
area. The paper was praparad by consultants from the Imoroving
the Efficiency of Educaticn Systems (IEES) Project warking with:
sanior staff of the MOE as part of an ongoing collaboration
between USAID/Yemen and the Yemen MOE.

Overview of a cvomputer based educational management information
system

An EMIS i3 an overall system for providing relevant and
timely information to ministry afficials. An EMIS consists of
five componants: (1) a spaecification of data needs and selection
of appropriate indicators: (2) a procedure for collecting,
coding, and storing the data; (IZ) a computer aystem (the
computers and the computer programs) capable of analvzing the -
data; (4) personnel trained to aoperate the computer and the
computer programs; and (3) personnal who can interpret the
information after it has been analyzed and relate the results
back to the questions and policy issues under discussion. I+ any
one of these components is missing, the usefulness of thz EMIS
will be severely limited and the effort tao develaop it will be
wasted.



The paper is divided into szeven parts:

FPart

Fart
Part
Fart
Part

FPart

Part

Part

! revigws the recent progr=2ss of the MOE in collecting and
using educational information.

2 discussas key sducational policy issuas fac}ng the

Ministry as a means of identifying the types of

aducational data that are mcost important for the Ministry

to collect.

describes the education data currently available, assessczs

the strengths and weaknesses of those data sats

and suggests what additional tvpes of data may be

important to collact.

4 outlines procadures for collecticon and entrvy of

data in the proposed EMIS.

discusses the physical s=2tup and operation of the computer

system and the training needs of the EMIS staff.

suggests strategy for undertaking analysis,

intarpretation, and reparting of data.

7 propaoses a checklist for monitaring data collection and
2ntry activities.

ol

.

o

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

Over the last two y=2ars the MOE has made important progress

in developing an 2ducatianal data base:

1. The EHR Sector Asszssment conselidated and int=rpretzd
information from across the Ministry of Education. It
provides a source of historical and bageline data for use in
educational decision making.

2. Efforts continue withinm the Ministry to comsolidate
responsihility for data collection and amalysis i1n the
Department of Planning and Statistics. Previously. each
General Directorate was responsible for collection af data
relevant to its own activities. Consolidation of data
increases the likelihoad that data from differ=nt sutbssctors
of the MOE can be analyzed together.

3. 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.iagement
information system.

4, During July, 19846, sii staff members from the MOE and the
ERDC currently att=anded a workshop an data coding and
computer entry offered in Albany, Mew York through the IZES
Fraoject. Thase participants have inmtroductory skills im the
operation of microcomputer hardwarz and selected software.
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¥. The ERDC currently is conducting a national school
location and facilities (SLF) study which will provide
additional data about schoel enrollments, staffing,
facilities. and =ducational costs. The data wer= collectsd
by site visit teams to help =nsure the validity of the
information collectad.

6. The ERDC mas ordered an [BM compatible mini-comouter
which will be used in the analysis of the SLF data.

7. Substantial analysis of recent enrollment, staffing, and
facilities data had heen undertaken as part of the
development of the Third Five Y2ar Plan. In addiftion to
providing important analvsis fc- long term pranning, work
with this data has helped ministry officials identifv the
types or data they finrd most useful in planning and the
repeorting formats they find most helpful.

While notable progress has been achieved, the MDJE racognizas
the need to extrnd and improve its procadures for data
zollection, analysis and us2. At presant, the ability of the MOE
to ecbtain and use current. accurate and reliable irformatian 1n
educational planning is limited by three things:

1. Fersonnel in the schaoonls who are responsible for providing
information often make reporting srrors. 5t present, no svstem
is a2mployed to monitor th= guality of the data rsoortad by the
schools;

2. Data analysis is done by hand. With over &£000 schools. the
sira of the data set sharply limits the types of analyses that
meaningfully can be performed. Even when data is availlable, it
often is not used because it cannot be amalyzed quickly or in a
manner that responds to the policy guestions under discussion.

Z. It is not yet clear what typ2s of information (bevond bzasic
enrollment and staffing data) will be most important to collzct
or how the infarmation should be analyzed and pr=santed to be of
the greatest use to Ministry officials. In part, this lack of
clarity iy because consensus has not yeht develoged abcut what
educational indicators are most useful in planning or how thosa
indicataors will be d=afinad. In part, it is because MCE officials
need further eupericnce with different types of data analysis

and reporting formats in order to assess which forms of data
interpretation and reporting are most useful.

Fay policv issues facing the MOE

The key policy issues facing the Yamen MOE ars realated to
(1) accommodating the rapid expansion of the education system,
(2) providing that access within the budaget and fiscal limits
nosed by constraints on the national budget. and (I) maintaining
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arnd enhancing the guality of the education provided. Each of
these i3 diszussed balow.

1. Rarid expansion cf the educaticn system:

Tha education asystam in Yemsn is in a period of rapid
axpansion. Between 1979/80 and 1985/396, primary school
enrollments grew from I33,249 to 901.898 students., an incr=zase of
269 percent. Tha number of primary school teachers Jjumped from
6,767 to 15,898, an increase of 233 percent. Current enrollment
projecticns suggest that rapid growth will continue. By (990/91,
primary enrollments are expected to reach 1,376,209 students. a
182 percent increase aver current 198%5/846 enrollments.

Thig rapid expansicn places great pressurz on the MUE to
provide teachers, facilities. and matsrials at a rate that
accommcdates the enrollment growth. Since teacher recruitment,
school construction., and aducatianal materials procurement take
time, MOE planning efforts must necessarily anticipats and
prepare for thesa types of esnpansion. Accurate planning must
start with data on current levels of errollment. staffing, and
facilitiess use and reliable population estinates from which ta
estimate future demand on the aducational svystem.

2. Financial comstraints orm educational =xpansion:

Durine the prasant decade, the most rapid growth in current
government aupenditur=s has been in education. Th=2 Ssctor
Assassment estimated that if educatioanal aupenditures i1ncrsase to
meet. the lavel of projected demand for zducation, thasa :
expenditures will claim a steadily incr=asing portion o+ total
government expenditures. If the previous rata of growth
continues, by 1992 as much as 42 percent of total racurrent
governmen® expenditures would be allocated to education. It is
unreasonable to assume that aver 40 percent aof government

spendikturas will be allocatzd to sducation alone when demarnd for
other social and eccnomic services wil)l ne high. Indeed. YARG has
already taken steps to reducs the education proportion of
recurrent expendlitures. National educational expenditures since
1973 have been lowar tnan projected in the Sector Asgassment.
However, the projection does dramatize the chall=angs governmant
faces in meeting tke impending expansion in demand for
aducaticonal serviczs,

Government already has implementa2d plans to limit the graowth
of recurrent expenditures in %this sector. The mador increas= in
recurrent costs has been for teacher salaries. This cost
increase has been exacerbated by heavy reliance an =xpatriace
teachers, who ar= paid more than Yemini teachers and most of whom
are paid by the Yemen governmeant which must draw an hard currency
reserves. For example, during 1985/846, 82 percent (17,7398
teachers) were 2xpatriates. and while Ya2meni teachers raceive
approximately YR 36,000 annual salarv, non-Yemini te=achers
receive closer to YR a0Q,000, Conserjuently, the increased use of
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Yemini tezachers would reduce both the recurront cost of a2ducation
and the drain oan fcoreign currency reserves.

YARG is exploring ways to reduce the demand on non-Yemini
te2achars while still responding to the raoid incresise in demand
for aducation. Within the last month. a dacree was .ssued which
requirues up to 50 percent of each year’s sacondary schaool
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 absalute number of non-Yemeni teachars needed to
meet teacher demand because overall student enrollment is

increasing so rapidly.
3. Maintaining and enhancing aducational gualitvy.

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

Part 2: Key Data Needs in the Ministry of Education

Four types of infarmation are of particular impertance to ths MOE
as & basis for planning.

1. The most przssing information need in the MOE is for curront.
reliable. and accurate information describing the status of the
educational systam, This inmcludes data on current enrollments
and stucdent flow through the system, staffing levels, and
facilities use. As this data is collected systamatically,
summarized, and reparted on an annual basis. the yearly reports
servet as the basis for monitoring changes and trends im the
system and provi.e much of the data nedessary to develop
aducational and financial projections of futur=2 demand.

The MOQE currently collects this informaticn on an annual
basis. However, its usefulness ‘has been limitad by de2lavs in
collecting and summarizing the data and the extent to which thera
are errors in reporting, coding, and cumputing the statistics.

2. Financial i{nformation on the cost of education at each lesvel
is necessary in order to more accurately %rack curr=nt costs and
how they would be affected by proposed policy changes.
Similarly, information on the sourcz2 and amQunt of funding for
students, teachers, and schoqls needs to ba available for use in
examining alternative sources of funding.

13



3. Current population information is necessary as the basis for
more accurately predicting future demand for aducaticn. for
plamning the appropriate location of educational facilitiss. and
for planning the allocation of future educational 'services. A
naticonal census currantly is being conducted. HaowWevsar, the
ability of the MOE to acce<s and use the census information
within its own information system pose technical 1ssues that will
require careful planning at an early stage of develcping 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 +or @each school. However, student eramination scores
sometimes raflect social and cultural considerations as well as
student performance. Further, the extent to which the
examination accurately tests the curriculum or the =axtent to
which the natiomal curriculum is implemented across schoals is
unclear.
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Part 3: Data Availability and Data Needs of the Ministry of
Education

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 nout available
but which should be collectad in the future. ,

Education Data Now Available To The MOE

Thia zection describes data sets currently available to
the Miniatry of Education. For each data set, the procedures
for collecting the data are described and strengths and
weaknesses of the data set are discussed. Following that some
policy rei. sant guestions that could be addressed using that
particular data set are formulated.

Ministry of Education Annual Enrocllment 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 informatimn about a
school :

1. student enrollment

2. level and tvype ot 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 Nevember of each school year survey forms are sent to
thae Governorate Educational Qffice. 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 Qffice, stamped and
sent to Sana‘a. In Sama’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 Survey has

three strengths:
1. It providea comprehensive information on basic
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anrcllment, staffing, and facilities use.

2. The results of fthe survey are available early enough in
the schoo! year to be of usa in national and
Governarate level planning.

3. The survey provides comparable informatioq across
all schools gach vyear.

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

{. Data qual‘ty is low. This ia caused by (a) failure of
school level afficials tc correctly complete or
return the forms, (b) errors in transferring the data
to the data summary forms and (c) computational
@rrors in summarizing the data.

2. In 1985/84 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.

Analysis:

Data from the Annual Enrollment Survey responds to several
of the four major policy issues which confront the Ministry of
Education. Specificallya

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 envirorment, these data
are the basis for calculating (a) the potential
raduction in Non-Yemeni teachers 50% of sacondary
school graduates are raquired to teach for one vear
upon graduation, (b) the potential savings realized
through this policy. When analyzed at *“he district
and Governorate level, those data help identify
prablems 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 vears, 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 of data quality are severe. In cdeveloping the
Educational Mamagement Information Systam, priority shauld be
given to improving the quality of the data collection
procedures before increasing the amount of data being

collectad.

Educational Data Expected to be Available Soon

NATIONAL CENSUS

Educational projections over the last ten years have relied
heavily on the Cesnsus of 1975. Howaver the rapid growth of the
country and initial iraccuracies of the 1975 data have limited
its utility in current planning activities. Data for the census
of 1986 naow has been collected and i3 in the process of being

codmog and analyzed.

Ccllection Procedurss:

Primary reaponsibility for the census data collection has
rested with faculty and students from Sana’'a University.
Students were formed into teams of enumerators and assigned
villagas to study. The head of a team visited mach village one
month before collection to meet village leaders, compare the
census roster of names with town records and detmrmine the
number of shops, industries and establisiments., The head
enumerator then decided how many team members were needad to
collect the data frrom epach town. Teams of enumerators then
were sent ou% to complete a form for each family. There wags a
data collection window of 17 days. The results were returned
to Sana’‘a whaere they were codad and entered into a computer.
Validati~n *echnicues 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 indarmation. The data was
then preparad for analysis. The entire 1.'86 analysis is
estimated to be completed by March of 1987. However
information on Marib, Algoof, and Almahwet Governorates is
schaduled to be avaiable by October, 1986.

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

werae standardarized.
2. Data were collected by trained personnel.

3. There was a two stage procaess to validate data
cngry. '

Weaknesess:
Weaknesses appear to have been minimized by the careful

procedures used in data collection, coding, and antry. A more
careful assessment of the limitations of the 19846 census await

analysis of these data.
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Analysis:

The census does not include many items specifically about
education. Fowever it provides population data which can be
used to planm for the location of educational facilities and the
distribution of gservices. Of particular importance on
educational planning will be statistics on populatian reported
by age cohort, and data on educatiocnal level of population by
Governorate.

SCHOOL LOCATION AND FACILITY STUDY

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

1. general information on school location

2. geographical invormation

3. construction and state of building repair

4. 3student distribution

S. student enrollment and flow

6. faculty and staff size, nationality, source of

funding and contract period.

7. daily class sachedule

8. 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 cne
local driver. The driver was employed in each geographical
region to help locate the schoola. In some cases teams
consisted of only two members. Team members completed the
Student lLocation 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 cf the ERDC
are being trained in microcomputer use. Further, ERDC has
ordered an IBM mini-computer for use in analysis of the data.

Strengths:

1. Data were recorded by trained personnel who
visited each site. Consequently, the data are
expected to he 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 3cale data entrv.

3. The questionnaire collected more information about
student costs and sources of funding, teacher salaries,
and teacher zontract periods than is available through
the Ministry of Education data.

Weaknesses:
i. ERDC has not formnulated clear research guestions 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. Tho 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 usesfulness 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 researcn 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 aof 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
wach year. Without this information is is difficult to compute
accurate student progression rates and cycle costs at different
educational leveis. 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 laevel and how those differ (a)
across governorates ano (b} between urban and rural areas. Only
as thia inforation is available can the Ministry develop more
accurate estimates of the financial impact of 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
achievement, even though there is evidence that those scaores
lack reliability. Indicators such as teachers’ level of
education and experience, amount of contact time between
teachers and students, the availability of 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 develaoped.
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FIGURE 1:

information Collected in MOE Annual Enrollment Survey

Information collected about students:

a.
b.
c.
d.
e.
f.
g.
h.
i.

type of school

number of classrooms

types of study shifts

distribution of males and females across classes
new, repeated, and promoted students

number of classrooms

number of chairs

students who eat at school

students who are given money groceries or baoth

Information collected about gstaf+f:

b.
c.
d.
e.
f.

gl

ke

number of teachers, administrators, technical staff and
labor.
Vemeni and non-Yemeni personal
number of teachers
number of teachers according to tneir nationality
number of teachers according the their qualifications
distribution of Yemini teachers- permanant and on contract
number of administrators at the school including
-headmaster
~-gecretaries
T=librarians
-custodi ans
in Teacher Training Institutes
-distribution of teachers accros subjects taught

Information about the school building:

is there a building
materials of construction
if no building where does instruction take place
ownership of building
condition of the building
building usage

~number of rooms for labs,bathrooms and administration
alectricity availability
other kinds of school activities

-for example school police ingstruction
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FIGURE 2:

Information Collected in ERDC School
Facility Study

Location and

General information on location:

a.
b.
C.

Geographi
.
b.
Ce.
d.
.
f.
g.
h.

name of insgstitute
date of start
place,villiage, province, district

al information:
location of school
surrounding location and baoundaries
land surrounding the location
ownership
possibilty of expansion
climate
neighboring populstion
general services

~alectricity

-tel ephone

-water

Construction and state of building repair:

a.
b.
C.
d.
90

type of building if any
number o+ floors

owncd or rented

farmes attached

uzaes of open «pace

Student distribution:

R

b.

section
-school
-male
-female
~clagsroom
stage
-first thru third

Student flow and enrollment:

a.
b.
c.

stage
repeators
vyears

22



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

Staff and labor force:
A. previous employment
b. number aof classes
c., previous amployment
d. educatiomal gualifications and date
e. salary
f. grade
g. current job
h. contract
i. expatriate
J. number of children
k. marital status
1. gender
m. naticnality
n. age

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

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

Distrubution of students:

a. sectian

b. stage
~firgt
-gacond
-third
-total

c. schoal

d. gender

@, classes

General Conditiaon of School:
a. windows,floors, walls building materials
b. sewage, water electricity
d. fixtures, beds
e. boards, drawers, tables, chairs
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FIGURE 2: Infarmation Collected in ERDC School Location and
Facility Study - Continued

- ——

Students on Board/Residence and Food:
a. residenceas
~gacial activity
-finance
-manager
-number of students
b. schocl food
-supplies
-cash
-allowance - .
c. labor force in food and residence
-residonce
-f00od service
-gupervision
-health
~housing
-food

Non-Yemens to Extend Stay:
a. name
b. mationality
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 cantributions
2. school revenue
f. contributions and gifts
g. vearly total
h. number of benificiaries
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Part 4: Cogllection and Entry of Data

This se2ctian discusses st-ateqgy for impraving data
quality, the use of common location codes across diffarant
data sats and the need faor caresful documantation and gasy
ratrieval of codebooks and computer output.

Stratagy for improving data quality:

Low data quality is the primary problem in curront MOE
data collection effarts. ' The MOE should emphasize improving
the quality of the data it now collects before expanding 1ts
data collection activities. The consequences of basing
decisions on low quality data is that subsequent analyses
will lead teo incorrect conclusions.

A key issue in data quality is the development of claar
data definitions. Froblems stem from twa sources:

(a) Fecople providing information do rot understand or
do not agree an the definition of the datae being
requested. For example a headmaster ask2d 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 guestionnaire,
(Z) the number of students who started third grade on
the first day of school, or (3) the average numb2r that
typically attend each dav.

(b) Data analysts differ in the way they define and
compute technical concepts. Wharzas on2 analyst mav
compute retention rate to mean progression rate,
another may define it to also include repetiticn rate.

It is impartant that, as new terms and concep+ts are
introduced., their use is well documented. Results cor data
analysiy forwarded to ministry officials for their use
should contain an explanation of how variables and concepts
were dafined in order to help the user correctly intsrprat
the information.

The develapment of data definitions and their
congistent use across the Ministry should be a priority
activity. The EMIS Supervisor should be given
responsibility to monitor analyses within the EMIS to enzure
that terms and concents are used within the detinitians that
have been developed.

The problem of data quality also relates to oroblasms in

reporting of data at th=2 school level and verifvying th2 data
at all levels. To improve data quality, the MOE zould:
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(1) provide training to governorats and schogl lavel
officials on correct procedur=s for completing
questionnaires, The training would help =2nsure that
achool pergonnel were using the same definitions of
tarms and counting anrcllments and stasfing imn th2 same
way. The training would help amphasi-e the importance
the Ministry attached to recaiving accurats data;

(2) institute data verificatimn procedures in which
questionnaires are checked for obvious @rrors before
being sent to Sana’aj;

(3) employ verification procedures in data entry, in
which data entry from a random number o+ survays is
double checked by a supervisor;

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

(2) develop a set of incentives to encourage zccurate
reaparting of data. One incentive is to return to =zach
gschool a computer printout of their enrollment and
gtaffing data for the last thres vears. This
accomplished two things: (a) school personrel receive
something tangible for their efforts, and (b)) they can
identify and report errors that may have occurred in
data transt2r to the computer.

In addition, the MOE may wish to a2xpleore the use of
edge coding the Annual Enrollment Survey so that data can be
keypuncned directly from the guestiornaire. Edge coding
refers to instructions that are coded along the edge of the
questionnaire that instruct the data sntrv persornnel where
each item should b= punched when it is being entar=2d in the
computer. Edge coding improves data guality by raducing the
numbar of times data is transferred during the data entry
stage.

i@ of a Common Location Coding System

The MOE, ERCD and CFO should emplay a cammon viliage
location coding scheme. Thias 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 CFPO as part of the 1786 c=2nsus. ZCF0
anticioates the full set nof codes will be availabls o MOE
by March., 1987. The importance of a common location coding
syst2m is discussed belaow.

A data set, understood within the EMIS, is a set of
infarmation about the educational system. For axample the
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MOE Annual Enrollment Survey, the ERDC Scheel Lacation and
Facilities Study and the 1966 Census ar=s each a data set.

A data base consist: <f saveral data sa2ts. Within a data
base, the data sats somstimes can be combined, if suffizZient
information exists on which to combine tham. For enampla,
the Annual Enrollment Survey contains information apout
gchools in aach district and theo (986 census will contain
data on the paopulation by age cobhort for each district. If
the data for 2ach district can be matched with the data for
the same district in the census data, important new
questions about schocl location can ba answered that could
not be answered by either data set alone.

With over 7,000 schools. matching districts by wsing
thair name would bezome very complicatad. A mara common way
to match data is to develop a coding scheme whizth agsigns
each district a code number. If both data s=ts use the zane
gat of district code numbers, data for each district from
the two studies can be matched by computer.

Many of tha most impartant questicons that MOE o
wish to address require that infarmation +rom severa
sets be combined. For example: (l) Data repeortaed by the
same schoel =mach year for several years nzeds to bs linked
8o that trends can be studied and monitored. (2) Data +rom
di€+arent studies may need to be linkad so that additional
guestions can be investigatsd. For =s2xample, it may be
-important to link the SLF data sat with th2 MOE Annual
Enrollment Survey data or to combine the census data with
botn af those data sa2ts.

It is critical then, that the MOE work with othsr
Ministries and agencies to devalop a common school ced2 that
will be consistently usad by t£he MOE and other Ministrias in

studies that jinveolve schools. The c=2nsus bureau in CFO
alrz2ady has a coding scheme that identifies each village 1in
Ya2ma2n., An additional T digit cod= could bas attachad tTo it

to identify specific schools within a village. Use of this
code in future MOE data collection activities would expand
greatly the power and usefulness of the EMIS.

Organization aof Data Entry

How data is organized for entry to tha computar is
detarmined, in lzrge part, by the type of decisions to which
the data will contribute. Data can be entared by
Gavernorate (all data from one Governorate is entarad bafore
going on to the next CGovernorate) or by education level (all
s2condary education data is =2nt2red for all Governorates
betfore before starting the entry of preparatory or primary
level data). In general, it is useful to entsr all the data
by education lavel, so that analysis can begin on that laval
aven as data entry for another level is still undarway.
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This gtrategy helps improve the timeliness of getting
information back to MOE officials. Thease data sets (by
education lavel) can be combined whenevar an overall
analysis of the aducation systam is appropriata.
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Part S: Physical Setup and Operation of a Computer Center

An aducational management information systam do=2s not
require computers—-—-the data could be analyzed by hgna. However,
as the size of tha education system grows and the amaunt of data
increasas, computers provide speed and ilexibility in data
analysis,

In setting up a computer center as part of the EMIS. the MOE
will face a series of very practical decisions about the location
and operation of the comput=r equipment. This saection discusses
five issu=s: (1) location of computer eg3uipment, (2) location of
personnel trained to operatz the equipment, (I) the training of
personnel, (4) selection of appropriate computer programs to use
in doing the analysis, and (2) the reporting structure of the

EMIS within the MOE.

ARSI

The location o+ th2 computer =quipment should reflact siy
considerations:

Adequate space must be provided for the computers,
printers, computar paper and supplies, and personal desk
spac2 for the computer operators.

GE’The computers should be located nzar each aothar,
Computer aperators need to be able to assist =ach other 1n
solving programing problems. '

QComputers ara gquite sensitive to dust and heat
Farticularly in Sanaa, which often is dusty, it is a2ssantial
that the computers be kept in an air conditioned area and
protected from dust and dirt.

Computers also are sensitive to rough tr=zatment and
misuse. Since repalrs can be expensive, time consuming, and
may cause serious delays in the Ministry’s access %o
infarmation, it ig important to house the computars in an
area that is secur2 and protected from persons who ar=2 not
trained in their usa.

It is important that enough space is pravided 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 neaded by an MOE
official.

Operating a computer often requires conceantration.
Frequent intarruptions of the computer operator canm l=ad to
errors. The space should allow for some privacy bv limiting
the access of peaple to the computer worlk area.
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2. Location of personnel

The people trained to operate tha EMIS should be locatad
na@ar ana another. Ag individuals increase their gkills in
operating the computers and in warking with particular cocmoutzr
pragrams, thay should be immediately available to‘assist =ach
cther with questions aor problems that arise in operation orf
equipment or formulation of an analysis,

The MOE central offices are already overcrowded and adequate
space for a computer center may be difficult o locate in that
of+ice area. One possibility is5 to locate the computer czntar at
the ERDC., Four r=asons support this possibility:

(1) Adeduate spaca is available and could b2 air conditioneo
and secured at less expense tnan 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 computsr p=areonnrel
in the MOE and ERDC are aware of how =2ach group is zoding
data, defining variables, and formulating data analvses.

(4) The proximity of MQOE and EFRDC personn21 will help
encourage collaboration between grougs. I addition, =as th
MOE data base grows, it may be desirabls to run sams
analysis on the larger ERDC computer.

(]

<. Selection of caomputer croqgqrans

Computer programs are written in "machirme2 languaga" (suzh as
BASIC or FORTRAN) which instructs the computer to pertorm
specitic opaerations. Computer programs to analyz2 data can be
written in these machine languages. Howaever, if the sam2 types
of analysis (such as fregquencies or cross—tabulations) are uzad
frequently, it is not efficient to create a computar program in
maching language =2ach time. Consagquently, many compan:es havs
cdeval oped commercial programs in which the machine language fcr
particul ar types of analysis have alr=zady been presarad. 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 avaiiabl

2
5y

programs. At this point 1n develcpment of the MOE data stam,
all data analysis needs of the MOE can be met througn the use =f
commercial programs. Further. staff can l=2arn to run commsrcial
programs much more =2asily than machine language programs. It 1is
not necassary for an EMIS staff member to know machin= !anguage
programming to be able to compute thz statistics the MOF needs
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The choic2 of which computer programs to use is an important
decisinon for the MOE. Many commarcial programs for word
processing, data analysis, and data management ars= availabla
commaer=zially. They ditf=2r in their =ease of use, cost, and the
amount of data they will handla. Several diffarermt commercial
programs aroe availabla to do the type of analyses the MOE needs
to conduct. However, if different staff members use different
programs, -hrae problems result:

(1) Staff members are not able to help each other solva
problems if thay are not familiar with =ach otnar’s
programs.

(2) . Data sa2ts may b= developed and fcrmatted for differsnt
programs making it difficult to combin2 data s=ts or run
summary analysasg.

(3) If EMIS ataff leave their Ministrv Jjob., the data
analysis on which th2y were working csnnot =22:zily be nlowad
up by other staff members.

1
1

Staff should be encouraged to expariment with other computsr
programs, but afficial work should be limited to thosz =z2l2ctad

for Ministry usa. Changing computar programs often rzguiras
considerable time and euxpense for training of personnz2l and re-—
entry of data 1n the new programs. Consequently, the computsr

programs used by the MOE should be changed only aftar caratul
testing and consideration of the new program.

Particularly during the first few years of implementation,
the EMIS should amploy only a small number of commercial proarams
and all computer staff members should becom= proficient in thcse
programs, Two commercial programs appear to have particular
advantages for the MCE.

ENABLE: this program consists of five subprograms:

spreadsheet analysis - used to analyze columns and rows ot
numbersg. This is similar to the computar
.

program Dr. Strudwick used tc summariz2 the
1983/8é6 schoal enrollment data.
- data management - used to organize and move data files (for

example, it could be used to identify those
district which had student attriti2an rates
higher than the national avarsge).

- graphics - used to dewvelop charts and graphs to assist
in reparting rasults.

-~ word processing =~ used to write reports and t=ut in English.

- spelling checkar - checks spelling of English text and

identifies miszspelled words.

Enable has four particular advantages for use in Yemen.
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1. The subpregrams are “integratad”, That means., fcr
example, that a chart developed in the graphics grogram =an
be insartad into text being writtan with the word processing
program or that a graph can be davelopsgd from data in the
spraadsheaet program.

2. The program has five of the most frequenflv used analysis
and processing activities., It is more efficient to learn

than having to learn five geparate programs to accomplish
the game functions.

3. The spraadsheat analysis within ENABLE can be used for
the analysis of school enrollment data within =2ach school
vear,

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

SFSS-FC+: This proagram is specially cesigned +or statistical
analvsis of data using a micro-computer. It offers a wids range
of statistical technigues appropriate for analyzing 1args and
somewhat complax data s=2ts.,

SFSS-FC+ is easy to use and offers a wide range of
statistical tezhnigues. It is already being used by the
government and donor agencies (i.=2., CFO and USAID). Its primarvy

us2 with the Yamen MOE data is for computing trands ir ths data
from schools, districts, and Governorates cver ssveral yvears.
Thase types of analyses require that school, distriz+t, and
Governorate data from several vears be linked together and
measures cf change over time be computad. For example. SFPES-FC+
would bte useful for ccmputing examination pass ratss for 2ach
Governorats over a five yesr period and computing cy=l= caost for
fach year based on those pass rates.

SFSS~FC+ is particularly appiropriats for data s=2ts such as
the School Location and Facilities study being conductad by the
ERDC, where the interest is in investigating ralationshins amorg
variables (or sets of variables) as cpposed to daveloping
frequency counts of the number of persons within catagorias,

In addition to ENAELE and SFSS-FC+, tha MOE should eyplors
the availability of commercial word procassing programs in
Arabic. Arabic word proczssing programs can be us=sd cn the I&M
microcaomputers and would assist tha MOE in report preparation and
manuscript development.

4, The Trzining of Fersonnel

Sucz=sssful operation of an EMIS ra=gquiras that at lsaszt four
skills be recresented across the staf+: (&) conceptualizing the
data needs and developing the mechanisms to collect the dasirad

data, (b) data coding and entry skills, (c) th= operaticn of
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computar aguipment and commerc:i:al saftware. and (d) the
interpratation 2+ Jdatsa. Idesally., all personnel op2rating the
EMIS have all these skills. However, it oft2n is necessary Lo
introduce some daegrec of specialization in ora2r wa more
efficiently target training opportunities. It is possible. for
axampla, that a person could operatz the computer 'and selected
computar prcograms without heing am expert in interpreting ths
results, Nonetheless, some knowladge af each activity is helpful
30 that, for example, a coumputar operator would realize if an
analysis was not computing correactly.

At present, the senior ministry staf+ do most of thelr own
interpretation of the data provided by th2 Dapartment of
Statistics and Flanning. However, as the size ana comoi=wtity of
the data base increasas and the types of analyses become more
technical, senior MOE staff may need to delsgate more of the
intarpretation activity teo staff members. To do this
succassfully requires three things:

(1) sta+f trained to parform this tyo=2 aof function,

(2) incentives to keep them at the MOE. and

(3) s=2nior staff willing to includs these parsons at
sufficiently high levels of policy discussions and dsbat
for the analysts to understand what typ2s <of analysis an
data presentations are most useful toc the dscision orccs

It is eupectad thaet the full staffing of the EMIS will be
developed cvsr zeveral vyears. Farsaonnel with the following
skills will be needad:

-data collectors and verifvyers
—-data coders
-data entry personnel

-data analysis I =trained to handle routine dats cl=aning
and analyses.

-data analysts Il -trained to merge data gets from aiffarant
vaars and to conduct analysas to
identify and monitor trands.

-data analysts [[I-trained to develop =2ducational
projections and conduct policy
analysis.

-EMIS supervisor -responsible for the overall flow of
work and for setting pricrities for
data analvysis.

Training in ths operation aof microcaomputars a2nd s=2lectead
computar programs can be conducted effectively through a serizaz
of short training courses., Whenever possible, these should be
conductad in Yemen using the computers in the MOE. This strateqy

makes it passible for mare Ministry staf+ to participate in the
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trairing and reduces problems trainees sometimes hava in
trangferring their training from one type of microcomputar to
another,

Some training can also be provided through 1n—ser/1'a—
training as EMIS staff work closaely with senior mihis try
officials. This will be aspecially important during the esarly
stages of EMIS devalopment. However, on~the-job training cannot
replace the need for +ormal training in the latest planning and
research methods. Consequently, selected MOE staff should be
sent for training in planning, statistics. and policv amalveis.
These skil's emphasize the usa of data and anmalysis in decision
m&king. Following training, thesae staff members should mov.= 1nto
pesitions within the MOE where thesy can halp identi<y and
formulate the data needs related to larger policy issues, salsct
and develop the appropriate type of dats analysis, a2nd interpret
the results in a manner that ties the data back to the policy
igsues under discussion. :

While a continued orogram of staff training will be
important to the continued develonment of trainsd EMIS staff,
retantion of those personnel with training and experisnce will
also be important. Farsonnel with computszsr skills will have many
job opportunities available to them and keeping them in ths MCE
will requir=s an effactive incantive svstam.

S. Reporting Structure of the EMI3 within the MOE

The EMIS will be an activity located in the Department of
Planning and Statistics within the Dir=zctorat2 of Technica
Services. However, it is expected that the Director of the EMIS
will work clos=sly with the Deputy Minister in the definition of
data needs, choic2 0f analysis, and s=lection of reporting
formats. Fzquests from other Directorates for infoarmation from
the EMIS are expected to go through the Deputy Minister. It is
recommended that the General Directors meet as a group to
8valuate the usefulness, aczuracy, and timelinaess of the
information thevy r=zcaive from the EMI5 system and develoo
speciric procedur=as for improving the usefuln28s of the systanm.

At present, responsibility for the collaction and analvys=s
of educational data is spread across saveral agencies (MOE, ERCD,
CFQ). To address some of the more impertant policy issues +1C’ﬁu
the MOE will require the use of data from sources other than *fhe
MOE’s own dzta collection efforts. The mechanisms to encour ags
and suppart this tyne of sharing have not besn fully devealazo=d
yet. Consaquently, policy decisions will n=2ed to be made 1n tre
MOE and othar ministries that encourage sharing of data sats and
use of commaon locational coding schemes.
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Part 4&: Analygis, Interpretation and Reporting of Data

In order to zonduct th=a appropriate anglvsis.‘EMIS staff
have tc understand what peolicy issuas are heing diﬁ:ussed and how
thae data are to be used. However, even the best ahalvysis is of
little use to MOE officials unless the infarmaticni is clearly and
correctly interpreted and reportad in an appropriacte mannear.,

At present the MOE conducts primarily (1) descriptive data
analysis which emphasize frequency counts of the number of
students., tzachers and facilitiss and () selected cross-

tabulations (such as the number of Yemeni and non-=Ya2meni t“=2achers
by governorate). Chce data ara computsrized. these sam2 analy3ses
car be conducted with greater speed and flexibility than at
presant. For example, as new data are r=zcei1ved or old data ars

revised, tpotals can be recalculated gquickly. However, the
computer alsc allows easy computation of information that wculd
be difficult and time consuming to calculate by hand., far
arxanple, changes in school enrollment by gender for =zach
Qovernorate over a three year period, or the relationship of
tevtbook availability to =2rxamination pass rat2s in eac
gavernaorate.

One riz'. in the early stages of an EMIS is that the svstiam
is overwha'med by requests for new and different tvoes of data
analysis. Consequently, it will be important that & clzar
meczhanism for s2tting priorities for data analysis is
established. The critaria for detaermining acce2ss and priority
might include:

1. how claarly the data analysis is r=2lated to paolicy issues
under discussian

2. the time frame in which the infarmaticn is required:

Z. the ability of the afficial reguesting the analysis to
interpret and use the ra2sults; and,

4, the amount of sta+ff and computer time that will b= tied
up 1in conducting the analvysis.

At early stages of an EMIS, priority should be given to
extending the descriptive data base about the MOE. Onlv as
computar operators bzcome gxperienced in using the comout2r and
as staff trained in statistics and planning are availabl2 should
the EMIS move %o more complex analyses.

Types of Analysis

The type of analysis is determined by haow the data will be
used. The proposed EMIS will have thr=e primary us=2s 1n the
Ministry of Education: (1) to describe the education svstam, (2)
to identify and monitor trends in =2nrallment, stafring and
facilities and (Z) to develop projections of the cost and
financing and the supply and demand of a2ducational services.
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Degcribing the Educational Svstem

A descriptive analysis of annual education data should be

caonductzd sach vyear. The data for this analvysis will be
collected through the Annual Enrallment Survey which is recaivad
in the Ministry in January - March of ®ach year. This analvsis

will provide information on student enrollment, numbsar af
tlassrooms, lavel of staffing and facilities use by district.

govarncrate, and nationally. This data can be analvzed and
reported by grade lmvel and by subcategories of variables (such
as boys and girls, Yemeni and non-Yemeni teachers, etc.). This

analysis can be done with the spreadshest and data managemant
programs within ENABLE.

Identifying and Monitoring Trends

As comparatle information about the =2ducation system is
collected each vear, it will be possible to identify, the
direction and magnitude of changes in the educational systam.
This analysis requires that data from the Annual Enrollment
Survey =zach year be combined with the enrollmsmt data from
previous vears so that changes in enrollment., staffing. ard
facilities use can be identified and monitored. This activity
requires stat++ with more advanced computer skills sincz this
analysis will reguire the use of both EMABLE and SF33-FPC+. Staff
will also need to understand basic statistics in order t-o analvza
the change across vyears.

Develcoing Frojections

The MOE and other ministries curre2ntly are making decisicns
about the2 number of teachers, facilities, and suppli=s that will
be nmneeded over the next twenty years, Data from the EMIZ can
serve as the basis of these tvpes of projectians. Further. =Zha
system allaws Ministry officials to tast different policy coticns
by analyzing national data as if a particular policy had alraady
been put into effect. For example, the 1985/36 MOE schocel
enrallment and staffing data were used to examine how much monsay
would be saved in expatriate teacher salaries if half of the
secondary school graduates taught for 2 year follawing
graduation. This type of analysis is callad a simulation~=tha
data alr=ady available are used to "simulate" the affects of a
pclicy before the policy is really implemented. Far emxamola,.
student enrollment data., examination pass rates. and educational
expenditure data can be use to test how cvycle cost would be
affacted if the examination pass rate were to drop bv five
percent. Simulations help policy makers examine potential trade-—
offs to more fully understand how propossd policisas might affact
the systam. Develcping cost and enrcllment projsctions will
regquire advanced computer skills and considerablea training in
statistics and planning.
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Interpretation of Data

Proper interpretation is oftan the stumbling block of an
information systam. The experi=nca2 in other developing countrias
is that large amounts of data collected for an information svyztam
are alther navaer proczssaed or thz analyses ars naver fully
examined and interpretsd. This suggests that to &void wasting
resources, a critical assessment of the capability to anmalyz=s and
intorpret the data by the time it is needed bv MOE officials
should be a primary criterion to decide what type and amount of
data should be collected.

Interpratation of data should emphasizce common ssnse and
logical rzascning. rather than more complex statistical
procedures.

Initially, MOE senior officials probably will continu= to
interpret the data they need in their planning and policy
discussions. As the volume and complaxity of the analyses
increase, the MOE may wish to hawve EMIS staff sp=2cially trained
in planning, statistics., and policy analvsis assist 1n the
intz2rpretation of data.

Repcorting

Data should continue %to be rzparted in forms in which the
MOE staff i3 already familiar. Fresentation of rssults 1n tables
is most widelv understood and. for that rzascrhn. is most ussful,
How=ver., EMIS staff should be =2ncouraged to devalop charts and-
graphs using ENABLE and 3FSZ-FC+ that can help illustrats ths
tabul ar material. It is important that data analysts reozlize
that the same data can be presanted in several different wavs-—-
th=2 choice is one the user should make,

All tables. charts and graphs should b2 accompanisc byY 3
narrative which exonlains (l!) what data bas2 was used in the
analysis, (2) what analysis was emploved. (2) when the analvysis
was conducted, (4) any special information about the way the
variables were defined, and (8) any assumptions that might have
beaen 2mploved in tha analysis. Far example, an 2nrollment
projection for primarv school might have been based on an
assumption of a ten percent student attrition sach y=ar.

An important part of repoarting is the ability for
information retrieval. The EMIS should maintain a library of all
codebooks and finmal computer analysis for esach data sat. All
dacumentation necessary to allow a new user to examina output
and be able to understand the data set us=2d. the tvps of aralwvsis
amployed. the specific manner in which variabl=ass were defined and
coded. and the results that were obtained in the analvsis should
be available. Only in this way can the MOE dev=2lop a cumulative
data base.
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Digtributicn af Information from the EMIS

The MCE should develop policy regarding the distribution of
results of routine analysis. It is recommended that maost routinzs
arnalysis (2.g., school enrollment, staffing, and facilities us=2
data) be given wide distribution within the MOE so that MCOE
officials arz all working from the same education ‘statistics.

All reports should be claarly dated to help aveoid confusion if
ravised statistics are releasaed when more data is received or
arrors are corrected.

In addition, the MOE will need to devise policy regarding
the disftribution of aducational statistics and data analysss to
individuals and groups ocutside the Ministry. For example, ovar
time the EMIS will become an impaortant resource for researchsars,
While the first priority of the EMIS is to provide accurates and
timely information to Minist:'y officials, policies and strategy
for allowing researchers access to the education data base can
contribute to the leng term development of the educaticn systam.

Organizational Issues

The development of the EMIS can give the MOE more r=2liabls,
accurata, and timely data to use in education policy devalopment.
However, data can also limit choices. The availability cf data
can constrain dszcisicns based on political or social
censideratiorns as people are forcesd to defend thelr dacisizr zn
maore objectiva grounds. Cons=quently, some of<icials may not
suppart “ne EMIS if they believe the rasulting data arz altsring
their role in tha Ministry or limiting the decisions they wish to
make., MOE officials will need to he sensitive to these typss of
issues, particularly during the =arly stages of EMIS develooment.
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Part 7: Proposed Checklist for Monitoring Data Collaection,
Entry, Analysis, and Reporting Activities

The following questions may be helpful as pa % of a checklist
that the EMIS Supervisor could use in reviewing pregerations for
data collection, entry and analysis activities of the EMIS.
Additionmal 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 issus=s
being addressed in the Ministry?

Is the desired infarmation already available saomewhere else in
the Ministrvy?

Do respondents have sufficient knowledge to be ablza to provide
the information requested?

Desiqn and formatting of data collection instrument

Are terms on the questionnaire clearly defin=d?

Are items clearly stated?

Are instructions for completing the questionnaire clearly stated™
Is the farmat aof thes questionnaira s=2t up for easy coding?

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

system?

Techniques for improving data quality

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

Are responses to the questionnaire checked for complateness and
accuracy before being sent to Sana’a?

If data are'trans¥erred from the questionnaire to a zoding sheat,
are peqple doing the transferring trained to do this?

Has a complete codeboolk been developed to assist 1n data @ntry to
the computer?

Are random checks made of accuracy of data cbding?
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Ara coding =2rrors corrected when they are identified?

Are data coders who make repeated arrors sent for jfurther
training or transferra2d to aother johs?

Once the data ic 3ntered into the computer, are missing and out-
of-range variables identified using a fraquencies program?

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

Conduct of data amalysis

Are duplicate disks of data made for all data sets?

Are computer p?ogrammers and operators adequately trained in
operation of the programs and 2quipment they will bs using?

Are computer praograms correctly prepared and run?

Is the workspacz2 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 document=2d and attached to
the data cutput for that analysis?

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

Are rasults promptly distributed to appropriate MDE officiale?

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

Ara copi=2gs of all caodebooks and finmal computer cutput filed in
the EMIS for easvy future retrieval”?
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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 proposal developed for
The Yemen Ministry of Education
in collaboration with USAID/Yemen and
The Improving the Efficiency of Education
Systems (IEES) Frodject

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. An EMIS consists of five components:

(1) a specification nf data needs and selection of

appropriate indicatnra:

(2) a procedure for collecting, coding, and storing the

datas

3) a computer system (the computers and the computer
programs, called "software") capable of anmalyzing the data:

(4) personnel trained to operate the computer and the

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

been analyzed and relate the results back to the questions
and policy issues under discussion.
I¥ 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 Frogress of the MOE in Collecting and Using Educational
Information

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

1. The EHR Sector Assessment consclidated and interpreted
information from acraoss the Ministry of Education.
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2. Efforts continue within the Ministry to consolidate
responsibility for data collectiomn and amalysis in the
Department of Planning and Statistics.

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

IPM 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.

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

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

7. Substantial analysis of recent enrollment. staffing,
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
plamning is limited by three things:

1. Personmel in the schools who are responsible for
providing information often make reporting errors. At

and

present, no system is employed to mornitor the quality of the

daeta 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

gquestions under discussion.

3. 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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2. Financial i1nformation on tne cost of educatioan at each
level is necessary in order to more accurately track current
costs and how they wauld be affected by propeosed 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 alleocation 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) Adeguate 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
golving programing problems.

(c)Computers are sensitive to dust and heat. It is
essential that the computers be kept in an air conditiconed
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.

(@) 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 leocated
near one another to assist each other with gquestions or
problems that arise in operation of eguipment or formulation
of an analysis.
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(B) The MOE should zons:aoer leocating thie EMIS 1n the ERDC.
The MOE central offices are alreardy overcrowded anc adequate
space for a computer center may be difficult teo locate in
that office area. Adequate space is available and could be
air conditiconed and secured at less expense than space in
the MOE. Further, the MOE and the ERDC computers ctaffe
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

formul ating data analysis. Also. the proximity of MQE and
ERDC personne! 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 cocllect the desired data, (b) data coding and entry
sikills, () 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. Wwhenever 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 amalysis. Following training, these staf+f
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 polincy 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 cuperience will
also be important. Fersonnel with computer skilis 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 ccmmercially available programs. At
this peint in development of the MOE data system, all data
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analveis neeas of the MOE can be met through the use of
commercial programs. Further, staff canm learn to run commercial
programs much more easily tham machine language programs. It is
not necessary for an EMIS sta+f member to know machine lanquage
programming to be able to compute the statistics the MOE needs
for planning.

FParticularly 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. The use of too many different programs leads toc three
problems:

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

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

(3 I+ EMIS staff leave their Ministry Job, the data

analysis on which they were working cannot easily be picked

up by other sta+f members.

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

Two commercial programs appear to have particul ar advantages
for the MOE.

ENAELE: this program consists of five subprograms:

- spreadsheet analysis — used to analvze 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.

SFESE-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 comple:: data sets. SPSS-FC+ is easy to use and offers a
wide range of statistical technigues. 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 &SFSS-FC+. the MOE should exclcre
the availability of zommercial word processing programs in
Arabic.

Sources of Data for the EMIS

Three data sets form the core data for the EMIS: the annual
schoal enrullment survey conducted by the MOE, the Schoal
Location and Facilities Study conducted by the ERDC. and the 1986
census, avallable from CFO.

Collection of Data

Low data quality is the primary problem in current MOE data
collection efforts. The MOE should emphasize improving the
guality 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 cbvious errors befores being
sent to Sanaa: ,
(3) 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 additicn., the MOE may wish to explore the use of edge
coding the Annual Enrollment Survey so that data can obe
keypunched directly from the questiornnaire. Edge coding improves
data quality by reducing the number of times data is trans{erred
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 ecodinmg 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 determinec by how the data will be
used. The proposed EMIS will have three primary uses in the MOE.

l. To deszribe the education sycstem.
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The descriptive analysic drawe on data +raom the annu&l
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 direction and magnituue of changes in the
educational system.

S. To develop proiects of educaticnal 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 CFO 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 guality improves, as computer
operators become experisnced in using the computer. and
as staff trained in statistics and planning are
available should the EMIS move to more complex
anal yses.

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

Interpretation of Data

Interpratation 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 ic already familiar. Fresentation of results in tables
is widely understood and. for that reason, most useful. All
tables and charts should have the source of data., tyoe of
analysis, data definitions, and assumptions of the analysis well
documented.

Documentation
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The EMIS should maintairm & library of all codebtooks and
fimal 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 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 obiective 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 thevy wish to make. MOE
pfficials will need to be sensitive to these types of issues,
particularly during the early stages of EMIS development.
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Documentation

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

Distribution of Information from the EMIS

The MUOE should develop policy regarding the distribution of
results of routine analysis. It is recommended that most routine
analysis (e.g.. schoal enrollments, staffing. and facilities use)
be given wide distribution within the MOE so that MOE officialsz
are all working from the same educational statistics.

Organizational Issues

The development of the EMIS can give “ne MOE more reliable,
accurate, and timely data to use in education policy development.
However . data can also limit choices. They can constrain
decisiong based on political or social considerations by forcing
people to defend their decisions on more objective grounds.
Consequaently, 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 bte sensitive to these types of issues,
particularly during the early stages of EMIS development.
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