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Preface 

To have universal basic education by the year 2000 has been the concern of 

development efforts in low income countries during the past decade. Yet many 

zountries are unlikely to reach this goal because of depressed economies, high 
population growth rates, high unit costs of education, and inefficient use of resources. 
Schools in these countries have few books, no labs, overcrowded md unfurnished 

classrooms led by teachers from the city whose experience has taught them linle that 

is relevant to c h i l h n  whose fxst needs are food and shelter. 

Universal basic education is fundznental for sustained development, but current 
delivery systems are inadequate. Many policymakers are willing to try new 

techniques, but so far litde understanding exists of how these work, or of the 

organizational requirements for their implementation. Many countries now have 

mined reszwchers and the beginning of networks that link researchers within and 

across corntries (and to policymakers); but planners and policy makers lack the 
means to make most effective use of the infomation that could be made available to 

them. 

EPICS was developed to model and simulate the dynamics of educational policy 
making and planning in a low income country. The simulation provides a r d s t i c  

environment in which to experience and experiment with fundamental concepts and 

issues in planning for educational change. The simulation provides an opportunity to 
explore the relationship of education and development at the national, regional and 

community levels. 

The challenge of he sirnu1Iation is for par qmrm to integrate and apply their skills in 
conducting policy research and planning using innovative technologies. The goal of 

t le  game is to gain universal literacy for primary schwi education in the fictitious 

country presented in the scenario. Participants can succeed or fail to achieve this goal 

with varying affects on agriculture, health, and industry within the country, 

No simulation can model more than part of the reaIity of an experience. Practicajity 
requires that the model be a simplfied version of actual life. Polieymakers, planners 

and students fkom many differeat counmes who have participated in rhe simulation 
over the past year have told us that EPICS is a realistic simulation of the experience 
of planners and policy maker. in ministries oi education. As the title suggests, EPICS 
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is an attempt to characterize some approaches to modeling that must be understood in 
L,-der to carry out the heroic actions - large or small though they may be - 
necessary to achieve universal primary education. 
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EPICS is a dynamic simulation that explores the complexities of 
education policymaking and planning at the national level (within a 
ministry of education). As the system is complex, so too is the 
simulation. You probably won't be able to remember the roles, 

information and rules of the game on the first or even the second 

reading. At times we ourselves must refer back to the role sheets and 
the manual. Mistakes that may be made during the run of the 
simulation can either be absorbed or cmected. Ow advice is to be as 
prepared as you can while understanding that, as is true in life, 

mistakes happen. In the simulation, mistakes are recoverable. 
Depending on the number of people playing and the number of 
gameboards you wit1 be using, you may want to have more than two 

people coordinating, though the game can be run for two tables by one 
person. 

The Coordinator's Manual contains information and materials 
necessary for running the game, including a description of the model 
assumptions, a review of events and feedback materials, guides for 
conducting the pre-simulation briefing and post-simuIati~n debriefing, 
and sample case study mated.  

Background 

Recognizing that the past has everything to do with the present and 

&ects the future, we begin this guide with some general information 
about the history of the development of the simulation. Included are 
the reasons for selecting this technique md the purposes of the 
simulation. The process of developing this simulation model has been 
a f-ting one that has included many people from many countries 

and cultufai perspectives. Though this information may be interesting, 
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it is not essential to understanding the running of the game. The basic 

information far running this model is presented on pages 19 to 25 and 
you may want to turn directly to those pages to begin your readins. 

The development of EPICS began with a desire to help practitioners 

and students of education policy and planning to learn about the 
development of education systems in low-income countries* through 

active participation. EPICS focuses on decisions made at the national 

level about access to primary schooling. 

Many low-income countries are trying to achieve univer~2 primary 
education by the year 2000. Over the past decade, md particularly 
during the past five years, a great deal of research hiis been conducted 
in low-income countries that helps us to understand the factors that 
create or contribute to children's access to schooling and to their 
retention rates in education systems. Tfiere is now an extensive body of 
knowledge u p  which to fomuWe policies and plans. 

However, while understanding the factors is a necessary condition to 

devising and implementing effective policies, it is not sufficient. 

Informed policymakirrg depends upon understanding individual fab'tors 

as well as the relationships among the factors and the patterns that 
connect them. Often when policies are made with an understanding of 
one or two factors alone the unintended effects can be detrimental to 
the overall stability of the system. An understanding of the whole 
system and the relationships among various elements within it 
increases the likelihood that the factors se1ecW for policy choices will 
be beneficial. This belief is an integral part of the EPICS simulation. 

Various modeling techniques are used to forecast m project the short- 

and long-term consequences of policy options. Computers synthesize 
large amounts of data quickly. Education ministries are beginning to 
use microcomputer-based simulation models for projecting enrollment 

* The term "low-income" countries wiU be used throughout t b  text rather than 
"Thud Wurld" or "developing." 
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and repetition rates. These packages are extremely useful but do not 

take into account the social or cultural elements inherent in any 

planning process. Decisi~n simulations placed in a gaming format are 

able to incorporate the social and cultural components, which is why 

we have chosen this mcdeling technique. In this simulation people play 

roles, have goals, and make decisions that have consequences on 

access to education as well as on other areas of life such as health, 

agricultural production, ecc. 

Gaming simulation functions to: 
* Demonstrate the effects of different policies 

Allow policy experimentation without risk 
Convey general principles of system behavior 
Allow research into the khaviar of a system 

Gather and exchange information among the participants 
themselves 

Provide participants with a shared experience to aid them 
in discussing problems 
Convey insights about impacts on the economy, society 
and political system 

EPICS is based on several reviews concerning access to education that 

were conducted by Project BRIDGES in 1987-88, including: Access 

and Retention- in Primary Education in Latin America by Carlos 
Muiioz Izquierdo and Sonia Lavin de Arrive; Variables Afiecting 

Policies, Programs and Program  ement en tat ion in Access to School 
by Weining C. Chang, Anna Madison and Bella W. Higdon; and 
Improving Access to Schooling in rhe Third World: An Overview by 
Mary B. Anderson. Dr. Anderson presented the framework of analysis 
that we used in EPICS. Within this framework, we applied Pakistani 
data collected from UNESCO, The Research Triangle Institute and the 
Government of Pakistan through Aoject BRIDGES. 

As the s h u l a ~ o n  developed, we explored the relationships hat exist 

between the quality and quantity of data coUecaon and how it is used 
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or made available for use through the Education Management 
Information System (EMIS) Ofiice. Therefore, the simulation 
approaches organizational ~iationships within ministries as well as the 
effects their policy decisions may have on various population groups- 
The consuuction of particular aspects of this part of the model was 

based largely on observations and experience of EMTS implementation 
in Egypt. Case studies and other data sources used in the model are 
listed in the references in Section Six. 

Summary of the EPICS Simulation 

Subject Matter and Purpose 

EPICS simulates the way that relationships among variables within the 
education system can hinder or promote access to and reteation in 
basic education. Specific attention is given to countries that are 
decentralizing arrd diversifying their education systems. The 
simulation focuses on policies that have an impact on four explicit 
population groups: urban, rural, boys and girls. Socioeconomic status 
is represented by a hierarchy of opportunity in the four population 
groups; urban males represent the most advantaged p u p ,  =d girls 

the most disadvantaged group, with urban girls and rural boys in the 
middle range. 

Objectives of EPICS 

The objecuves of EPICS are to: 
* Encourage Oiscussion about resource allocation under budget 

constraints 
Illustrate the need to identi@ sets of factors that affect demand 
for education and increase access among particular groups within 
their own context (girls and boys in urban and rural areas) 
Emphasize the importance of understanding the effects of 
multiple factors in designing a policy 
Emphmize the importance of multiple strategies 

Show the delays involved in setting up programs 
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Bemonstfifte the qualitative and quantitative effects of different 
policies 
Give practice in communication, negotiation, and cooperative 
group strategy to promre participatory planning 

Context of Use 

This simulation is designed to be used in professional meetings, 

conferences and aaining sessions, as an "'opener" or "finale" in a 
workshop or course and is intended for professionals and lay people 

alike, The simulation can be uscd for planners within ministries of 
education as part of in-service training. It cae &so be useful to 

academics and researchers studying ed~cation systems in low-income 

countries.. 

Framework of the EPICS Model 

The model underlying EPICS is based on a framework presented by 
Mary 8. Anderscn in BRIDGES Research Report No. 1: Improving 

4ccess to Schooling i;l the Third World: An Overview- The hamework 
considers three pairs of policy interactions that affect educational 
opportunity at the primary school level: 

policies to increase VS. poiicies to increase 
~ W P ~ Y  demand 

policies to increase vs. policies to increase 
overa N enrollmenrs enroliinenrs of groups 

currently underrepresenred 

policies to improve vs. policies to increase 
oppmm'ties to retention of tbse who 
em011 are already enrolled 

Policy interactions in these areas are shown to have differential impact 
across four population groups: 

Rural girls Rural boys Urban girls Urban boys 
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Figure 1 illrrstrates the conceptual rn- def of factors associated with 
access to schooling following the s ,ply/dernanQ framework. This 
model indicates tbat the provision of jucational opportunities depends 
on resources md goverrimental facu ; while the response (or demand) 
to edrrcatiod oppmtunities depends on household factas. Between 
these two ca;egories we have a negative feedback loop indicating that 

supply and demand are affected by each o t k .  The model seeks to 

maintain equilibrium between supply and demand. Equilibnsm is 
dffected by factors in each category. On the supply side resources 
available to the government are affected by economic factors at the 
household level; econoric factors are in turn af6ected by socioca~ltwd 

factors; socicxult~m3 Zactors aiso affect policy, and so on (tktzi'cs sf 
the conceptual model ate con&& in the appendix). 

With this ca~cepm'l tnoael in mind, a st of policy options were 

A c t e d  and modeled as shown in Figure 2. A brief description of the 

policy options are presented in Figure 3 fp- 10)- complete 

description of the policy options and assulziptions begins on page 1 1, 





Section One: Tnrroductiun and Bac/riground 9 

Figure 2 
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Policy Options and Assumptions 

Investments can be made in six categories of policy options in the 

EPICS model: ( 1 )  facilities and materials, (2) organization, (3) policy 

research, (4) EMIS. (5) general education, and (5) differential 

education. Each of these areas has subsets of activities in which to 

invest. Policy options and assumptions presented in the model are 

listed below. A summary of policy options is presented in Figure 3 

(P. 10). 

Facilities and MateriaLs 
There is always a need for places where children and teachers can meet 
for format education. The supply and quality of these facilities can 
affect opportunities for children. Policy choices in the category of 

facilities provides funds to build new facilities or improve the quality 
of existing facilities. Policy options in the category of facilities include 
school construction, desks and chairs, and water and latrines. 

School Construction: The distance between schools and students' 
homes is a critical factor in access, especially for girls. Building 
schools increases opportunities for chiidre-n to enroll over dl 
populations. Immediate investments will affect urban areas first and 
later the rural areas, since schools are built first in the cities and then. in 

the countryside. 

sks and Chairs: Desks and chairs increqse the quality of existing 

schools. 

Water and Latt in~:  Water and latrines increase participation by their 

effect on health and w e l k  across all populations, but especially for 
girls. 

Orgutu'zution 
Organization increases efficiency of the system through redistribution 
of resources. 
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Double Shifts: Double shifts can increase the number of children that 
one school can accommodate, provided that the distance to school is 

reasonable anand that teachers are not overburdened. Double shifts can 
increase participation in densely populated areas where facilities 
already exist, and therefore benefit urban areas first. 

Academic Schedule: Academic scheduling achowledges seasonal 
changes that affect enrollments. A flexible academic schedule creates 

more educational opportunities for rural population groups, both male 
and female. 

School Clusters: School clusters allow several schools to share 

marerialls, teachers and managers; improves the quality of school 
management in rural areas where qualified personnel are not available 
to work as school heads. 

Textbook Subsidies: The supply of free textbooks to schools' or 
students increases retention rates and the quality of teaching. Increases 
retention of par children in schools and therefore quality of education 
for disadvan~aged groups in both d and urban areas (Bhatti, 1986). 

in addition to the above policy options. there are two other groups of 

options that affect the internal efficiency of the system: policy research 
and management inform~n~o~ system. 

Policy Research 
Policy research refers to research that describes the state of the primary 
school system and, most importantly, the relationships between 
aggregated and disaggregated data. This is not research for its own 

sake, but research intended specifically for policymakers. 

Facilitv Swev:  A facility survey will provide information on the 
location, numbers and quality of existing schoois. It provides a map of 
school bcations that can be extremely helpful in planning for 
increasing access for 111 population p u p s .  
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School Area Survev: A xhooi area survey will provide demographic 

information on the numbers of school-aged children. migration 

patterns, and school organization. 

Target G r o u ~  Surveys: A target group survey will provide information 

about educational norms of specific population groups (Anderson. 

1988; bc!&eed. 1989). investments in this area will provide better 

information about the needs of the female and rural populations. 

Case Reports: Case reports will provide in-depth data about a specific 
topic such as family norms or school conditions. 

Education Management Infomution Systems (EMIS) Office 

Investments in the EMXS Office increase the system's capacity to I 
gather and synthesize information. The FarziIand country scenario I 
presents a case for the establishment of t h i s  office based on the fact i 

I 

that the ministry cmently depends on a single mainframe computer. 1 
The basic assumption made here is that the greater the investments in 
EMIS, the more technology in the form of personal computers 

becomes available for use at the distric-r local levels. The I 

establishment of computer networks becomes possible, thereby 
increasing the quality and quantity of information available at dl levels 
of the education system. 

-: Investment in technology results in the purchase of 
equipment related to the EMIS. Investment over the long-term 
provides computers at the local level (a single investment never 
reaches the local level), thereby improving efficiency at both federal 
and provincial levels. Investment here equally benefits all population 

groups- 

Staff: Investment in staff mining at the federal and provincial .levels 
assures proper usage of computers. Investments must be consistent 

over time to compensate for the high turnover rates of well-trained 
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people who find higher paying jobs in the private sector. This 

investment affects dl population groups equally. 

Generrrl and mflerennnnal Education 

The categories of general and differential education refer to two 

fundamentally different ways of approaching education programs. 

General Education provides funds for a broadly based national 
education program that supports the status quo. Therefore, this 
approach favors those who currently have greatest access to education: 
urban males. 

Materials and learn in^ Technologies: This includes curriculum 

development, textbooks, chalkboards, visual aids and alternative 
techn010gies. 

Teacher Training: This category includes both pre-service and in- 
service training for teachers. 

Differential Education provides funds for reforms to benefit specific 
population groups. Investment in this category will change the status 

quo and has the greatest impact on the most disadvantaged group: d 
gr ls .  

Materials and Learnin9 Technologiq: Includes special curriculum and 
materials for rural populations, minority groups, and especially far 
girls. 

Teacher Training: Provides both pre-service and in-stmice training for 
teachers in disadvantaged areas of the population. 
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according to the investments made. (It is possible to coIlect 16 pieces 
of research information during the course of the simulation.) However, 
if players invest in certain policy options in organization, facilities or 
reform education without having first conducted policy research 

affecting the area, they will not receive optimum results because they 

do not have enough information for informed decisions. For example. 

investments made in educational reform without case repons or target 

group surveys will have less impact because the model assumes that 

the policy decision is made without knowledge of local context. 

Therefore, though the intention of the policymakers may be good, it is 
less effective in achieving its purpose - to make education available 

to currently disadvantaged populations. 
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effects of schooling. Here the path model shows the direct (causal) 
effects of independent access variabies of gender and residence on 
quality of life as expr-sed by increased productivity in industry, fd 

and agriculture, and health. 

This model theorizes what the direct effects of education on specific 

population groups will be on the overall development and quality of 
. life, The low-income country simulated in this model has a division of 

labor associated with gender (girlshys) and residence (rudurban). 

Figure 4 also shows the direct relationships existing between the 

education of (1) urban bays and industrial development, (2) nuai boys 

and agricultural development, (3) rural girls and food production, and 

(4) urban and rurai girls and quaIity of health in the country (where 
health is a function sf decreased fertility rates and i n c r d  food 
production). Thus, the education levels of the four population groups 

have a direct effect in the EPICS model on four areas of development 
within the country. 

Exampies of Submodels 
The Relationship Between Policy Research and EMIS: The 

relationship between policy research and EMIS determines the level of 
internal efficiency of the Ministry of Education. The hypothesis here is 
that investments in EMIS make it easier to use information gathered by 
policy research. (It is possible to collect four pieces of information on 
EMIS during the course of the simulation.) As investments in EMIS 
continue through the rounds, the technology becomes available at 
inczashgly more decenmhed sotkces, and information networks can 

be formed to make information available at the national and l d  

levels. As information is more efficiently processed and distributed, it 
is mare likely to be used in planning and decision making. 

The Relationship Between Policy Research and Or~anization, 
Facilities and Reform Education; Policy research makes it possible to 
make informed decisions, and players will receive information 
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Relationships Among Policy Options 

EPlCS is a complex model of policy relationships and outcomes; 

Figure 4 (p. 16) illustrates two primary models. The left side of Figure 

4 shows the interrelationships of policy choices affkcting access. The 

right side of Figure 4 illustrates a path model that shows the effects of 

access to education on the quality of life, as it is calculated in the 

computer component of EPICS. EPICS contains many subrnodels, 
and it is not possible to specify them all here. However, the following 

section will discuss some of the relationships among the policy 
options. 

Access Policy Model 

Dynamic modeling methods are used to simulate a system that displays 

characteristics of positive and negative relationships, delays and 

change over time. Figure 4 illustrates the relationships among poIicy 
options as they exist in many parts of the entire simulation, including 
( I )  those that are specific to computer calculations, (2) others that are 

represented in feedback information and (3) possible relationships that 
represent cumulative values. 

(1) Causal relationships specific to computer calculations are indicated 

by the solid lines with arrows. AS indicated, all policies have a direct 

impact on access. 

(2) Solid lines without arrows indicate relationships among policy 
options represented in information given in role &&ripions and 

research feedback. 

(3) Broken lines with mows indicate relationskips of policy options 
where combined effects are larger than the sum of the two investments. 

Path Model 

A path modei depicts a functional relationship between a set of 

independent variables and a dependent variable that analyzes the 
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Instructions for Running the Simulation 

Contents of the EPICS Game Kit 
The game kit consists of a gameboard. chips. overhead transparencies. 
the coordinator's manual. and the EHCS software. 

Time Frame 
The entire simulation, including the introduction and debriefing, can be 

run in three Iiours. 

Facilities Needed 
EPICS has been run during conferences and classes in- a variety of 

settings, and it can be run in any place that has tables and chairs and 
access to a computer. W e  have run the simulation in large and small 
rooms, with between 6-30 players. 

Each EPICS kit is designed to accommodate six players. Three roles 
can be shared if thae are a few extra players (Director of Research, 
EMIS Officer, and Director of Planning). More than nine players per 
table is not recommended. 

One coordinator can run up to four game tables simultaneously. If you 

are running more than one game table, it may be helpful to have an 
assistant. For large groups, be sure to plan ahead for computers, 
electrical outlets, and an overhead projector for the briefing and 
diebriefing. 

Preparation for Play 
Setting up EPICS for a game run requires 3 0 6 0  minutes, depending 

on the number of tables being set up. Each table requires: 
(1) Computer 
(2) Gameboard 
(3) Investment Chips (placed in middle ~f gameboard) 
(4) Timer (piaced an garneeboard) 
(5) Player's Manual and Role Cards 
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(6) Policy Definition Sheet 
(7) Investment Decision Sheet and Pencil or Pen 

Materids for Players 
The coordinator's manual contains the master copies of the materials 

that should be given to the players. 

Each player should receive one Role Card, one Country Scenario. one 
Statistics sheet, and one Poticy Options description sheet. These four 
sheets should be stapled together for each player. 

In addition, each table should receive one Decision Sheet. 

The chips (totaling 1000 Uazanas) should be placed in the center 
circle on the gameboard. 

Starting the Sirnulorion 
The simulation begins with the briefing. Introductory materials on 
overhead transparencies are included in the game kit. (Refer to the pre- 
simulation briefing section of this manual to review those materials.) 

The introductory materials include a description of the rules of play 
and directions for how the simulation will proceed. 

After the introduction, the players should be prompted to begin round 
one. 

The Minister of Education should begin the round by asking each 
player to identify herhimself and report the information shehe Bas 
about the state of the primary education system in Farzfiand, Each 
player should also propose a strategy for action. 

The Secretary of Education is responsible for filling out rhe decision 
sheet and setting the timer for each round. 

The EMIS Officer then enters the investment decisions into the 
computer (see instructions for computer software on page 22). 
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Timing of tkeR0und.s 

Introduction ............... 25 minutes 

Round one ................. 30 minutes 
Round two ................. 20 minutes 
Round three .............. -15 minutes 

Round four ...............SO minutes 
Round five ................. 10 i-hutes 

................. Debriefing 70 minutes 

..................... TOTAL 3 hours 

Time Periods and Stages of EPICS 
(Total time: 180 minutes) 

Entzring Investment Decisions into Computer 
Tht EMS officer must enter the policy investments into the computer 
before the timer goes off at the end of each round. The penalty is the 

loss of 200 khzzanas fzr ?hat round. The EMIS officer wouId enter 
only zeros for that round, and the next round would begin. 

BricTq 
lheurnrirurrcs 

25 

Irtfrduction 

Special Event Cards 
Event Card 1: Given during round one 20 minutes into the round. 

Simulation Run I Debrietiag 
Round 1 ' Round2 Round 3 Round4 
,,,,, I 7--2T --------- 

30 IS - 10 fO 30 1 40 

Phase 1 p h w  1 phav 3 ) mn'mce ' 

This is a reminder for the Minister of Education that Parliament 

requires investment decisions in order to calcdae the budget for the 

y I ~ n a r ~ s i s  I 
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next five-year plan. This is the time to remind the players that they 

must enter their decisions before the time is up, or lose 200 khazanas. 

Event Card 2: Given during round three 5 minutes into the round. 

Due to a war on the bordzr, 50 khazanas are going towards defense 
funds. 

Event Card 3: Given dusing round four. 

A World Bank official offers a loan of 250 khazanas at an interest rate 
of 8% for distance education. (Please note that facilitator and 
assistant(s) should be prepared to play this role.) 

Instnrctions for Using the SoftwQre 

EPICS software is a LOTUS f 23 spreadsheet called EPICS.WK1. 

Hardware Requirements 

EPICS can be run on any IBM compatible persond computer rhat can 

run LOTUS 123 versions 2.0 or 2.1 with or without a hard drive. A 
printer that is properly hooked up to the computer is also required. 

One computer and one p ~ t e r  is required for each game table. 

Specid note about hardware: It is imperative to test the h d w a r e  well 
in advance af the run of the simulation A trial run of the software 
should be performed on each computer. 

SofZntare Requirements 
LOTUS 123 versions 2.0 or 2.1 are required for running EPICS. 
LOTUS 123 is not included in the EPICS game kt. 

About the EPICS Game Disk 
The EPICS game kit Lxludes both a 3.5 inch disk and a 5 1/4 inch 

disk so that it can be played on computers with either size disk drive. 
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Each disk contains the spreadsheet EPICS.WK1, which should be 

rewieved the same way as any other LOTUS 123 spreadsheet. 

As part of the preparation for the simulation run, the coord: inator 

should retrieve the file and test the hardware. After testing the 

hardware, you can return to the EPICS opening screen by hitting the 

keys ALT and M at the same time. 

Step by Step - EPICS Sofaware 
EPICS software is menu driven. Participants playing the simulation 

respond to instructions on the screen. They do not need to be familiar 

with LOWS to play the game. 

The person who plays the role of the EMS officer will be responsible 
for inputting the investment decisions inro the computer after each 
round. 

The following is a list of the menu prompts that the EMS officer will 

follow: 

(I) "Please sign in": Player will enter herhis name. 
(2) "Make sure the printer is on and ready, then press ENTER." 
(3) "Can your coinputer display graphs? (Y/N)": Enter Y (yes) or N 

(no). 
(4) "ROUND 1: GRAPHS": Choose "ROUND 1." 
(5) Refer to the decision sheet. Enter the amount of the investment 

registered on decision sheet after each policy choice prompted at 
the top of the screen and press ENTER. If no investment is made in 
a policy choice, enter 0. 

Continue fc: all 17 policy choices- Any mistakes can be corrected at 

the next step. 

(6) The instruction "Press Up A m w  or Down Arrow to highlight an 
input. To make a change, simply enter a new value, Ress ENTER 
when finished." Enter changes as this time. Remember to use the 
up and down arrow keys on the number pad to make these changes. 
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After all changes have been made the prompt "Stop editing? Are dl 

entries correct? ( Y N "  will appear at the top of the screen. Enter Y 

when a l l  editing is comgleted. 

The feedback sheets will now be prinred. At this point, if the computer 
can display graphs, the EMIS officer can choose to view them and 
share them with team members. 

To view the graphs, simply cursor to "GRAPHS" selection and press 

ENTER. Use the up and down arrow keys on the number pad to view 
the next graph. When finished viewing graphs, go to the next round. 

(7) Repeat all the above with Rounds TWO through FIVE, 

Troubleshooting 

Lotus will give you an m r  message if your printer is not on or is out 

of paper. If this occurs, follow the prompts, 

What to Expect: How EPlCS Typically Develops 

The simulation typically runs in phases that can be characterized by (1) 

confusion, (2) rise in performance indicators, and (3) plateau. 

Phuse One - Confision 
During round one and continuing into round two, the players may 
demonstrate a certain amount of confusion and unceminty. During this 
phase, participants k o m e  acquainted with their roles in the Ministry 
and begin to process the initial information they have received. Players 
must learn how to communicate with each other under time pressces 
and budget constraints. They are forced to make decisions on policies 
about which they have incomplete knowledge and information. For 
some people, this is not a comfortable experience. A range of 
behaviors can occur: Some people become more assertive while others - 
withdraw. The participants must proceed through this phase and settle 
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into a way of working together to attain their personal and country 
goals. 

P h s e  Two --Rise in Pegormt~nce indicators 

During the second phase (rounds 2, 3 and into 4), the relationships 

between investments in policies and the performance indicators on the 
country reports become more obvious. The ministry members should 

be analyzing the outcomes in terns of their strategies and discussing 

how their decisions are affecting the state of the system, 

Phase Three - Plateau 
During the third phase (rounds 4 and 51, the experience of the 
participants stabilizes. Usually performance indicators are on the rise. 
Groups who have obtained substantial increases in enrollments feel a 

sense of accomplishment. Groups whose ministries have been less 
successful may experience frustration and disappointment, It is 

important to give alf the groups a chance to describe their experiences 

during the debriefing. 



Section Two 

Events and Feedback Materials 
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Special Event for Round One 

To: The Minister of Education 

From: The Prime Minister 

Re: Educstim Policy 

I await your decision for the current five-year plan to present in my 
report to Parliament. Please prepare your report and deliver it to me 
promptly, 

Special Event fur Round Three 

To: Finance Ufficer, Ministry of Education 

From: Finance Minister 

Re: Budget Allocations 

The escalation of miIitary activities in the North makes it necessary to 

increase budget allocations for defense. Budget cuts will be necessary 

across all sectors. You must prepare for reduction of funds toward 

education. Please give 50 khazmas to the game coordinator. 
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Special Event for Round Four 

World Bank Loan Option 

The WorId Bank is offering a loan of K f250 at 8% interest. Loan payments 
will begin in 5 years. The loan agreement stipulates that it must be spent for 
investment in radio technology for the development of distance education 
capabilities to increase access to basic education within the country. 

Research has shown that interactive radio instruction is effective and cost 
efficient. 

Figure 1 below shows the relative impact on achievement of the interactive radio 
programs, textbooks and teacher training. Each bar on the figure represents a 
different study. 

Figure 2 shows the cwt-effectiveness per U.S. dollar. The efficiency measure 
is calculated by dividing the effect size by the per-student cost. Figure 2 shows 
that, overall, interactive radio provides the greatest cost effetiveness, followed 
closely by textbooks. 

Figure 1 Figure 2 

COMPARISON OF EFFECTlVEMSS 
R d o ,  rn lhka  ad TlDchr Trohbq 

010, I COST-EFFECTIVENESS OF THREE APPROACHES 
R4dio Tarihmkr wd T . a h r  Trchhg 

IM, i 
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Facilities Report One 

Location of Primary Schools ( = 100 Schools) 
and 

Participation Rates ( % kIIF3 
in Four Provinces 

Most primary schools are located in the southern provinces near the 
capital and port cities and along the Main RivR where the agricultural 
and industrial production is highes~  The northem provinces are not 
develupd, however, The northeast province is arid and there is a large 
population of nomads. The northwest province, while fertile in areas 
along the river, is not developed Agricultural production in this 
province is low compared to the southwestern province. Migration 
rates xe also high in the northwest. 



Section Two: Events and Feedback Marerials - 31 

Facilities Report Two 

Recurrent Costs 
As per your request, we have investigated the costs of facilities and 
organization options. According to our findings, budget aliocations 

would be more efficiently spent in the area of organization than in 
facilities. According to 3gures from the Director of Planning, we have 

over 90,000 schools, and since the costs of building and materials 
transportation are so high, our school system could be improved 
immediately through low-cost organizational changes such as double 
shifts, school clusters and perhaps changes in academic schedules. We 
might also argue that direct subsidies are a more cost-effective 
disbursement of allocation than facilities development. 

Facilities Report Three 

Textbooks 

Textbooks are the singIe most important determinant of learning. Test 

scores of students who have access to textbooks are significantly 
higher than those without. 

The availability of textbooks affects the demand for education. Free 
textbooks reduce direct costs to the families of school aged children. 

Facilities Report Four 

Desks and Choirs 
The majority of schools throughout the rural areas do not have desks 

and chairs for students or teachers. Children usually sit on dark earth 

floors, and their clothes become soiled. 

Desks are rarely provided for teachers, who must direct class standing 

throughout the day. 
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EMrS Report One 

EMIS Report One 
The EMS department is designing a system to transfer the collection 
and processing of the data listed below Erom a manual system to a 
computer-based system. 

The Minisrry of Education currently collects and processes the 
following information at the district level: 
(1) Estimation of Student Enrollments 

(new students, repeaters, drop-or;ts, and transfer students) 

(2) Annual Personuel Needs - Teachers and Administrators 
(3) Facilities AssesJments 

(new school construction, maintenance of existing schools, 
schools located in rented spaces) 

(4) Purchase of Equipment and Materials 
(5) Teacher Evaluations 

(6) Student Class Examinations and Promodon 

Continued investments in microcomputers and staff training are 
needed to put the newly designed EMS system in use. 

EMIS Report Two 

Initial investments in EMIS have produced a system where the 
accuracy of data on stucients, classrooms, schools, and teachers has 
greatly increased. Annual statistical reports are now being published 
though the information they contain comes out one year after it is 
couected. 

However, the EMIS depment  is operadng in c o q l e ~ e  isolation fkum 
the planning and research departments, and from al: the operational 
units of the minisay. 
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The information generated is not being used in decisionmaking 
processes in the MOE. Senior management in various departments are 

indifferent to the usefulness of EMIS. They perceive that their 

information needs do not coincide with what is now being produced by 

EMIS. 

E M S  Report Three 

EMS staff has a high turnover rate due to increased demand for their 
skills in the industrial and service sectors. More investments in staff 
training are required. 

EMIS Report Four 

The usefulness of the EMIS system is becoming more widely known 
by various departments and decisionmakers at the district and national 
levels. 

Contimed investment in EMIS has allowed for the development of a 
network of infomation systems on microcomputers, which collect data 
from the district levd and feed into the national data coUection system. 
The information collected is used both locally and nationally. Because 
of its flexibility, the system is able to provide data to help solve 
problems that change hrn  year to year. 

You now have a well-trained staff that are enhancing the overall 

effectiveness of the system. 

Support is now coming from the highest levels of the Ministry for the 

work you have accomplished in EMIS over the past years. 
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School Area Survey One 

Population Density by Region 

Population density is highest along the Main River that runs from the 
Northwest Province through the Southwest Province and out to the 
ocean by the Port City of the Southeast Province, Population density is 
dso high in areas by the ocean. The Northeast Province is inhabited 
largely by tribes that practice shifting agricultural methods in hamlets 
located throughout the province. 
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School Area Survey Two 

Population Migr2tion 

Currently, many people migrate to urban areas for temporaxy 

employment; as a result, hill areas and villages are stagnating and are 

not meeting the growing socioeconomic needs of the populace. People 

from the hills are also moving to the more fertile valley. Between 1971 

and 1981, the popuIation of the valley increased at the rate of 4.19 

percent per annurn. As a result, even rhough the valley areas occupy 

only 23 percent of the land, it is now home to 4 4  percent of the people. 

This inc-casing population pressure is putting higher demands on 

existing school facilities. 

School Area Survey Three 

School Clusters 

Research has shown that changes in institutional structures are 
necessary at local and national levels in order to improve access and 
quality of education. 

School clusters provide a means of involving principles, teachers and 

parents in the educational process. 

School clusters can allow for the distribution of resources such as 
libraries, special education needs and curriculum development, adapted 
to the sociocuInKaf and economic reality of the region, 

School Area Survey Four 

Water and hh?*ws 
Health and nutrition levels within any population group are critical in 

determining access and retention rates- Water is a basic determinant of 

health and nutritional standards. 
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In schools where water is not available, drinking water is often 

obtained directly from drainage canals. Without a safe water supply, 

children are less likely to attend school, or to be healthy when in 
school. 

Larrines are dso a determining factor in girls attending school. 
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Target Report One 

To: Director of Research 

From: Staff ~civisor 

Re: Education for Females and Their Economic Roies 

Bezsuse of a gender-based division of labor in families, girls perform 
tasks that often keep them away from school. Girls' tasks are usually 
located in the home: They care for other children, fetch water and fuel, 
and do household chores. 

While parents may be willing to send young girls to school, as @s get 

older their attendance rates drop. Parents do not believe that the 
education of their daughters wil l  result in economic =turns, 

Since their daughters will move into their husbands' homes when they 
many, &y gains in productivity or income due to educatic.~ will 
accrue to the husband's family rather than to them. 
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Target Report Two 

To: Director of Research 

From: Staff Advisor 

Re: Education in the Rural Areas 

The f ~ s t  factor that limits education in d areas is the remoteness of 
schools. Schools have generally been built in the urban areas first, 
where population density is greatest and more children can be served. 
Rural children have to travel farther &an urban children to reach their 

schooIs. 

The lack of many resources in rural areas also affects school 
attendance. Teachers, materials, facilities and equipment are in short 

SUPP~Y. 

Many children in nrral areas speak local languages and dialects, while 
the school curriculum is taught in the national language. 

Children's parents do not encourage them to go to school because they 

are needed at home to work and because their parents did not attend 
sc hod themselves. 
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Ta~get  Report Three 

To: Director of Research 

From: Staff Advisor 

Re: Teacher Training 

You have developed a research data base for determining an efficient 

design of in-senrice teacher training programs. 

Results of y o u  data analysis show that there is a correlation between 
student performance and teacher qudiifications. 

Through various surveys you have also iearned that teachers l em 
most from in-service teacher-~ning programs that involve teachers in 
the identification and articulation of their own training n d s .  

When programs sponsored through central government agencies foster 
the adaptation of training based on local needs, school staffs rue 
encouraged to develop a sense of ownership in the training process, 
thereby increasing their commitment to its success. 

Through these training programs, your educational efficiency can 

inaese substantially. 
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Target Report Four 

To: Director of Research 

Fmm: Staff Advisor 

Re: Demand for Education 

A District Education Officer made the following observations about 
difficulties with primary education in his district: 

"One large drawback is iliiterate parents. As illiterates, they see no 

reason for education and do not send their children to school. 

Another problem is poverty. People need their children to do whatever 
they can to earn money, whether by working on the farm or selling 
items. The tribal chiefs are also opposed to education, even those who 
themselves have been educated. 

The greatest factor that deternines upheher a child goes to school is 
the parents', especially the fathers', attitude towards education." 
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Case Repod One 

To: Director of Research 

From: Staff Advisor 

Re: Results of First Case Report 

Results of frst swveys conducted in the nzral areas: 

School A is in an isolated mountdnous area that is very densely 
populated because of an important integrated rural development 

project. 

The school enrollment rate among 7-12-year-olds is 32%. 

The school was built in 1979 under a World Bank project and is in 

good condition. The six teachers ir, rhe school are considered quMd 

according to national standards. They receive six days of in-service 

trainkg each year- 

The school does poorly on the national exan5natiaa. Our study 
indicates that teachers are little engaged and have a high absenteeism 
rate. When they are absent, there are no substitutes. 
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Case Report Two 

To: Director of Research 

From: Staff Advisor 

Re: Results of Second Case Report 

Women are the main producers of food in the Northwest province. 

Women and children disaibute fertilizers over the crops using dinct 

broadcast methods. 

The third highest cause of death among women and children in the 

region is due to indiscriminate use of fertilizers and pesticides. 

Uneducated women pay twice as much for fertilizers and pesticides 

and use twice as m c h  in crsp production. 
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Case Report Three 

To: Director of Reseuch 

From: Staff Advisor 

Re: Results of Third Case Report 

Scncf::: B is in a densely populated area one hour outside the capital 
city, easily accessible by road. Near the school i s  a church, small shops 
and a health center, though there are no doctors for the. 23,000 

inhabitants of the community. 

The school buildings are in generally satisfactory condition, but very 

crowded. The school has a very high success rate on the national 
school entrance examination, 30% compared to the national average of 
10%. 

One explanation could be the leadership of the principal, who makes 

three class visits per week, inspects student work, and gives 
demonstration lessons to teachers. 

The principal d i n n s  the visited school and two satellite schools for a 
total of 1,433 students and 22 teachers. 



Section Three 

Participants9 Materials 



46 - EPICS: Coordinator's Manual 

Country Scenario 

Faniland is a country with a per capita income oh $350. E b -  
nomic development is amcentrated in two of its four provinces where 
mast of its agriculture and industrial production take place. 

The majority of its people live in villages or hamiets in its fertile 
phdns and valleys. The urban population constitutes about a quarter 
of the total In urban areas, most h o ~ o l d s  Iive in makeshift housing. 
Between 1055 and 1972 the population i n c r d  by half. Family or- 
gimikasion is strongly patriarchat W o r n  do not take part in the cash 
economy. In the rural areas women maintain the homestead gardens 
which are the source of most of the family's food produce. 

The last census took place 10 years ago. 
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Statistics 
Federal Republic of Farziland 
@shares based on the 1979 census) 

Total population: 
Totaf school-aged children (7-16): 
Number of literates: 
Male 1 iteracy : 
Female Iiteracy: 
Percent of age group 
enrolled in primary schwi boys@& 

A n n a  popuhtion growth: 
Life expectancy at birth: 
Birth rate: 
Death rate: 
Infant mortality rate (underl): 
Under 5 mortality rate: 
Maternal mortality rate 
per 100,000 live births): 

Estimated percentages of Ia bor force: 

Agriculture 
55 % 

Industry 
15 % 

Services 
30 9% 

100 million 
25 million 
32 million 
33 % 
16 % 

55/32 
3.1% 

50 years 
47/1#Q 
2X/1000 
WS~IO00 
2110/10M 
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EPICS Game Board 
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Minister of Zducation 

l%e Prime Minisrcr of Farziland is newly dm& and you arc newly 
appoinscd as Minister of Education- Until this year, you were a member of 
Pdiamtnr and have a degrcc in law. This is your first post in the Minisay 
of Educarion. 

You are nsponsibIe dirtctiy to the Prime Minister for all the 
educ~tion palicics and budge- alldons than occur within the Minimy 
of Education. Your subordinates in the h&hay act principally as your 
adxisors. Alrhough they em suggest policy andexpendimre options to you, 
the find decisions arc yours alone. 

me Rime Minist= is cancmcd about the lack of advances in the 
overall litcracy rate and the low level sf basic education throughout the 
counrry and Iinks this with the low quaiiy of life h F~dland  According to 
recent assessments made by an in~madonaI agcncy, m n t  indicators show 
tfLar on a scale of 1-10 (1 'king thc lowest and 10 being tht highest) the 
general htalth of the population and agricultural production each m k  
number 3, Because of severe monerary coasaaints in your country there is 
E d e  chance that more money will be allocated for education beyond the 2% 
increase reprcscntcd by the Kf 1000 cmntIy  alloawd. 

The frimc Minister is ambiuous for the eeonomic advanccmexxof 
the country and txpects d d o n  to pIay a primary role In preparing the 
populadoa for thc changes that m foresea Your ambition is to please tbe 
Prime Minister with the hope of funher polirid advanctrncnt withim rhe 
~ d c r s h i p  of the country. To that end, you in~end to maintain a high profile 
andvisibility in d e r  to afhrm yourrole in creating an education systcm &at 
will trigger the devdopmeno of the country- 
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Secretary of Education 

The Prime ,Minister and Feded ,MnTsrcr of Education arc boch 
newly appoinrcd. You have been che Federal Secrcory of Education for che 
Iasr five yws.  You are the Executive Hcad of h e  Minisay, wnile the 
Minister is rhe political head of the organizaaon You arc diisdy rapon- 
sibIe to rhe Minister and you have to keep a check oh rhe adminisaative and 
financial maEers, 

You have been seItxtcd through competitive service; and have long 
years of txpcritnce. The Minister of Education is rtsponsi'~1c cc, the Aimt 
Minister for the education policies and budscary allacadans bur ye11 have 
to justify the expcnscs to &c Accounrs Section of rfic Government, where iies 
the supreme authority. 

You arc loyal to the ~Mnisrer of Education, bur you know chat the 
~ t e r ' s  decisions arc highly iafluacai by poIiricd upindons and 
Ehwcrbn you find yourself in he posirion of helping ta crtare and mainrain 
th: balance within the political and Idmin;stra~vt cnvironmc-~ts. 

You have rh t  authority to hire and fire people with h e  formal 
approval of the Minister. YOE arc having difficulty because rhe Minister 
wants to Ere people tiom his electoral consntuency, who aii not ac all 
qualified to work in rhe Minisay. 

The Director of Finance is rtIatcd to the Minister and is ready to 
r d m a t c  funds within the ~inkuy'to unimporsant work but you feel rhat 
you cannot let them do it k a u s e  ultimattly you  re responsible to the Chief 
Secretary. 

You are enthusiastic about the dcveltpmtnt of the counay and 
realize h e  impo~ace of education, but you are also fuily aware of the mIes 
and ~gulPtions which arc urnally ignored by people high political aspira- 
dons. 
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You arc newly appobrcd to the posirian of D k m r  ofFmance and 
Admkismtion. Though you have beer? Pained in h c i d  andysis, yo= 
h r  posring in tht military sewice was m h v c  and did mt req~ire 
any direct hd mining Ia your new posting in &e of 
G5rlcacon, h o w e v ~ ~  you rn ~cspansibie zo the Minister of E&cacbn f ~ r  
r e c o m m e n d a r i o ~ o n ~ t l a i p o I i c y ~ d ~ v e ~ d r a s .  'ioa 
ovvsee anddkexthctina?cial arrd a3minisrrati~e acaivfries of rhe MOE 
at the natiad level. 

It is yaurrfspodbllity m b h c c  the budger atihe -tiof thc year. 
Because of overspading in same arcas, often there have 'been unexpected 
cuts in the amcrunt of funds t i  have already k e n  aflocatd m certain 
sectors. The budget is Kf2000 whichis a 2% i r r c ~ s e  over andabme die 
previous budget. 

Although &ere is lirde dam on h e  casts of educaiarz, you b o w  
that the cducadoad systemis &fiFicicnr aadwith the scatccity o f h c i d  
resuurces and the &reat of .W.er badger curs yourprioriry for tfie coming 
ycars is to develop &e insdruuonal ~ ~ S Z E J C N ~  of the: M-OE YOU 
would li%t to use new technology to create a rnanagtmcnt i n f o d o n  
system, For rhis prrrpcrst, you have reccrrtly hirtd a new Education 
k g c m w t  I n f d o n  Syserrs Of6ctttt 

Your position caries x T a y  heavy wei* w i ~  the Ministry. You 
are dated by marriage ta t!e Minister of Education who regards yo= 
apinions highly and meets wirh you nguiarly. - _ .. 
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You rc?ortdircctly ro the Minister of Education. You have worked yourway 
up rhraugh the planning department. and arc h d i a .  yirh figures on t& school 
popularion and the nurabers of schools md teaches. G e n d  survey data is 
cuUec:& by the planning d e p m e n t  

You are pardcular~yconccrncO h u t  the fact that access to education is low 
and there is high disparity ktwecn male and f e d e ,  urban and d popdatious. 
You. prioiriry is to increase the amaunt of mncy ailmated to general education 
because of the new Rimc Minister's concern wirh incnasi~g the gcncnl level d 
cdrcaimn rhroughout ~ 9 e  counay. Your goal is'to achieve universal primary 
education in the ntxt 10-15 ytars, 

Primary School Popdation 
(in rniliions based on 1919 census data) 

Wan Urban Rural Rural 
v TOTAL 

h School Population 1.1 1.4 1.0 3.0 6-5 
Out of Schaol Popuiation -7' 5 2.2 7.2 3.8 

Toni Popuiation '. 1.8 1.9 4.8 5.2 13.7 

Total number of schools: 92,294 TotaI number of tachus: 160.000 
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Director of Research 

You have recently betn appointed to yourposition, You have worked 
in other government depmmcnts and received your mining in sociology. 
Many of h e  members of your stafr* w m  recently hittd and haw also come 
from various government jobs. 

Your dcparrmcnt has received lide am5on or suppon from the 
~ s t c r ' s  office in past years. En facr, the research office has not betn able 
to complete my studies satisfactorily ~ u s t  of lackof staffand insufficient . 

budgct;w dacarions. You do not know how the new Minister of Educaciofi 
will view research adviaes. The Minister of Education is a political 
appoinancnt and this new Minister is known as a person of action who has 
higher politid ambitions. You know that the new Aimt Minister, to whom 
the Minister reports dirtcdy, has a high regard for research due to years of 
study abroad. You heard this from a relative who is a secretary to rhe Prime 
Minister. 

You work with rhe tecboLogy that was purchased by the Depamncnt 
of Fmce and Adminisuaxion. Cumndythcrcis onecenaalcdrnpaterofficc= 
which has been developed in preparation for rhc ocw nan:od census, but you 
do not have access to this facifiv- 

General survey data is usually gathered by the planning office. You 
believe that the general data available to you now is incompbtc and you 
suspect that it is not accurarc. Cumndy you estimaa rhac the to& primary 
sc hooI panidpation rate in Farzirand is 60%, of which 50% arc boys and 40% 
art @A. You ane concerned about the high disparity 'bemeen male and 
f d e  participation and you need spedc data cn hese popuhtiom ir? the 
urban and d arcas which has not been adcqua~ly provided to you by the 
pianning office- 
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Education lManagernent Information Systems Officer 

You have just been hired by the Director of Finance and Administration to 
help setup anew managmentinformadon system for the Minisrry ofEducadon. You 
rtcentiy returned from graduate training abroad, and have many new ideas abut  how 
an Education Management Information System ( E M S )  can be mc-d and 
udi- You wmt to establish a computer infomadon network rhmughout the 
counuy to aUow far more accurate i n f o d o n  gatbering and anaiysis at rhe local 
provinciat IeveIs that can be accessed at the national IcvcL The grater the investment 
in micmcomputertcchnoIogy and tbt staffto work with xfie r?ew technology, the more 
dcctnrralizcd the system becomcs. 

You mlize, however, rhar mst p p I c  in the M-OE. am confused about the 
meaning andhcrian of EMIS. Tht Ministry alrcady.has access rc alarge ' ' e 
computer which was rmc-of-&-an when it was first installed. Invesunents in othu 
systems art considered a waste of money. 

Your goal is to convince other mtmbtrs of the minisay that a Iot is to be 
g~ined by investing in an EMIS sysrern: in both computers and staff Paining. If the 
Mnisdy coUccu accurate i n f o d o n ,  you befieve they will be better prepared u, 
make sound invesrments thar will increase rhe access aad rerendon rags in primary 
education throughout the country. 

The Director of Finance and Adminisnation is your ally. The Director of 
Research is also symparhenc to your views. 
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DECISION SHEET MINISTRY 

ROUND 
1 

GENERAL EDUCATION 
Materials I I I 1 1 

'Ttacfier Tnining I I 1 

POLICY RESEARCH 

F A ( 3 L . m  

Water and r s r i a u  
D d u  and C W i  I 

RQUND 
2 

I School Area Suwey 1 

1 ORGANIZATION 

- 7 

ROUND ROUND ROUNO 
3 5 

1 1' 

rCasc Reports 
1 

i 
Target ~ m u p  Survey I 1 

Faality Survey -2 
I I 
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I POLICY OPTIONS I 
TOLlCY RESMRC11: Appjiednrra~ch to detrnwinr q c c i f i  palicy rrcomrrmdatians. 

S d ~ o d  Area Surnr - Collau &u a drc nun~lrrot school age J~ildrcn in the auntmy. 
Case Rtporu - Cdtccu brtghdii rn br-dqnh Jar Jbhn a qrcire qic  rich as (amity norms a rci~ool canrlilions. 
Targcl Croup Surrry - Collcas inhonn~ion a b  r h 5 c  pojmhbn grasp. - 
hcililr S u t v t j  - Colleas ~afamatioa abmn rhc numb ol schools in diiruac FJ~U d U y  m ~ t q ,  

GENERAL EDUCATION: Providrsfundsfara brodl? ksed narional education Irrormm. - .  . - 
hlalerbls & Learning Ttcbad~iCI-  IlrlulQ !cae*lbooks. mawrials ruch rr mill. c b i k  baJnlr and curriculum c)cvelq~nen~. 

1 Teaclrrr 'Training - Fre-~uvk d in-anice tniniy For 1-~UJ. t 

DlFFEIt ENTIAL FBUCI\TlON: fron'rlesfinds for reforms 18 &uc/ilsp.cjlir ppuladan trowps. 

M a l n u h  & Lemming T e c b a d q h  - InslutCI Uxlbooks. ma-:& such u m b .  cMk bn& ad euriPrlum Je+cbpmtnr 

Tncber Toinint - %-mice anl in-service mining tar ldar 

FAClLIT~IS: t'mvitki~umfs & hild ntw facififirs #r brow fht qaalify ef t&fin# jacltifitr. .. * 
SLltoor Cmuructica- B3M mew buiyimy. 1 
Wsttr rnd h & a a  - Impova h s  quatity d exinins M s .  

Dbkr ead &in - I m p -  h e  goJil). buuung rhods. 

Audcmb Selmlmle - T & o  inocasi*h sasuut  c)unm ctat alIsu auallnrcno. 
Tatbook SuWSiks - l$%m ulWob Cree 0fElrJgt 
OwrbDe ShiiU - A l l m  two d nuJCrsU b aWnd One sckd. 
SCIID~ Clusters - Allows mud sdmk to sbrz ~ ~ ~ u r t e f  ml m m ~  [m u a libary. a hdmsuar rpccialiml leaders}. 

WiU: Edwcerirn nuna~cmcnf i n J i i i o n  r p l c m ~  h mot#  iff nllwrts frr ilic cofl~trion, prmtSsi#g IRnd6Mi~sis af sch#6l I k  

( ~ t a l t -  t l i c i n g & u u i m n g f w ~ r r * l u J e d ~ ~ f .  

!~eltnabt, Rovii mini- yd d t w c  for dewlomeat od ole dEM1S. 1 
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Coordinator's Role and Materials 
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The Coordk'nator's Role 

The coordinator's role is to facilitate the run of the game. She or he 
will play an active role in the pre- and post-game briefings, but while 
the game is in process, the coordinator's role is kept to a minimum. 
The coordinator will also keep watch over the time for each round. She 
or he will not perform actions that will arbimrily make the game more 

difficult. 

If questions about the rules arise after the simulation is in progress, the 
coordinator will only refer back to the manual or to insmctions given 
in the pre-simulation briefing. The coordinator should avoid 
interpreting $?c ~uiies, and advising on how to deal with situations that 

arise in the $arm. Any issues not covered by the manual or pre- 
simulatioo iastmctions can *be defined by the group. 

Pre-Simulation Briefing 

The pre-simulation briefing is an important time to review the basic 
rules of the game. All players should know that the Participant's 
Manual provides them with the information they will need during the 
simulation, and that it is worth reading and rereading before the 

simulation. However, a personal introduction to the game by the 

coordinator to go over the basic elements sf the gamebard and the 
rules is extremely valuable. Here: we will outline and describe the 

actions you should take to introduce the participants to EPICS after 
they Rave read the simulation materials. 

The primary objectives of the pre-simulation briefing are to: 
Describe the structure of the simulation 

* Descfibe the basic linkages of the simulation 
Review the rules of play 

Field questions about the simulation 
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Identify the tole assignments for dl participants 

Though a full understanding of the simulation will probably not be 

gained until players actually participate in the simulation run, a review 
of these basic points will help them to understand and feel more 
comfortable with the components of the simulation and the steps of 

play. 

Section Five of this manual provides you with materials outlining the 
objectives for you to review during the pre-simulation briefing. The 
acetates for overhead projections serve as an effective way to focus the 
group's attention quickly. The pre-simulation b ~ e f h g  should not last 
more than 25 minutes, so you will want to be very organized and quick 
in presenting the materials. 
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Structure of EPICS 

During this part of the pre-simulation briefing, you should review the 

basic infomation needed to engage the participants in the simulation. 
The following checklist is a reminder of the points to cover. 

(I) EPICS simulates elements of the decision process within a 
Ministry of Education (N.O.E.) in a fictitious country named 
Familand. Though it is a representation, not the real thing, it replicates 
a M.O.E., and participants will experience some of the realities of 
planning within the context of the scenario presented. 

(2) The goal is to plan effectively to increase participation rates of 
primary school-aged children in the fictitious wmuy of Farziland. 

(3) Some of the known information on Fadand is presented in the 
country scenario. En order to help provide a redistic environment in 
which to play out this simulation, a description of the fictitious country 
of Fmiland is provided as well as a sheet of statistics (pp. ). The 
description is purposely vague. Players will have to gain further 
information through their investments in policy research to know 
where to invest their funds most effectively. (A review of the known 
statistics presented on the infbmmion sheet can be discussed here.) 

(4) The structure of the Minisay is defined by six roles: 
Minister of Education 
Secretary of Education 
P~xcmr of Planning 
Director of F'mce 
Director of Research 

Director of EMIS Office 

Role-play within the simulation emphasizes the functions performed 
by different people w i t h  the Whistry of Education. Each player acts 



as part of the working environment of the group. Participants will be 

asked to play one of six roles throughout the simulation. 

At the beginning of the simulation, each will be given a role. Role 
descriptions provide frameworks within which players can characterize 
the function or purpose of the rote. The roles also characterize 
somewhat the social behavior and norms and social or political 
pressures of the p u p  within which the individuals in the M.O.E. must 

operate. 

(5) There are six areas within which policy options exist for 
investment purposes. These areas are: 

Education Management Information Systems 
Research 

Facilities 

Organization 
GeneraI Education 
Differential Education 

There are minimum investments that must be allocated to each area in 
order to effectively implement them. The investments of the previous 
administration are listed on the board. (It is helpful to have a copy of 
the gameboard projected or pasted up on a wall during the briefing.) 

(6) The game operates as follows: 

Funding ~ o c ~ ~ o r c  
Khazana (Kf: serve as the basic currency within the country. Initially, 
each ministry is allocated a total of Kf 1,000 to invest throughout the 
entire period of the simulation run (25 years), This amount represents a 

total amount of government allmatias given to the ministry over and 
above the recurrent costs. Amounts are distributed to designated areas 
of investment on the board during each period of play according to 

rules specified in the rnanua2. Khazana (Kfl is represented by 
three different colors of chips representing digererrt mounts. Red 
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chips have a value of 25, blue chips have a value of 5, and white chips 
have a value of 2 .  

Steps of Play 

Step One: Decisions must be made by thc group on which categories to 

invest Kf and place the Kf chips in the inner wheel. It is not required 
that funds be allocated to every category. 

Step Two: The group must then distribute all the allocated funds to 
programs within each category on the second wheel of the board 
(move Kf chips in the inner wheel out to outer wheel), Again, they are 
not obliged to spend funds on every option in the second wheel. 

Step Three: Decision sheets are filled in accordiug to the decided 
budget allocations a d  given to the EMIS officer. The EMIS officer 

enters the z~locations into the computer. 

Step Fow: Results of decisions are given in a feedback report The 
nature and quality of the information received depends on the 
investments made. The results measure the sums of the country and 
the primary education system at the end of each time perid. 

Step Five: Clear Kf allocations from the gameboard, check *% 

remaining chips in the center of the board and begin another round 
with Step One. 

T h e  Period 
Each perid of play lasts a specific amount of time. The first period 
lasts 30 minutes, and each successive period is allocated less time. At 
the beginning of each time period, the timer is set on the gameboard.. 
The ministry will be expected to have made decisions by the time the 
bell rings at the end of each ,period. If decisions have not been made 
then the ministry will forfeit its decisions, and investments from the 
previous round will automatically be registered. 
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Cowrtry, Gmup and Individual Goals 

It is recommended that all players have personal as well as ministerial 
and country goals to make the simuhticn more realistic. Some role 
descriptions provide goals of a personal name. others don't. 

Player's Objectives 
The objective of each player should be to achieve personal goals, to 
help the ministry achieve its educational goals, and to help the country 
achieve its development goals. If these goats are achieved the larger 
objective of leaning about particular dynamics of planning and 
policymaking will be achieved. 

Queslian d Answer Period 
The coordinator should open discussion of the simulation to the 

participants once the rules and structure of the simulation bve  been 
described The time and extent of the question and answer period cm 

vary amding to the circumstances. 

Role .&signments 
Tbe role assignments should be given at the end of the briefing. In 

order to maintain neutrality in role assignments, the roles should be 

given by random se1eaion. 

PeN~nnance Zrsdicutors 
Numerical values for ministerial performance indicators are calculated 

at the end of each period of play. These indicators may be raised by 

inv-g in particular palicy options (pp 1 1 - 14). 

E m e n c y  Function 
The efficiency of the system is regulated by investments in research 

and m s .  

Spc id  Events curd Pnfom~tiisn Feedback 
The coordinator may announce the occurrence of certain external 
events that may affect the ministry's options. Players will not be 
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informed in advance when they will occur (if at all) or what their 

name will be. 

Information feedback wit1 be given to participants as a result of 

investments in policy research options. Feedback material arid events 

are given in Section Two (pp. 2814). Options are given in Section 

One {pp. 11-14 ). 

Post-Simulation Debriefing 

The debriefing session after the simulation has ended is an essential 
part of the learning process sf the exercise. Disgfussisn of the 
experience of the simulation, analysis of the mode! and cornpapisons ro 
real-life experience are essential to linking theory with practice. 

Discussion 
Discussion during the debriefing may initially focus on the experience 

itself. Players will need to be d l s w d  to comment m their experiences. 

As the debriefing begins, results can be posted on a bard to refer: to as 
points arise, and participants can begin to #lk about their per5ixmamx. 

Performance can be discussed on the basis of the styk or level of 
participation - how the members of each ministry functioned as a 
group (9.g. competitive, cooperative or hierarchical), Paudcipurts' 

emotions may run high, depending on the intensky with which the 

game was played. It is imptarit  to hear piayer's responses and also to 
avoid allowing one or two people to bominate the discussion. Give 
each player andlor Wle of players an equal amount of time to share 
their experience before g d g  on to arn analysis of the model and how 
it functioned. 

Analysis 
After participants have discussed initial experiences, you can move on 
to an analysis of the run of the simulation. The coordinator might focus 
the discussion on one of w v d  ateas, depending on the context of the 

simulation. For example, we suggest that the eoordhtur Iead off with 



66 EPICS: Coczrdinator's Manual 

a discussion of the framework of the model (p. 6) and then move on to 

a comparison of results among the participants. Sometimes it is useful 
to compare tables if more than one gioup is playing the simulation, or 

to discuss tile results of other groups. W e  present comparison data on 
two extreme outcome scenarios Section Six for discussion. The 
following section provides an example of the use of EPICS to 

demonstrate some issues concerning access to education by gender, 

particularly as it involves the most disadvantaged group in the EPICS 
scenario: rural girls. To begin the analysis. we provide a simple 
description of the gencir-r issue in primary ducation and relate it to the 
country of Pakistan. References to case studies in other countries are 

also made to illustrate partic.rllar parts of the analysis. Also provided is 
a suggested reading list on the subject of girls' access to education. 

This material is presented as an example of the way that EPICS can be 

used. According to the context, there will undoubtedly be other more 
useful material available, and we encourage you to use whatever will 
enhance the simulation process to make it as meaningful for the 
participants as possible. 

Summary Note 

EPICS is a complex game and some time and effort are needed to 
study the rules and sirnulaeon materials in order to acquire a working 
knowledge of the simulation. If the simulation could be understood 
fully by one pason after a couple of readings, the complex system that 

the simulation embodies wouid not be needed. It is not necessary to 

master the details @f every player. The uncertainties of EPICS, to a 

Iarge extent, characterize the uncertainties of the policy and planning 
environment of -every ministry of education. However, within the 

m d n  environment there are ways to increase the effectiveness and 
efficiency af the educational system, To plan effectiveIy, it is 

necessary to gather as much useful information as possibie and 

communicate clearly with tern members. Agreement is necessary 
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among members of the ministry as to the scare of the educational 

system and rhe needs of the people - the boys and girls to whom 
educational access is being offered - to achieve the goal of universal 
primary education. ff the ministry is gathering information useful to 

policy and planning decision making, and it is able to process 
infomation effectiveIy, then the system will improve. After the 

I 

simulation has been completed, participants evaluate their individual 
and group performance during the debriefmg session. During that time 

they compare their personal progress witb the progress of the ministry I 
a d ,  finally, with the overall development of Fartiland, 

t 



Section Five 

Briefing Overheads and Script 
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Introduction 

This section of the coordinator's Manual contains copies of the 
overhiad transparencies provided in the EPICS package. They an 
presented here with a script to help the coordinator inaoduce EPICS to 

the participants and to help in the debriefing of the simulation run. 

Part I: PreSimuhtion Briefing 
Introduction and brief discussion of purpose and uses of simulations 
Introduction to the EPICS simulation 

Part Pi: Post-Simuhllion Debriefing 
Country Reports 

Outcomes 
Rocess 

EPICS Model 
* Framework 
* Conceptual Model 

Simularion Model 

Contrasting Scenarios 
General Education 
Mkrentid Education 

Empirical Data 

Policy Gliidelines 
Delays 
Common Problems 

Improving Performance 
Guides for Boliqmkers 
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Part I: Pre-Simulation Materials 
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Pre=Simul&*on Script for 0 verhead Transparencies 

1-1. We ken the EPICS nan with this quote from W. 6. Wells: 
" H u m  history becomes more md mure a race between education and 
catastrophe." D ~ n g  this simulation you will be asked to do your best 

as pohcym&ers and planners to increase access to education in the 
fictitious cal;ntq of Faniland. 

1-2. Functions of a simulation . . . (read the overhead). 

1-5. Goals: The gods of EPICS aye to increase access and 
participation rates in primary education. 

1-6. W h y  is access to primary education important? . . . (continue 
reading the overkd) .  

- 7  The policy aptions that players will invest in are as follows: . . . 
(Review the overhead. Afder reading General Education and 
Diflererrrial Education, &:) . . . Cenehal Education refers to mining 

programs and material development that will be applied uniformly 
across aU primaxy schools thoughout the countq- 

Differential Education refers to training- programs and materid 
development that will be: targeted to increase access and reention 
rates for specific groups of' pri school children. 

1-8. The EPICS Simulation Mudel: This &ab- illustrates Row the 

policy options are linked to access to education anb to each other. 
Many policy variables have reinforcing M s  that work togexher to 

compound the impact the policy choices have on access, 

1-9. Player Roles . . . (read rhe overkeerd). 
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1-10. Population Disaggregation . . . (read the overhead). 

1-1 1. Structure of the Simulation: Each round will proceed in the 
foll~wing manner: 

2 .  As a result of yow discussion, place investments in the outer 
wheel. 

2. The Secretary of Education will fill our the decision sheet. 

3. The EMIS Officer will calculate the state of the system. 
4. The Minister will receive the country report. 

1-12. The simulation will cover 25 years. You Will play five rouiids 
that cover five years each. The 1000 khazanas are special funds 
dedicated to policy investments for the 25-year period. These funds are 
available for investment oulide the normal operating budget of the 

education system. 

1-13. The Country Scenario . . . (continue to read the overhead). 

1-14. These are the most recent statistics available officially in the 
country of Farziland. 

1-15. Here is a view of the gameboard that is on the table before you. 
The 1000 khazanas for the five rounds are located in the center of the 
bard. Red chips have a value of 25, blue chips are 5, and white chips 

are I. 

As you begin each round, you must allocate funds to &e general 
categories located in the inner circle. 

You must then move your chips to the outer wheel, where you will 

decide which policies to invest in. You do not have to invest in al l  the 

policies, or in a l l  the categories. That is for you to decide as a group. 

The numbers in the inner circle represent the mount of money that 

was allocated to each category by the previous administration, 



To begin the fmt round, the Minister of Education will call a meeting. 

This is the first time that members of various departments in the 
Ministry have met. The Minister will request that each player introduce 

herhimself, summarize the infomation available in the role sh-t, and 

make suggestions for a plan of action to improve the primary school 
system in Faniland. 

1-16. This is a list of the policy options that are available to you with 
a brief description of each. 

1-17. This is an example af the decision sheet that you have on your 

table, which the Secretary of Education will fiU out at the end of each 
round. 

1.18 and 1.19. Country Report: This is an example of the kind of 
information you will receive in your country report. Participation rates 
by gender and location; ranking of access anci disparity; quality ratings 
on the school system and quality of life. The quantity anE, quality of 
the information you receive will depend directly on how much you 
invest in research and EMS. 

1.20- Here are some of the policy issues to consider - . . (continue 

reading the overhead). 

1.2 1. Ask yourself the followhg questions as you make your decisions 
. . . (comntLnue reading the overhead). 

And now it is time to begin to play EPICS. The Secretary of Education 
should note that ail the decisions in the first found should be made and 
entered into the computer within 30 minutes h e .  

The Minister of Education wilI begin by calling the meeting to order- 
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1-1. We begin the EPICS run with this quon from H. G. Wells: 
'FLwmn history becomcs more and more a race between education and 
catastrophe." During this Simu].ation you will be asked to do your best 
as policymaken and planners to increase access to education in the 

ficdd~us codthy of FaniZmd 

"Human history bscomcs mon Md more a mee betweea educm-on and catas@opke." 
ItG Wells 

rrPe a#&; of~(5:oQJ 

EPICS 

by 
Claire Brown, I%uoona Jatai 

and 
Christina Rawley, Coordinator 

Haward Institute for Interntiorad hvelopanent 
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1-2, Functions of a simulation . . . (read the overhead). 

Functions of a Simulation - 

Demonstrate the effects of different policies 

AUow policy experimentation without risk 

Convey general principles of system behavior 

Allow research into the behavior of a system 

Gather information from the participants themselves 

Provide a shared experience to aid in discussing 
potential problems 

Convey insights about impacts on the economy, 
society, and political system 
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1-3. Purpose . . . ( r d  the overbead). 

Purpose 

EPICS simulates the dynamics of educational policy 
making and planning to improve access to schooling 
among diverse populations in a low income country. 

The simulation provides an environment in which to 
experience and experiment with fundamental concepts 
and issues in planning for educational change. 

The inteme1atiomhips among factors concerning access 
and retention rates at the national, regional and community 
levels using qualitative and quantitative data are explored. 
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1-4. The functions of EPICS . . . (read the overhead). 

The Functions of EPICS 

Illustrate the need for researching and targeting 
educational groups. 

Emphasize the importance d multiple strategies. 
Demonstrate the quantitative and qualitative 
effects of differedt policies. - 

Facilitate discussion about resource - - allmation 
under budget constraints. 

Show the delays involved in setting up programs. 
Give practice in communication, negotiation, and 
group strategy design. 
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1-5. Goals: The goals of EPICS are to increase access and 
parricipation rates in primary education. 

GOALS 

Increase access 

Increase participation rates 



80 EPICS: Coordim~or's Manual 

1-6. Why is access to pximary education imporrant? . . . (continue 

reading the overhead). 

1.6 * EPICS 

Why is access to primary education important? 

Access is the key to educational opportunity and participation 

.Education is a means of achieving several goals: 
- Economic 
- Social and Political Development 
- National Integration 

*Education for dl children is valued as a basic right 
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1-7. The policy options that playas will invest in are as follows: . . . 
(Review me overhead. After reading General Educarion and 
Differential Educ~rion, add:) . . . General Education refers to mining 

pngrams and material development ha t  will be applied uniformly 
across all primary schoolsathroughour !he country. 

Differential Education refers to training programs and marerial 
development that will be targeted to increase access and retention 

rates for specific groups of primary schooi children, 

Policy Options 

General Education 
- 'Ikaining Programs 
- Material De~eloprnent 

-Policy Research 
- SchooI area str,rvey 
- Facility surrey - Target group survey 
- Case reports 

.Differential Edrvation 
- aZlaining Programs 
- Matcrid Development 

-Organization 
- Academic scheduk 
: Double s h i  - Subsidized tatbooks 
- Schoot clusters 

-Facilities *Education Management 
- S ~ O O ~  construction Iaformation Systems - Desks and chairs - Technoiogy 
- lGr~ter - Staff 



1-8. The EPICS Simulation Model: This diagram illustrates how the 

policy options are linked to access to education and to each other. 

h y  policy variables have reinforcing links that work together to 

compound the impact the policy choices have on access. 

1.13 EPICS 

POLICY RESEARCU 

a r e  Repom 
MIS a W ~ C T  - 
Dulr Md C ~ ~ I S  7 

-I 
I 
I 

- ReWowhip (Pwitivc op negative value ealcukd) --- t z o q w d h g  Rdati011sttip (Positive or ncgalk d w  d a i i  - - hdi- W i  (ReQcoentai by quantittdve 0rqrrzIitarivc data of positiveor 
n q p m  nlne premed in -- or faxmck infmmf 
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1-9. Player Roles . . . (read rhe overhead). 

1.9 *EPICS 

Player Roles 

Minister of Education 

Secretary of Education 

Director of Finallee and Administration 

* Director of Planning 

Management Information Systems 0f;Pcer 

Director of Policy Research 
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1-10. Population Disaggregation . . . ( red  the overhemi). 

Population Disaggregation 

Players design and implement policies that impact on 
several populations. Explicit disaggregated popu- 
lations are: 

Urban. Male 
Rural Female 

(Socio-economic status is implicit in the model) 
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1-11. Suucture of the Simulation: Each round will proceed in the 

following manner: 

1. As a result of your discussion, glace investments in the outer 
wheel. 

2. The Secretary of Education will fill our the decision sheet. 
3. The EMIS Officer will calculate the state of the system. 
4. The Minister will receive the country report. 

1.11 EPICS 

Structure of Simulation 

Place 
Invest- 
mentr 

r 

Enter 
Country *[ Report 

Decision 

D ~ S ~ U S S ~ U N  
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1-12. The simulation will cover 25 yean. You will play five rounds 
that cover five years each. The 1000 Lhazanas are special funds 
dedicated to policy investmenu for the 25-year period These funds are 

available for investment outside the normal operating budget of the 
education system. 

Basic Infomation . 

Time span of 25 years 

5 year cycles of play 

Budget allocation of 1,000 Kf 
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1- 13. The Country Scenario . . . (conn'm so read rhe overhead). 

1-13 *EPICS 
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1-15. Here is a view of the gameboard that is on the table before you. 
The 1000 khazanzs for the five rounds are located in the center of rhe 

board Red chips have a value of 25, blue chips are 5, and white chips 
are I. 

As you begin each round, you must allocate funds to the general 
categories located in h e  inner circle. 

You must then move your chips to rhe outer wheel, where you will 
decide which policies to invest in. You do nor have to invest in ai l  the 

policies, or in al l  the caregofies. That is for you to decide as a group. 

The numbm in the inner circle represent the amaunt of money that 

was allocated to each category by the pmious a=is&on. 

To begin the Erst round, the Minister of Education tviu call a meeting. 
This is the first time that members of various depanments in the 

Minisory have mer The Minister will ques t  that each player iamduce 
her-lf, summarize the Momation available in the role shees and 
meLc suggtstions for a plan of action o improve the pdmary school 
system in Farziland. 



1-16. This is a list of the policy options that are available to you with 

a brief description of each. 

POLICY OrnONS 1 
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1-17. This is an example of the decision sheet that you have on your 

table, which the Secretary of Education will fill out at the end of each 
round. 
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1.18 and 1.19. Counny Report: This is an example of the kind of 
information you will receive in your country r e p  Pmicipaaon rates 
by gender and location; ranking of access and dispariry; quality ratings 

on the school system and quality of life. The quantity and qualiy of 
the information you receive will depend directly on how much you 

invest in research and EAWS. 

mmmfolprrr-  

srC ic ip . t lon  mat.. 
rue81 608 
4.1. 708 
-1. se t  

vet.. I**r 
a i s ~ a r l t y  LOI 

ual f ty  Xatll*.: lal* I-10 
W l l l ~  *; heltlq 4 
3 4 1 i t ~  or miiitru 4 
h t i t e i m  oz s ) n u r  1 
WEuliCy o: Life . 4  
u-rlm a 
Food ?rdeloll 4 
4qsi-itUrm1 o.+.loDmt 5 
In4WUlml --lo-t 8 

-2 
RU- oc h.ch.R in m i n h  (in 1-3 5 
I'D- IW. O i  n*CMt. 118 1000.1 150 
.a. 0: Jearral* .l.mud (SII 1 E W . l  a 
tau* Is. of -48 t i n  1 0 ~ ~  so 
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ZPORT ON SCHOOL DATA 

Round 1 

articipation Rates 
Overall 608 

G i r l s  50% 
BOYS 7 0 %  

rban G i r l s  
Population L, S65,  COO 
In School 1,546,000 
Out of Sch~ol 719,000 
Participation Rate 68.32 

rban BOYS 
Population 1 , 9 7 ~ ,  900 
I n  Schaal i,433,00(9 
Oerf Of SchWP 543,380 
Participation Rate 8 5 .  tt 

ural G i r l s  
Population 5,055,800 
~n school 1,980,755 
O u t  o f  Scbodl 2,075,065 
Participation Rate 45 .2 t  

ural Boys 
Pvpulation S,523,r:30 
In School 3.175.000 
Out of School 2,348,600 
Participation Rate 70.5a 
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1.2 1. Ask yourself the foilowing questions as you make your decisions 
. . . (continue reading the overhead). 

* '. 

And now it is time to begin to play EPICS. The Secretary of Education 
shouid note that all the decisions in the first round should be made and 
entered into the computer within 30 minutes time. 

The Minister of Education wili begin by calling the meeting to order. 

1.21 * EPICS 

- How will expenditures be 
balanced between education 
policies? 

- How will expenditures be 
allocated between Genera4 
Education and Differential 
Education? 

- How will the money be 
alloc~ted over time? 

- What impact will policy choices 
have on different population 
groups? 



I 1.20. Here are some of the pclicy issues to consider . . . (continue 

I , reading rhe overhead). 

1.20 -S$ EPICS 

Policy Issues to Consider 

Demand 

policies to increase vs, policies to increase 
SUPPIS demand 

policies to increase vs. pdlk Ies to increase 
overall snrollments enroilmen ts of 

groups currently 
underrepresented 

poiicies to irriprcve -1s. policies to increase 
opportunities to retention of those 
enroll who are already 

szrolied 
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1-21. Ask yourself the foIlowing questions as you make your decisions 

. . . (continue reading the overhead). 

And now it is time to begin to play EPICS. The Secretary of Education 
should note that all the decisions in the first mund should be made and 
enrered into the computer within 30 minutes time. 

The Minister of Education will begin by calling the meeting to order, 

- How will expenditures be 
balanced between education 
policies? 

- How will expenditures be 
allocated between General 
Education and Differentia! 
Education? 

- How will the money be 
allocated over time? 

- What impact will policy choices 
have on different population 
groups? 
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1.20. Here arc some of the policy issues to consider . . . (conrinue 
reuding the overheud). 

Policy Issues to Consider 

policies to increase vs. policies to increase 
SUDDIY demand 

policies to increase v .  policies to increase 
overall enrollments enrollments of 

groups currently 
underrepresented 

policies la improve vs. policies to increase 
opportunities to retention of those 
enroll who are already 

enrolled 



96 EPICS: Cuordinarot's Manual 

Part II: Post-Simulation Materials 
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Debriefing Script for Overhead Transparencies 

2-1. (At tk,o end of the last round, the coordinator will want to draw 

the attention of the groups again toward the front of the room. While 

the EPICS transparency is being projected, you can call the group to 

order.) The debriefing section of the simulation takes place in two 

parts. During the first part, we will hear the results you achieved 

during the simulation. During the second part, I will describe the 
characteristics of the EPICS model and give examples of the outcomes 
of contrasting policy strategies. 

2-2. You have proceeded through several steps during the simulation 
in placing your investments, f'tlling out the decision sheets, entering 
decisions into the computer for calculations on the state of the system 

and receipt of the country report. Please give a brief report on the 
decision-making process you experienced during the run of the game 
and report on the state of the education systLm of your coun-y and the 
quality of life that you have achieved. 

2-3. Please consider the following questions in your report . . . (read 

the questions). 

2 4 .  (After listening to reports on the process and the state of the 
system, move on to a discussion of the EPICS mo&Z.) This simuIation 
model was prepared foZIowing the framework presented in the research 

review entitled Improving Access to Schooling in the Third World: An 
O v e ~ i a v  by Dr. Mary B. Anderson . . . ( r e d  overhead). 

2-5. This figure illustrates the EPICS conceptual model. It shows the 
factors associated with access to education and retention. Resources 
and governmental factors are indicated on the supply side, and 
household factors on the demand side. 

2-6. The policy model used in the computer simularion looks like this 

. . . (review rhe model briefly), On the left we see the dynamic 



relationships among the policy options as they relate to access to 

schooling; on the right side, the illustration shows the path model of 
the relevance of primary education to quality of life indicators. 

2-7. Looking more closeIy at the policy relationships, we can see that 

the solid lines with arrows represent causal relationships that are 
quantified in the model; the broken lines with arrows represent 
compounding values thar are quantified in the model; and the solid 
lines (with no arrows) indicate a relationship in the simulation 

represented by quantitative or qualitative data presented during the 

simulation by either feedback sheets or role descriptions. 

2-8. A closer look at the path madel reveals that the EPICS model is 
designed to show outcomes based on distinct divisicns of labor in the 

Farziland scenario. Thus, changes in quality ratings are directly related 
t~ the education access levels achieved by the four population groups 
in the country. The quality ratings rate four areas of development. 

They are (1) agriculture, (2) industry, (3) health, and (4) food 
production. A f ~ t h  quality rating (Quality of Life) is an average sf 

these four categories. 

A description of the division of labor associated with these categories 
reveals some hidden patterns. Most of the foad grown for consumption 
by the general population is produced by indigenous subsistence 

methods used by the women and children of the households. In the 
rural areas, the men are involved in agricultural production on ranches, 
and this food is produced largely for export. Most of h e  icdustrial 
development is concentrated in the city where urban boys provide the 

labor force, and the urban and nual girls are responsible for the health 
care of the population. 

The division of Iabor in the Faniland scenario is such that quality 

ratings of food and health are a result of girls' access to education, 

while agricultural and industrial development ratings zre a result of 

boys' access to education. Access levels in education by rural boys 
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affect agricultural development; urban boys affect industrial 
development; rural girls affect food production; urban and rurd girls 

affect health. Access by residence (rural or urban) and gender (girls or 
boys) affects the average access rating, which in turn affects the 

overall quality of life rating. 

2-9. The EPICS model looks at the relationships between education 

and productivity and social welfare. Investments in underrepresented 
groups through the Differential Education category and in those who 
already have access through investments in the General Education 

category are correlated with productivity and social welfare in terms of 
agriculture, health, food and industrial development. 

2-10. These two graphs compare the system behavior that is 
chuacterized in the EPICS model throqh an emphasis in either 

General Education or Differential Education as tney affect boys' and 
&Is' participation rates. 

The General Education category favors an increase in the quality of 

education for those who already have access to education and 
maintains the status quo of Farzifand. Consequently, investments 
concentrated in this policy category will increase participation rates of 

boys first. Dramatic increases in girls' participation rates. will occur 
when the boys' participation rate reaches 75%. At this point, most 

families have their sons in school, and the social norms have changed 

so that there is greater acceptance of the value of education for both 

genders, and the demand has increased for girls' education. 

The Differential Education category favors access to education by the 

underrepresented groups and changes the status quo of Farziland. 
Consequendy, investments concentrated on this policy category will 

increase girls' participation rates before boys' pamcipation reaches 
75%, and much earlier in the gam. Boys' participation rates increase 

slowly, while girls' increase more rapidly from the beginning of the 

run. 
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2-1 1. An investment strategy in General Education affects the 

disparity and quality ratings in this way: Disparity between gitIsy and 

boys' participation rates remains high, and the gender gap is large 
throughout the first three rounds of the game (representing the years 

199&2005). However, in round 3, boys' participation rates reach 75%, 
and by round 4 (year 20101, dramatic increases occur in girls' 
participation rates that begin to close the gender gap. By round 5 (year 
20151, with a 10% difference in participation rates between boys and 
girls, disparity is Iow - the gender gap is greatly diminished. 

Quality ratings change over time with the changes in the participation 
rates. General Education maintains the status quo and the education sf 
boys. Therefore, an investment strategy emphasizing Gcneral 
Education will show increases in industrial and agricultural 
development, with little improvement in health and food production 
until girls' access increases and the gender gap is closed. Under this 

scenario, Farziland will develop its industrial and agricultural 
capabilities, but there will be little or no increases in food production 
and the health of the population wi l l  remain poor. 

2-12. Investments with an emphasis on Differential Education show 
very different behaviors. Differential Educe ' n favors education for 
girls. Therefore, an investment strategy idriphasizing Differential 

Education will show earlier and more rapid increases in health and 

food production. Industrial and agricultural quality will  not improve as 
rapidly, but the general health and welhre of the country will improve. 

In a Differential mucation scenario, participation rates for gids grow 
rapidly from the beginning of the simulation (year 1990). By tke 

second round (year 2000), the disparity level is low, and the gender 
gap is reduced to less than 15% difference between boys' and girls' 
participation rates. Corresponding quality ratings show increases in 
food and health. Agriculture and industry ratings increase slowly. 
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2-13. The scenarios presented here for the fictitious country of 

Farziland are based on the results of studies on the importance of 

family, school and community factors in education. The effects of 

education policy on the education of girls and women have been 

shown in different low-income countries and point out the gains from 

female education. These four scatter plots show dam that correlate the 

enrollment rates of girls with economic productivity and social 
welfare. A World Bank study of 200 countries shows that natioris that 

have invested heavily in female primary education benefit through 
higher economic productivity, lower infant and maternal mortality, 

longer life expectancy for bot!! men and women, and lower fertility 
rales than countries that have not achieved as high education levels for 

wornen. 

2-14. These three scatter plots show the influence of the gender gap 
on development. The study shows lower economic production in 

coantries with a large gender gap (measured as the ratio between male 

and female enrollment rates). Other countries with the same amount of 

capital stock and labor force but a smaller gender gap show higher 

levels of economic productivity. Furthennore, when comparing two 

countries with similar per capita income and patterns of expenditures 
in the social sectors, the country with the larger gender gap will 
experience worse indicators of social welfare. King points out that "an 

implication of this finding is l a r  a country with a wide gender gap wiu 
have to raise per capita income mare than will a country with a small 

gap in order to achieve similar levels of social weI1-being. - . . 
Countries that are economically better off also Lave longer life 
expectancy and lower fertility and infant mortality than poorer 
countries. However, some poorer countries with a narrow education 
gender gap achieve levels of social well-being comparable to those of 
some richer countries with a larger gender gap." 

2-15. The EPICS model was designed to show how policymaking at 

the national level may be implemented in ways that affect four 
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population groups in very different ways. This is of great concern 
when education systems are in the process of decentralization, and as 

cultural diversity is acknowledged and better understood. Culmal and 
socioeconomic diversity is represented in the EPICS model by four 
population groups: boys, girls, urban and rural. However, these groups 
may also be analogous to other diver= population groups. The data for 
EPICS were gathered from Pakistan. This graph shows how 
participation ratios differ across the four provinces in Pakistan from 
1977 to 1987. The trends shown in this graph could be analogous to 
participation outcomes of the four population groups of Farzilaad with 
the rural girl population andogous to the Bdochistan population (the 

group with lowest access in Pakistan), NWFP to m d  boys, Sind to 

urban girls and Punjab to urban boys (the group with highest access). 
The four population groups could also be analogous to racial groups or 
religious groups. 

2-16, There are many outcomes possible in any given run of the 
EPICS simulation, and most of them will produce surprises because 
you will rarely achieve the exact results you expected. One of the 

reasons for this is that the model accounts for delays between the time 
a policy is implemented and the time maximum outputs are achieved- 
Some of the important delays are . . . f continue reading the overhead). 

2-17. This figure shows an example of a policy delay in population 
growth. Decisions made in 1980 to increase girls' participation rates 
here begin to show changes in school population two d d e s  later in 
the year 2000 . . . (brim discuss the graph). 

2-18. EPZCS depicts some of the problems common to all 

policymakers and planners. Some of the common problems are . . . 
(tend the transparency). 

2-19. To improve the performance of education policymakers and 
planners as experienced in the EPICS model, it is suggested that 

ministries of education . . . (continue reading). 
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2-20. As we have said, the framework for the EPICS model was 

based on the work of Mary B. Anderson, who presented her discussion 

in economic terms. But we know that there are many ways of stating 
the same problems. This transparency quotes the work of Carlos 

Muiioz Izquierdo and Sonia Lavin de Arrive on access in Lztin 

America . . . {briefly read though this, or present your own examples 
here). 

2-2 1 .  {This overhead continues with statements on complexity and 
diversity addressed in other w v s  throughout the EPICS simulation. 

Again, you may want to read through this, simply touching on areas 
you want to emphasize, or use your own examples here.) 

2-22. To summarize, we want to end with three guides for 

policymakers . . . (continue reading). 

2-23. Finally, just as the saying goes, "the whole is greater than the 

sum of its parts," the EPZCS simulation is based on the principle tha~ 
. , , (continue reading). 

2-24. As H. G. Wells wrote in The Outline of History: "Human 

history becomes more and more a race between education and 

catastrophe.'' Thank you for your efforts to improve the educational 
system to avoid catastrophe in Fadand. 

Post Script 

The scenarios presented here emphasizing investments in General 

Education and DifJerentid Education indimre extreme case outcomes 
possible in rk EPICS model. There are many other possible ourcorns 
that result porn a variety of policy investment combinations. Ow 

experiences with the simulation indicate rhar teams choose investment 
strategies that combine General Education and Diflerenzial ~ducazion, 

It is most likely rhat rhe results from any given simuZution run you 
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experience will also reflect a combined approach to investments in 

policy options. However, the extreme outcomes characterized by the 

simulation dramatize some of the implications of investing in policies 

that favor the education of one population group over anorher and can 

be used to begin discussions and debates about these and other issues. 

Remember tha?, altJtough the simulation is based on empirical data 

from many countries, the counny of Farziland dues not exist: EPICS 

is many countries and no countty. I f  time allows, erfer you have 

finished this pan of the debriefing, you might plan for a short break 

and then begin a discussion facilitated by the coordinaror bur 

organized by the players themselves to address educarion policy issues 

in their own countries where they work. 
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2-1. (At rhe end of the last round, the caordinaror will want to draw 

the attention of the groups again toward the from of :he room. While 
rhe EPICS transparency is being projected, you can call the group to 

order.) The debriefing section of the simulation rakes place in two 

pans. During the first part, we will hear the results you achieved 

during the simulation. During the second part, I will describe tire 

characteristics of the EPICS model and give examples gf the outcomes 
of contrasting policy suaregies. 

%ruman history becomes more and more o mec between edu&tion and cu&ib.opIte." 

EPICS 

by 
Claire Brown, H%rod)na Jatol 

and 
Christina Rzwley, Coordinaor 

Harvard Illstitutc for LtertaationaI Deveicspment 



2-2. You have pmceeded through several steps during the simulation 

in placing your investments, filling out the decision sheets, entering 
decisiocs into the computer for calcula5ons on the state of ;he system 

and receipt uf the counuy report- Please give 2 brief repon on the 

decision-making process you experienced durir:,o the run of ihe game 

and report on the state of the education system of your country the 

quaiiry of life hat you have achieved. 

2.2 * EPICS 

Structure of Simulation 
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2-3. PIease consider the fdowing questions in your report . . . ( r  ,tad 

the questionsj. 

COUNTRY REPORT 

What were the outcomes? 

What was the .strstegy? 

Did the strategy change over time? 
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2-4. (Afrer lisrening ro reporrs an the process and the $rate of the 

system, move on to a discussion of the EBICS model.) This simulation 
model was prepared following the framework pr~sented in the research 

review entitled Improving Access to Schooling in the Third World: An 
Overview by Dr. Mary B. Andeson . . . (read overhead). 

*a4 Qgg EPICS 

Framework for Discussion 

+ Policies to increase supply vs. policies to increase demand 

Patterns that arise from insufficient or inefficiently used 
resources (supply-side) and those that result from differences in 
the demand for education. 

+ Policies to increase overall enrollments vs. policies to increase 
e~rolhent among groups currently underrepresented 

General and differential access and retention 

Policies to irn rove opportunities to enroll vs. policies to increase 
retention o f those who are already enrolled 

Visible and invisible patterns of access and retention 
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2-5. This figure illuspates the EPICS conceptual model. It shows the 

factors associated with access to education and retention. Resources 
and governmental factors are indicated on the supply side, and 
household factors on the demand side. 

Conceptual Model 
Factors Associated with Access to Education 

and 
Retention 
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2-6. The p o k y  model used in the computer simu1ation looks like this 

. . . (review rhe model briefly). On the left we see the dynamic 
reladonships among the policy options as they relate to access to 

schooling; on thc right side, the illusfration shows the path model of 
the relevance of primary education to quality of life indicators. 

* EPICS 

Education Poiiey Simulation  model 
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2-7. Looking more closely at the policy relationships, we can set that 
the solid lines wirh arrows represent causal relationships that are 
quantified in the model; the broken lines wirh arrows represent 

compounding values thar are quantified in the model; and the solid 
lines (wirh no arrows) indicate a relationship in the simulation 

represented by quantitative or qualitative data presented during the 
simuiation by either feedback sheets or role descriptions. 

2.7 %& EPICS 
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2-8. A closer look at the path model reveals that the EPICS model is 

designed to show outcomes based on distinct divisions of labor in the 

Fadand scenxio. T~us, changes in quality rarings are directly related 
to the education access levels achieved by the four population groups 
in the counuy. The quality ratings rate four areas of development. 
They are (1) agriculture, (2) industry, (3) health, and (4) food 

production. A fifth quality rating (Quality of Life) is an average of 
these four categories. 

A description of the division of labor associated with these categories 
reveals some hidden patterns. Most of the food grown for consumption 
by the general population is produced by indigenous subsistence 
methods used bythe women and children of the households. In the 
rural zreas, the men are involved in agicdturat production on ranches, 
and this food is produced largely for ex- Most of the industrial 
development is concenmted in the city where urban boys provide the 

labor force, and the urban and rural girls are responsible for the health 

care of the population, 

The division of labor in the Fardlmci scenario is such that quality 
ratings of food and health are a result of girls' access to education, 
while agricultural and industrial development ra&gs are a result of 
boys' access to education. Access levels in education by ruraI boys 
affect agricultural development; urban boys affect industrial 

development; naat giris af'feet food production; urban and rural girIs 

affect health- Access by residence (rural or urban) and gender (girls or 

boys) affects the average access rating, which in turn affects the 

o v d  quality of fife rating. 

2.8 * EPICS 
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2-9. Tle EPICS model looks at the relationships between education 

and p~~oductivity and social weEare. Lnvestments in underrepresented 

group.: through the Differential Educarion category and in those who 

already have access through investments in the General Education 

category are correlated with productivity and social welfare in terns of 

agriculture, health, food and industrial development. 

Economic Productivity and Social Welfare 

Correlation of 

-Differential Education (targeting of underrepresented groups) 

-General Education (increased quality for those who have access) 

.Agricultural and industrial productivity 

*Health and food production 
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2-10. These two graphs compare the system behavior thar: is 
characterized in the EPICS model through an emphasis in either 
General Educati~s C:X Diffejrentid Education as they affect boys' and 
girls' participati'o~ 7;: ter;. 

The General Educau.wi ,:aregory favors an increase in the quality of 
education for those who dready have access to education and 
maintains the status quo of Faniland. ConsequcncIy, investments 
conccn~a~ed in this policy category will increase pardcipation rates of 

boys  firs^ "uramatic increases in girls' participation rates will occur 
when the boys' pamcipation rate reaches 75%. At this point, most 
fami~ks have their sons in school, and the social norms have changed 
so that there is greater acceptance of the value of education for both 

genders, and the demand has increased for girls' education. 

The Differential Education category favors access to education by fie 
underrepresented groups and changes the status quo of Fadand.  
Consequently, investments concentrated on this policy category will 

increase girls' participation rates before boys' participation reaches 
75%, and much earlier iF tfie game. Boys' participation rates increase 
slowiy, while girls' increase more rapidly from the beginning of the 
an. 

210 * EPICS 
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2-11. An investment strategy in General Education affects the 

disparity and quality ratings in this way: Disparity &tween girls' and 
boys' panicipation rates remains high, and the gender gap is large 

throughour the fmt three rounds of the game (representing the yean 

1990-2005). However, in round 3, boys' participation rates reach 75%' 
and by round 4 (year 2010)' dramatic increases occur in girls' 
participation rates that kgin to close the gender gap. By round 5 (year 
2015), with a 10% difference in participation rates berween boys and 
girls, disparity is low - the gender gap is greatly diminished. 

Quality ratings change over time with the changes in the pardciparion 
rates. General Education maintains the status quo and the education of 
boys. Therefore, an investment strategy emphasizing General 
Education will show increases in industrial and agricultural 
dcvebprnent, with little improvement in health and food production 
until girls' access increases and the gender gap is closed. Under this 
scenario, Faniland will develop its industrial and agriculmral 
capabilities, but there will be little or no increases in food production 
and the health of the population will remain poor. 



2-12. Investments with an emphasis on Differential Education show 

very different behaviors. Differentia1 Education favors education for 
girls. Therefore, an investment snaregy emphasizing Differential 
Education will show eartier and more rapid increases in health and 
food production. Industrial and agricultural quality will nor improve as 
rapidly, but the general health and welfare of the counay will improve. 
In a Differential Education scenruio, participation rates for girls grow 
rapidly from the beginning of the simulation (year 1990). By the 

second round (year 2000)' the disparity level is tow, and the gender 
gap is reduced to less than 156 difference between boys' and girls' 
participation rates. Corresponding quality ratings show increases in 
food and health. Agriculture and industxy ratings increase slowly. 
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2-13. The scenarios presented here for the fictitious c o u n q  of 

Farziland are based on the results of studies on the importance of 

family, school and community factors in educaion. The effects of 

education policy on the education of girls and women have been 

shown in different low-income countries and point out rfie gains from 

female education. These four scatter plots show data that correlate the 

enrollment rates of girls with economic productivity and social 
welfare. A World Bank study of 200 countries shows that nations h a t  

have invested heavily in femsle primary education benefit through 
higher economic productivity, lower infant and maternal monahty, 
longer life expectancy for both men and women, and lower fertility 

rates &a? countries that have not achieved as high educarion levels far 
women. 

213 EPICS 
Primary school cdlrc~tioa for girls 

improvu economic produclivit)' and s a i d  welfare' 

SQLW piat orzW~hbd world mmks~mrn m l i i  tmbm incanl h n r i l ~  in r-k *a 
ch lo tk . in~hrpuM& ~ d c n t . - a n U d l n m d t i r b i m p ~ r ) * . * .  ". -I- 7- -*CT 
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2-14. These three scatter plots show the influence of the gender gap 

on ,development. The srudy shows lower economic production in 

countries with a large gender gap (measured as the ratio between male 

and female enrollment rates). Other counmes wirfi the same amount of 
capital stock and labor force but a smaller gender gap show higher 
levels of economic productivity. Funhermore, when comparing two 

countries with similar per capita income and panerns of expenditures 
in the social sectors, the counay with the Iarger gender gap will 

experience worse indicaters of social welfare. King points out that "an 

implication of this frnding is that a country with a wide gender gap will 

have to raise per capita income more than will a country with a small 

gap in order to achieve similar levels of social well-being. ;.. . . 
Counmes that are economically better off also have longer life 

expectancy and lower fertility and infant mortality than poorer 

counaies. However, some poorer countries with a narrow education 

gender gap achieve levels of social well-being comparable to those of 
some richer countries with a larger gender gap." 

~ l r  a EPICS 

Infiuence of gender gap on economic productivity 
and socid welfare 

ti*: C o l r i r i * . I . 1 . l m ~ w ( r * o b & i m ~ m e )  
tin5 ~ ~ - d t ~ w W f s - O I U e & ~ - a  
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2-15. The EPICS model was designed to show how policymaking at 

the national level may be implemented in ways rha~ affcct four 
population groups in very different ways. This is of gear concern 

when education systems are in the prucess of dtcenaalization, ~ r d  as 

cultural diversiry is acknowledged and better understood. Cdrural a ~ d  

socioeconomic diversity is represented in the EPICS model by four 

population groups: boys, giils, urban and rural. However, &ese goups 

may dso be analogous to other diverse population groups. 'I3e data for 
Ef ICS were gzthered from Pakistan. This graph shows how 

participation ratios differ across the four provinces in Pakistan fiom 
1977 to 1989. The trends shown in this graph could be analogous to 
participation outcomes of &e four population groups of Faxidand with 
the rural girl population andogous to the Baiochistan population (the 
group with lowest access in Pakistan), NRFP to d b y s ,  Sind to 

urban girls and Punjab to urban boys (the goup with highest access). 

The four population groups could also be analogous ra racial goups or 

religious groups. 

2-15 * EPICS 
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2-16. There are many outcomes possible in any given run cf tbz 

EPICS simulation, and most of then will produce surprises because 

you will rarely achieve the exact results you expected. One of the 

reasops for this is that the model accounts for delays between the time 

a policy is implemented and die time maximum ourputs are achieved. 
Some of the important delays are . . . ( c o ~ n u e  reading rhe overhead). 

Important Delays 

Survey information 

Development of Educational 
Materiels . 

T f mining teachers 

- Changing Behavior 
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2-17. This figure show? an example of a policy delay in population 

growrh. Decisions made in 1980 to increase girls' pardcipadon rates 
here begin to show changes in school population nvo decades later in 

the year 2000 . . . @ri@y discuss rhe graph). 

Growth Cuwe at 3%,2 1 and 15% 



2-18. E P I C S  depicts some of the problems common to all 
policymakers and planners. Some of the common problems are . . . 
(read rhe transparency). 

Common Problems 

Inaccurate information on 
knowledge, attitudes and 
practices of the general 
population and the disaggregated 
population groups. 

Budgetary constraints 

"Tunnel Vision", not viewhg 
overall program and interaction 
of policies. 

e Political motivations 

Lack of planning. 

Poor communication between 
sectors. 

Poor training and followvp of 
personnel. 
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2-19. To improve the performance of education policymakers and 

planners as experienced in the EPICS model, it is suggested that 

minisuies of education . . . (continue reading). 

Improving Performance 

improve communication between 
offices within the Ministry and 
with provincial off ices 

Gather accurate data 

Spend time and money training 
teachers and providing them 
with appropriate materials 

Use multiple strategies 

Account for delays in your 
planning and budgeting process 

Do periodic assessments to 
estimate program impact and 
make necessary changes. 



2-20. As we have said, the framework for the EPICS model was 

based on the work of M a y  B. Anderson, who presenred her discussion 
in economic terms. But we know that &ere are many ways of stating 
the same problems. This transparency quotes the wsrk of Carlos 
Muiioz Izquierdo and Scnia Lavin de Arrive on access in Larh 
America . . . (briefly read through rhis, or present your own examples 
here). 

2.20 -$S+ EPICS 

Carlos Munoz Izquitrdo and Sonia Lavin de Arrive 
Access to Primary Education in Latin America 

Solutions offered have advanced from proposals to change one determining factor to pro- 
posals that emphasize a ccmbination of: 

teaching that conforms to the differing socio-gmgrapbiic and culnrral realiues 
tracking students according to their individual differences 
modifying the; schoof s structure and organization. 

Methodology 

Methodology is evolving: 

*from atmost exciusive application of statistical techniques to the parallel use of qualitative 
measurements 
-from experimental and quasi-experimental designs to models of cultural action, where "ex- 
planatory" evaIuations arc emphasized 
-to techniques developed within the framework of participatory, action-oriented research 
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2-21. (This overhead conrinues with srarernents on camplexiry and 

diversiry addressed in other ways throughout the EPICS simulation. 
Again, you may wanr to read rhraugh fhis, simply touching ors areas 
you want to emphasize, or use your own exumples here.) 

2-21 * EPICS 

Carlos hlunoz Xzquierdo and Sonia Lavin de Arrive 
Aecgss to Primary Education in Latin America 

Complexity and Diversity 

We are faced with complex situations that have multiple economic and social origins, 
requiring individualized solutions. There are certain ethnic groups and classes of 
people who historically have been affected to varying degrees by analyzable and 
characterizable problems, 

But the sotutions cannot be generic prescriptions aimed at a11 "marginai urban 
classes," " rurat ciases," "indigenous groups," or "regions." Rather, the answers 
seem to be in tile recognition of different learning styles of target populations, and in 
the legitirnization of ff~e curriculum by making it relevant to the student and hidher 
community. As a result, of this process, model programs a be created tbat will 
benefit from the richness of each individual's experiences and cultural heritage, and 
incorporate them into the educational system. 

Diversification, a crucial element for raising the quality d education, does not happen 
in isolation nor in a vacuum. It mill only be possible with the generation of integrated 
strategies. 



126 EPICS: Coordinator's Manual 

2-22. To summarize, we want to end with three guides for 
policymakers . . . (continue reading). 

Three Guides for Policymakers 

Patterns of demand differ among different groups in societies 
as a result of historical/econornic forces. 

Patterns of demand are repeated from generation to generation 
so that, once having identified the groups who do not send their 
children to school, policymakers can, focus their efforts on these 
groups rather than having to consider all determinants of access. 

Policies that focus on single determinants of demand, even 
where these are dearly important, often fail. Policies should 
take into account the interaction of factors that cause families to 
keep their children away from school or to enroll them. 
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2-23. Finally, just as the saying goes, "the whole is greater than the 

sum of its pans,'' the EPICS simulation is based on the principle that 

. . . (conrinue reading). 

.The combined affects of 
investments in several policies 
are greater than the sum. 
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2-24. As I-I. G. Wells wrocc in The Outline of History: "Human 
history becomes more and more a race between education and 

carastrophe." Thank you for your efforts to improve the education%l 

system to avoid catastrophe ia Farziland. 

"Human history becomes more and more 
a race between education and catastrophe." 

H.G. Wells 
The Drulinc of Hismy 



Section Six 

EPICS Sample Case Study 
A Gender Analysis 
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The Scenario 

Discussion of International Issues 
Education for all children is valued as a basic right; education is a 

means to achieving other goals, usually economic and social 

development, national and political integration, and individual dignity 

(UNESCO, 1985; Anderson, 1988; Gillis, 1987). The importance of 

education for women is accepted worldwide because it improves their 

earning ability (Psacharopoulos, 1985); influences the number of 
children they have (Cochrane, 1979); and contributes to their better 

health and well-being (United Natio~s, 1985; UNICEF, 1986). In 

1984, the United Nations proclaimed the right of "every one" to 

education. 

But in reality, the provision of equal righa for women has remained an 
unfulfilled promise (United Nations, 1985). Alm everywhere 
women have a higher illiteracy rate than men (Anderson, 1988; 

UNESCO, 1985; World Bank, 1986). Worldwide data reveal that in 
1980, 33.9 percent of women were illiterate, as compared to 23.3 
percent of men. This gap is even wider in the case of developing 
countries, where 48.5 percent of the women are illiterate as compared 
to 32.3 percent of the men (UNESCO, 1985). If or?e cc~siders pfi~rllairy 

school age to be from 6 to 11 years, UNESCO gives participation rates 
as 69 percent for males and 56.5 percent for females in Africa; 77.4 

percent for d e s  and 59.3 percent for femdes in Asia; and abut the 

same for males as for females in Latin America. The percentage of 

girls admitted into school continues to be lower than that of boys in 

many developing countries, and the "higher the grade the lower the 

emllment of girls" (Anderson, 1988). 

There are several factors that explain why girls are less likely to be 
educated than boys. Girls are less likely to attend school if the school 
building is remote from their home. Poor families are less likely to - 

educate girls than boys. Both of these factors have more impact in 
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countries with cultural or religious traditions that discourage the 
education of girls. Education of the boys is preferred in many cases 
because the structure of the economy provides employment for 

- educated men but not for women (Anderson, 1988; Dove, 1983; Bhatti, 

1988; Hasat,, 1981; Shah, 1986). 

Education in Pakistan 

As in many other developing countries, the quality of primary 

education in Pakistan is not high. The World Bank (1988:6) sums up 

education in Pakistan as follows: 

Literacy rates one of the lowest in the world, deciining 
participation rates, very low system eficiency and a lack of 
educational opportunities for many, particularly for girls in 
the rural areas .. . .p erhaps the most critical problem 
impeding expansion of education is the unavailability of 
female teachers. 

In Pakistan, according to the latest census, the population is 200 
million. Women make up almost half the population (there are 1OOO 
women per 1 100 men). l The country has 4 1 million illiterates, and the 

overall participation rate a+ *+e primary level is 48 percent, 63 percent 
for males and 32 percent for females.* Half of the female population is 

of school-going age.3 Yet oniy 20 percent of those girls are actually 
enrolled in schools. Within the male population, 50 percent of all 
school age boys are enrolled.4 

In addition to this, dropout rates remain persistently high, especially 
for nual children and females. 

In 1983-84, dropout rates for primary school children 
ranged from a low of 18% in Punjab for males in urban 

1 Census Bureau, Govement of Pakistan, Islamabad, 1981. * Government of Pakistan. Ministry of Education, Action Plan for Educational 
Development: 1983-88 (Government of Pakistan, 1984). 

3 Source: The Sixth Five-Year Plan 1983- 88, and Pakistan Economic Survey 
(1982433). 

Government of Pakistan, Ministry of Education, Action Plm for Educctionui 
Development: 198348 (Government of Pakistan, 1984). 
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areas, to a high of 93% for females in Baluchistan. In 1985, 
only a third of five-yem-old girls (940,000) were in school, 
and only half of those who entered school were expected to 
finish the fifth grade. By the age 12, only about 4% of the 
d girls are still in schoo1s.S 

The literacy rate in Pakistan is 26 percent6 (men 3 5 2  and women 

16%). 

In 195 1, literacy rate was estimated at 16.4% of the total 
population (dl age groups), in spite of a liberal defmition of 
literacy: "ability to read any printed language." 
Comprehension was not a condition. In 1941, this 
parameter was added, and the ratio came down to 13.6% (of 
the total population). The definition was "ability to read 
with understanding in any language"-writing ability was 
not included. In 1972, the definition was "the ability to read 

write with understanding in any language." The literacy 
me was estimated at 21.7%- fn 1981, the criterion became 
more precise: "the ability to read a newspaper and write a 
simple letter in any language." changing criteria detract 
from the comparability of the time series. At any rate, 
literacy was estimated at 26.2% in 1981. Behind this 
unflattering figwe, there are large disparities-in t e r m  of 
nual/urban (17.3% against 47.1%) and male/female (35.1% 
against 16.0%)- Rural female literacy is only 7.3%, the 
worst case being literacy in Baluchistan, only 1.8%~' 

There is wide disparity between the urban and nnal populations. To be 

more specific, the literacy rate for both sexes in urban areas is 47 

percent as compared to 17 percent in rural areas. Even within each 

setting, the male/female disparities are pronounced For example, 55 

percent of urban males as compared to 36 percent females are literate, 

In rural areas, where the overall literacy rate is 17 percent, only 7 

p e n t  of females are literate in comparison wirh 26 p e n t  of mdes.8 

5 'Ibe Workl Bank figures quoted fmm Efective Clasmoom Practices in P n h q  
Schools of Pakistan by Andrea B. Rugh, Hmard University, Project BRIDGES, 

6 W e  maik the borders of the boaom *gory of cornfries Eke B h u a  Nepal. 
Afgtianistan, Ethiopia, Sudan, Chad, Midi and Zaire." 

Govexnment of Pakisian, Ministry of Education. Action Plon fw Educownal 
Development: 198348 (Government of Pakistan, 1984). 

Government of WListm, Ministry of Education, lsIamabad, Sixth Five-Year 
Plan 1983-88. 
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There are fewer schmls for females in Pakistan, bath in rural and 

urban areas. 

In Brirnay level, there are 2146 schools for females; there 
are 6754 total including male and female. tTrban/rural 
distribution is 1 146/1000 for females against 2579/4175 
total. The figures are in 

Rere are dso fewer reacher-training institutions available fox women. 

There are 56,394 female teachers versus 176,721 total, 
including male and female teachers; number is even 
disappointing when further break-down of provinces and 
urbardmd areas is considered-l0 

It is quite obvious that cultural, religious and social circumstances in a 

society like Pakistan can lead to different conditions for different 
populations. Society creates classes, which contribute to the 

differences in levels of schooling and training opportunities. These 

differences get fmher strengthened by the different conditions and 
facilities available in urban and ma! schools. 

The EPICS Model: Increasing Girls' Access to 
Educ&*on 

Introduction 
The EPICS model is designed to characterize outcomes of various 
combinations of policy options. There are two distinct scenarios 
offered in the model, and between the two distinct scenarios there are 
many possibilities. All approaches offer opportunitits for increasing 

girls' access to education, but at different times and with different 
iraplications for development within the fictitious country of Farziland. 

Source: Planning Commission, Islamabad and Central Bureau of Education, 
Islamabad; Pakistan figures are as of June 1983. 

IC S o m :  Central Bureau of Education, Islamabad, Jm 1983. 



To help in the gresentacan of the malytic& discussion, the policy 

options are reviewed as they affect girls' access to education in the 

scenario presented in the EPICS model. This discussicsr., is followed by 
a brief discussio3 of the infomation presented in the compu~er- 
generated feedback. Tfxe results of two extreme scenasios are discussed 

with reference to cducafonal and development outcomes. The case 
ends with some examples sf supporting data on educating girls and a 

list sf sugge-ited readings. 

PoiZcy Option Investments ?a Hncreusu Girls' Pmticiptiun Rates 
There are several policy option invesmenss ohat increase girls' 

participation rates. Tbey are indicated in rhe foUowing table. Table - 
lists the policy options available in the EPPCS model asrd indicates (I) 
the level of impact of each aption on girls' participation rates, (2) the 
supply side or demand side effect of  be option, (3) the source of 
infomation reiated as the option within the EPICS simulation, and (4) 

a source of empirical dam related to a policy option. 

The options that have tke greatest immediate effects on girls' 

participation are case reports md target group studies in the research 
category, teacher training and materials and technology in differentid 
education, school construction in tfae facilities category, and academic 
schedule in the organization categoiy. The cornbiaed effects of 
investments in these categories will be greater than the sum of heir 
parts. It is important to note here that dd~ough EMS does not have a 
large direct impact on girls' access, it is its use in conjunction with 
policy =search that determines the efficiency of the system. To put it 
simply, the bowledge of different p~pulation g ~ ~ u p s  can be more 
easily accessible through this tecnnobgy, and its use in the system will 

have an effect on the overall efficiency of the system. An ineEcierrt 
system will effect all population groups. Once again, we must look ar 
particular factors with regard to their relationships w i t h  the whole 
system. 
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Table 9 
POLICY UPr'POWS TO iNCREASE GIRLS' ACCESS TO PRIMARY EDLrC.4TION 

Policy Option 

Related Infcmnation Source 
Impact Feedback Role Country Empirical Data 
Level I Supply Demand Sheets Cards Scenario citation2 

POLICY E S W C W  
School N S w e y  (+) + * Davis 1985 
Case Reports I+++) * * * 4c Fuller 1985 
Target Group Survey ( +tt) * .Anderson 1988 
Facility S w e y  (+) * Fuller 1985 

GEhiRAL. EDt;CATIOrd 
Materids & hamine Tech t +) * 
Teacher Ttahing (+I * * * 

DIFFERENTIAL EDUCATION 
Materials & Learning Tech (+++) * =+ * 
Teacher Training (+++I 

FACZLmES 
School Cmsmctim (+++) ?s * * 
Water and Latrines (++I * * * 
Desks and Chairs (4 * * * 

ORGANIZATION 
Academic Schedule 
Textbook Subsidies 
Double Shifts 
School Cluster 

EMIS 
Staff 
Technology 

Ankh-Dove 
1986 

Anderson 1988 
Ankh-Dove 736 
WMSCO 1981 

1. impact Leveh: (+)Law ; (++ )Medium; (+++)High. 
2. Citations are included here as m exampie of empirical studies supportkg poky options and can be used as a sosource on which to 
begin discussions. Coordinators may wish to =fa to other p f e d  so-, or to those listed in the bibliography at the end oCrhis 
manual. 
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Computer-Generated Feedback 

EPICS feedback presents information to analyze access levels to 

primary education among girts and boys in several ways: 

(1) Numerically: 

Total Population: Figures given by gender and location. Note that 
the annual population increase is 3%. 

In School Population: Figures given by gender and location. 
Out of School: Figures given by gender and location. 

(2) Total Participation Rates: The percentage of the gross enrollment 
of the total population. 

(3) Access: High or Low. High access is determined when more han 

75% of the total population is in school. 
(4) Disparity Rate: High or Low (ratio boy-girl gross enrollment 

rates). High disparity means a wide gender gap, which is 
determined when boy's enrollment is 40% higher than girl's 

enrollment. 
(5) Policy Research Feedback: Returns on investments in policy 

research include data providing facts and clues on general 
demographic information and school organization, the number, 
lacation and quality of schools, and the social, cdmai and 
educational norms within the country that affect supply and 
demand issues for the different population groups. 

Two S c e d o s :  General Educatiun vs. Diferential Editcation 
Now we will discuss the behavior changes irm the EPICS model 
following two possible investment strategies: one concentrated on the 
general education category and another on the differential education 
category. Parcicipatlon rates of girls will increase with both seategies 
at different time intervals and with different consequences to the 
overall development outcomes of Faailand. 

General Education: The General Education category favors an 
increase in the quality of education for those who already have access 

to education and maintains the status quo of Faniland. Consequently, 
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investments concentrated in this policy category will increase 
participation rates af boys first. Dramatic increases in girls' 
participation rates will occur when the boys' participation rate reaches 
75%. At this point, most families have their sons in school, and the 
social norms have changed so that there is greater acceptance of the 

value of education for both genders and the demand has increased for 
girls' education. 

Tie following illustration chiuacterizes the General Education 

scenario. Disparity between girls and boys participation rates remains 

high, and the gender gap is large dm3ughout the first three rounds of 
the game (representing the years 199~3-2005). However, in round 3 
boys' participation rates reach 75%, and by round 4 (year 2010) 
dramatic increases occur in girls' participation rates that begin to close 
the gender gap. By round 5 (year 2015), with a 10% difference in 
participation rates between boys and girls, disparity is low, reflecting 
that the gender gap is greatly diminished. 

System Behavior with Investments in General Education 
90 7 

1 7 
I 4 1 I 

y w  1990 1995 ZOO0 2005 2010 20 15 

Round ale Two Thnr Four Five 



Differential Education: The Differential Education category favors 
access to education by the underrepresented groups and changes the 

status quo of Fardland Consequently, investments concentrated in this 
policy category wilkincrease girls' participation rates before boys' 
participation reaches 7596, and much earlier in the game. Boys' 
participation rates increase slowly, while girls' increase more rapidly 
from the beginning of the run. 

The following illustration characterizes the Differeadal Education 
scenario. Participation rates for girls grow rapidly from the beginning 
of the simulation (year 1990). By the second round (year 2000), the 
disparity level is low and the gender gap is reduced to less than 15% 
difference between boys' and girls' pareicipation rates. 

Year 

Behavior with Investments in Differential Education 

100 

90 - 
80 - 

70 - 

- Girls 

1990  1 9 9 5  2000 ZOOS 2 0 1 0  20 I5 

R o d  OE Two Three Four Five 
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Comparison of Quality Ratings: General Education vs. Differential 
Education 

A comparison of the quality ratings related to investment saategies 
focused on General Education or Differential Education shows 

changes in h e  development outcomes of Fartiland. The EPICS model 

is designed to show outcomes based on distinct divisions of labor i~ 
the Fartiland scenario. Thus, changes in quality ratings are directly 
related to the edccation access levels achieved by the four population 

groups in the country. 

The quality ratings focus on four development ratings. They are (1) 

agriculture, (2) industry, (3) health, and (4) food production. A fifth 

quality rating (Quality of Life) is an average of these four categories. A 
description of the division of labor associated with these categories 
follows. Most of the food grown for consumption by the general 

population is produced by indigenous subsistence methods used by the 
women and children of ?he households. In the rural areas, the men are 

involved in agricultural production on ranches, and this food is , 

produced largely for export. Most of the industrial development is 
concentrated in the city where urban boys provide the labor force, and 
the urban and mral girls are responsible for the health care of the 
population. The division of labor in the Farziland scenario is such that 

quality ratings of food and health are a result of girls' access to 

education, while agricultural and industrial development ratings are a 

result of boys' access to education. 

Quality ratings change over time corresponding to the changes in the 
puticipation rates. The illustrations below show the quality ratings and 
the development of the country as hey  are related to the participation 
levels of girls and boys in the EPICS model. Again, we see the resuIts 
of investmcilt strategies emphasizing General Education and 
Differential Education. 
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General Education and Quality Ratings: General Education favors 

maintaining the status quo and the education of boys. Therefore!, an 
investment strategy emphasizing General Education will show 
increases in industrial and agricultural development, with little 
improvement in health and food production until girls' access increases 
and the gender gap is closed. Under this scenario, Faniland will 
develop its industrial and agricultural capabilities, but there will be 
little or no increase in food production, and the health of the population 
wiU remain poor. 

Behavior with Investments in General Education 
loo 1 1 

90 1 Boys reach 75% participation I 

0 
Round 0 L 3 3 4 5 
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Diflerential Education: Differential Education favors education for 

girls. Therefore, an investment strategy emphasizing Differential 
Education will show earlier and more rapid increases in health and 
food prod~ctican. Industrial and agricu!tural quality will not increase as 

rapidly. but the general health and welfare of the country will improve. 

Behavior with Investments in Differential Education 
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Supporting Data: Educating Girls and Women 
?Pte scenarios presented above for the fictitious country of Farziland 
are basxi on the results of studies examining the importance of family, 
school and cormunity factors on education. The EPICS model 
illustrates effects of education policy on increasing the education of 
girls and women in different low-income countries, and points out rhe 

gains k r n  f e ~ ! e  education. 

Economic Producrivity and Social Welfare: The set of four scatter 
plots below shows data that correlate the enroIfnent rates of girls with 

economic productivity and social welfare. A World Bank study of 200 
countries shows that nations that have invested heavily in female 
primary education benefit through higher economic productivity, lower 
infant and maternal mortality, longer life expectancy for both men and 
women, and lower fertility rates than countries that have not achieved 
as high education levels for women.' 

E. M. King, Educating Girls and Women: Investing in Development 
(Washington: The World Bank, 1990). 
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The three scatter plots below show the influence of the gender gag on 

development. The study shows lower economic production in counmes 

with a Large gender gap (measured as the ratio between male and 
female enrollment rates). Other countries with the same amount of 

capital stock and labor force, but a smaller gender gap in educadcn, 
show higher levels of economic productivity. Furthennore. when 
comparing two countries with similar pa capita income and patterns of 
expenditures in the social sectors, the country with the larger gender 
gap will do worse in social welfare. King points out that "an 
implication of this fmding is that a country with a wide gender gap will 
have to raise per capita income more than will a country with a small 

gap in order to achieve similar levels of social well-being. . . . 
Countries that are economically better off also have longer life 
expectancy and lower fertility and infarit mortality than poorer 
countries. However, some poorer counnries with a narrow education 
gender gap achieve levels of social well-being comparable u, those of 
some richer countries with a larger gender gap." 

L i  A: Countries with rLnost zuo gender gap (ratio boy-gid gross enmIkault m e )  
Lint 0: Counrrier with wide gender gap (boy's urrollmmt 4% h i m  thvt gi&) 

OEduatinq Girb sad Women: h u l i n g  in k l ~ p r r m t  I%. Kiq W d  Bu*. 19901 
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Summary Note 
The scenarios emphasizing investments in General Education and 
Differentia1 Education illustrated above indicate extreme case 
outcomes possible in the EPICS model. There are mmy other pssible 

outcomes that result from a variety sf policy hvestment combinations. 
Our experiences with the simulation over a two-year period indicate 

that teams choose investment strategies that combine General 
Education and Differential Education. It is most likely that the results 
from any given simulation run you experience will also reflect a 

combined approach to investments in policy options. However, the 
extreme outcomes shown above dramatize some of the implications of 
investing in policies that favor the education of one population group 
over another and can be used to begin discussions and debates about 
the issues. You may want to further the debriefing discussion on 
gender by asking questions about implications suggested in the model. 
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