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Introduction

You are welcome to EDP803: Statistical Analysis gnhdantification in
Educational Planning. It is a two- credit unit cseiand it is offered at
the Doctoral (Ph.D) level. There are 15 study sjnibcluding your
Course Guide in this course.

This course guide is to guide you as a distancmégan the Ph.D
Educational Planning Programme of the National Opaiversity of
Nigeria. This guide is one of the many resourcéens available to
assist you to successfully complete this courseyand programme in
this university.

This course guide consists of useful informatioat tivill assist you.
Such information includes: aims; objectives; whia¢ tcourse is all
about; the course materials you will be using; lawde support services
to assist your study; information on assignments @xaminations. It
also offers you direction on how to plan your tifoe study; the time
period of each study unit; and your tutor-markeslgrsments.

| strongly recommend that you go through this ceurpiide and
complete the feedback form at the end before yainbgour study of
the course. The feedback form must be submittegotar tutorial

facilitator along with your first assignment. Thgslide also provides
answers to several of your questions. However,ndb hesitate to
contact your study centre if you have further goest

Please do not assume that the course is difficeltabise of its
guantification characteristics. It has been sifrgai for your easy
learning and understanding. You must show intarestte course as it
is the major tool for operation in the hands of dueicational planners,
which you are now preparing to be.

| wish you the best in your learning experience asutcessful
completion of this course.

Course Aims and Objectives

Course Aims: This course, EDP803 aims to develop the leartwers
understand and be able to use the various statistitd quantification

techniques and skills in educational planning tdvesoeducation

problems.

Course Objectives: There are objectives to be achieved in eachystud
unit of this course. You should read them cargfioéifore studying each
unit. On completion of this course you should bke &o:
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. explain the role of data, information and statssiic educational
planning

. classify the types of data and statistics neededeflucational
planning

. use various planning quantification models in saveducation
problems

. acquire knowledge, skills, competence and practicgtatistical
and quantitative analysis

. apply the knowledge gained to conduct problem-sglvi

researches/studies in education.
Study Unit

Module 1  Issues and Concepts in Educational Planngn
Statistics and Quantification

Unit 1 Concepts and Nature of Educational Planriigtistics
and Quantitative Methods

Unit 2 Data Requirements for Statistics and Quatme Analysis
in Educational Planning

Unit 3 The Role of Statistics and Quantification Ealucational
Planning.

Module 2  Parameters For Demographic and Student Flo

Analysis

Unit 1 Demographic Analysis and Educational Plagni

Unit 2 Population Growth and School Enrolment, Bctpn and
Forecast

Unit 3 School Age Determination from Un-clarified nch
Incomplete Data

Unit 4 Enrolment Ratios Analysis

Unit 5 Indicators of Educational Planning

Unit 6 Intra-System Student Flow Analysis

Unit 7 Efficiency and Cohort Flow Analysis

Unit 8 Standard Progression Analysis and Wastagki&mn

Module 3  Methodologies of Student Enrolment, Teaché
Manpower and Cost Analysis

Unit 1 Student Enrolment Analysis and Forecast
Unit 2 Teacher/Manpower Analysis and Projection
Unit 3 Education Cost and Financial Analysis
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Textbooks and References

Your course material is the main text for this @aur However, you are
encouraged to consult other sources as providegdorin the list of
References/Further Reading below.
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lHEP.
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Developing Countries— 1 (Text). UNESCO, IIEP, pp 16 — 20.
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Assessment

There are three components of assessment for thisse  Self
Assessment Exercises at the end of each studythaifutor — Marked
Assignment and a written examination. In doing#hassignments, you
are expected to use the information gathered dwog study of the
course. Below are detailed explanations on hodoteach assignment.

Self Assessment Exercises

There are Self Assessment Exercises spread ouigtimrgour course

material. You should attempt each exercise imntelyiafter reading

the section that precedes it. Possible answerthdoexercises are
provided at the end of the course material; howeyeu should check
the answers only after you must have attemptedettezcises. The
exercises are for you to evaluate your learnindgheyTare not to be
submitted. There are also questions spread threagh study unit.

You are required to attempt these questions afiarhave read a study
unit. You are not required to submit the answersSIAEs.

Tutor-Marked Assignments

There are four Tutor—Marked Assignments for thisurse. The
assignments are designed to cover all areas tre@atidd course. You
will be given your assignments and the dates famsssion at your
study centre. You are required to attempt all fdwtor-Marked
Assignments. You will be assessed on all four, thet best three
performances will be used for your continuous assesit.

Each assignment carries 10 per cent and togethiecaunt for 30 per
cent of your total score for the course. The asmgnts must be
submitted to your tutorial facilitator for formassessment on or before
the stipulated dates for submission. The work yoat submit to your
tutorial facilitator for assessment will count f80 per cent of your total
course work.

Guidelines for Writing Tutor—-Marked Assignments

1. On the cover page of your assignment, write thessouode and
title, assignment number (TMA 1, TMA 2), and daté o
submission, your name and matriculation numbeshdtuld look
like this:

Course Code:
Course Title:
Tutor-Marked Assignment:
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Date of Submission:
School and Programme:
Matriculation Number:
Name:

2. You should endeavour to be concise and to the pointour
answers and adhere to word limit where given. Yanswer
should be based on your course material, furthadings and
experience. However, do not copy from any of thesgerials.
If you do, you will be penalised. Remember to gre¢evant
examples and illustrations where necessary.

3. Use ruled foolscap sized paper for writing answéfake and
keep a copy of your assignments.

4. Your answers should be hand-written by you. Leaweargin of
about 1.5 inches on the left side and about fimedibefore the
answer to the next question for your tutorial fisibr's
comments.

5. When you have completed each assignment, maketlsarat
reaches your tutorial facilitator on or before tteadline. If for
any reason, you cannot complete your work on tcoetact your
study centre manager and tutorial facilitator befothe
assignment is due to discuss the possibility ofeatension.
Extension will not be granted after the due datdesm in
exceptional circumstances.

Final Examination and Grading

The final examination for EDP803 will be of two heuduration, and
will carry 70 per cent of the total course gradehe examination will
consist of questions, which reflect the kinds oflf S&ssessment
Exercises and questions in the Tutor-Marked Assigmts) which you
have previously encountered. All areas of the s®wrill be assessed.
You should use the time between finishing the last and taking the
examination to revise the entire course. You filll it useful to review
your answers to Self Assessment Exercises and -Maoked
Assignments before the examination. For you tellggble to sit for the
final examinations, you must have done the follayin

1. You should have submitted all the four Tutor-Marked
Assignments for the course.

2. You should have registered to sit for the examamati The
deadline for examination registration will be aable at your
Study Centre. Failure to submit your assignmentooregister

\Y
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for the examination (even if you sit for the exaatian) means
that you will not have a score for the course.

Course Marking Scheme

The following table lays out the marks that cong#itthe total course
score.

Assessment Marks

Assignments 1 - 4 (FourThree assignments selected and
submitted, but the best three of agtharked. Each is 10% totalling
the assignments selected) 30%.

Final Examination 70% of the overall course score
Total 100% of Course Score

Study Plan/Course overview

This table is a presentation of the course and lomg it should take
you to complete each study unit and the accompgragsignments.

Unit | Title of Study Unit cheti?/ii(t?// Assignment
: Course
Course Guide 1 Guide Form
Module 1 Issues and Concepts in Educational Riaing
Statistics and Quantification
Concepts and Nature of Educational
1 Planning Statistics and Quantitative 2 Assignment
Methods
Data Requirements for Statistics and
2 Quantitative Analysis in Educationgl 3 Assignment
Planning
3 The Role of  Statistics and 4 TMA to be
Quantification in Educational Planning. submitted
Module 2 Parameters For Demographic and Stuaht Flow
Analysis
1 Demo_graphic Analysis and Educational Assignment
Planning 5
5 Population Growth and  Schopl Assignment
Enrolment Projection and Forecast
3 School Age Determination from Un- Assignment
clarified and Incomplete Data 6
4 Enrolment Ratios Analysis Assignment
5 Indicators of Educational Planning 7 Assignment

Vi
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6 Intra-System Student Flow Analysis Assignment
7 Efficiency and Cohort Flow Analysis 8 Assignment
8 Standard Progression Analysis and 9 TMA to be
Wastage Reduction submitted

Module 3  Methodologies of Student Enrolment,

Teacher/Manpower and Cost Analysis

Student Enrolment Analysis and

1 10 Assignment
Forecast
5 Tea_che_r/Manpower Analysis  and 11 Assignment
Projection
3 Education Cost and Financial Analysis 12 TMA to be
submitted

How to Get the Most from this Course

In open and distance learning, the study unitsaplthe university
lecturer. The advantage is that you can read amld thoough the course
materials at your pace, and at a time and pladesthts you best. Think
of it as reading the lecture instead of listeniagatlecturer. Just as a
lecturer might give you in — class exercise, youdg units provide
exercises for you to do at appropriate times.

Each of the study units has common features, wdiehdesigned to aid
your learning. The first feature is an introdunti@ the subject-matter
of the unit and how a particular unit is integrateith other units and
the course as a whole. Next is a set of learoingctives. These
objectives enable you to know what you should de &bdo by the time
you have completed the unit. You should use tlobgectives to guide
your study.

When you have finished the unit, you should go ke check whether
you have achieved the objectives. Self assessregetcises are
interspersed throughout each study unit and ansavergiven at the end
of the course.

These exercises are designed to help you recall ychastudied and to
evaluate your learning by yourself. You shouldedgh self assessment
exercise as you come to it in the study unit. Stsamary at the end of
each unit also helps you to recall all the maindepmliscussed in the
main content of each unit. There are also tutorketh assignments at
the end of each unit. Working on these questioiishelp you achieve
the objectives of the unit and prepare you for dssignments, which
you will submit and the final examination.

Vii
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It should take you about three hours to completstualy unit, the

exercises and assignments. When you have compie¢efirst study

unit, take note of how long it took you and uses thiformation to draw
up a time-table to guide your study for the resyair course. The wide
margins on the left and right sides of the pagegoof course book are
meant for you to make notes of main ideas or kegtpat which you

can use when revising the course. If you makeofisdl these features,
you will significantly increase your chances of §iag the course.

Course Delivery

As an open and distance learner, you learn thresegkral ways. You
learn when you interact with the content in youurse materials in the
same way a student interacts with the teacher icomaventional

institution. You also learn when you are guidetbtigh the course.
However, you are not taught the course. Insteah gourse material is
your teacher; as such you will not be able to geswers to any
guestions, which may arise from your study of thetamal. It is for this

reason that, in addition to the course materiaklschvyou have received,
the delivery of this course is supported by tulprfacilitation, and

counselling support services.  Although these sesvi are not
compulsory, you are encouraged to take maximumradyga of them.

Tutorial Sessions

The total number of tutorial hours for this coutiseeight. Tutorial
sessions form a part of your learning process ashgwe an opportunity
to receive face-to-face contact with your tutorfatilitator and to
receive answers to questions or clarifications,cWwhyou may have.
Also, you may contact your tutorial facilitator pyione or mail.

On your part, you will be expected to prepare al@adne by studying
the relevant Study Units. Write your questionsasoto gain maximal
benefit from tutorial sessions. Information abthe location and time
schedule for facilitators will be available at yaiudy centre.

Tutorial sessions are a flexible arrangement betwgeu and your
tutorial facilitator. You will need to contact yostudy centre to arrange
the time schedule for the sessions. You will alsed to obtain your
tutorial facilitator’s phone number and e-mail asklr. Tutorial sessions
are optional. However, the benefits of participgtin them provide you
a forum for interaction and peer group discussiatsch will minimise
the isolation you may experience as a distancadear

viii
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Facilitation
Facilitation is learning that takes place both witland outside of

tutorial sessions. Your tutorial facilitator gugdgour learning by doing
the following:

. provides answers to questions during tutorial session phone
or e-mail

. coordinates group discussions

. provides feedback on your assignments

. poses questions to confirm learning outcomes

. coordinates, marks and records your assignmentaipason
scores and

. monitors your progress.

The language of instruction for this course is ksigl The course
material is available in print or CD format, andalon the university
website.

On your part, you will be expected to prepare al@adne by studying
the relevant Study Units, write your questions saagain maximum
benefit from facilitation.

Information about the location and time scheduleféailitation will be
available at your Study Centre. Time of facilatiis a flexible
arrangement between you and your tutorial faaditat You should
contact your tutorial facilitator if you:

. do not understand any part of the study units.
. have difficulty with Self Assessment Exercises, and
. have a question or a problem with an assignmenwitir the

grading of an assignment.
Counselling

Counselling forms a part of your learning because provided to make
your learning experience easier. Counselling alable to you at two
levels, academic and personal. Student counselersvailable at the
study centre to provide guidance for personal s$iat may affect your
studies. Your study centre manager and tutori@lit@ors can assist
you with the questions on academic matters, suctoasse materials,
facilitation, grades and so on. Make sure that j)ane the phone
numbers and e-mail addresses of your study cemidetlae various
individuals.
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Conclusion

In conclusion, all the features of this course glthdve been designed to
facilitate your learning in order that you admihe taims and objectives
of this course. They include the aims and objesticourse summary,
course overview, self assessment exercises ang gugstions. You
should ensure that you make maximum use of thewyour study to
achieve maximum results.

Summary

EDP803: Statistical Analysis and Quantification iBducational
Planning provides you a knowledge base upon whahn develop the
mastery and skills of data analysis and quantibcain educational
planning. It is aimed at equipping you with theillskof relating

indicators to benchmarks in decision making proceégson completing
the course, you should be able to make projectpedicting and
forecast of enrolment, teachers required, facigguired and financial
need of the educational system. You should haea lbelly equipped
for the job of policy analysis in education.

| wish you success with the course and hope thatwid find it both
interesting and rewarding.
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MODULE 1 ISSUES AND CONCEPTS IN
EDUCATIONAL PLANNING STATISTICS
AND QUANTIFICATION

Unit 1 Concepts and Nature of Educational Planriigtistics
and Quantitative Methods

Unit 2 Data Requirements for Statistics and Quatme Analysis
in Educational Planning

Unit 3 The Role of Statistics and Quantification Ealucational
Planning

UNIT 1 CONCEPTS AND NATURE OF EDUCATIONAL
PLANNING STATISTICS AND
QUANTITATIVE METHODS

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Meaning of Statistics and Statistical Procedure
3.1.1 What is Statistics?
3.1.2 The Statistical Procedures
3.2 Statistical Tools Commonly Used in Quantitative Ases
in Educational Planning
3.2.1 Ratios, Rates and Percentages
3.2.2 Calculation and Recording
3.3 Basis of Statistical Classification
3.3.1 Quantitative
3.3.2 Qualitative
3.3.3 Chronological
3.3.4 Geographical
3.4 Meaning of Planning and Educational Planning
3.4.1 What is Planning?
3.4.2 What is Educational Planning?
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit is concerned with the basic conceptsraatdre of educational
planning statistics and quantitative methods. Uhg focuses on the
meaning of statistics and statistical procedurtésguides you through

1
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the statistical tools commonly used in quantitaamalysis as well as the
meaning of planning and educational planning.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the meaning of statistics and data

. distinguish between data and statistics

. describe the arithmetic tools of quantification eéducational
planning

. explain the bases of statistical data classificatio

. explain the concepts of planning and educatioraimhg.

3.0 MAIN CONTENT
3.1 Meaning of Statistics and Statistical Procedure

3.1.1 What is Statistics?

Statistics cannot simply be a collection of faclsit were, there would
hardly be much point in studying the subject. Neitis statistics a
substitute for abstract theoretical thinking or éareful examination of
exceptional cases. You may then ask: What issta?

Statistics may be described as the collection,gmtasion, analysis, and
interpretation of numerical data. The facts, esgcin regard to

school system indices, which are dealt with must dagpable of

numerical expression. Statistics is not a scienéga scientific method
(Croxton and Cowden, 1955). The methods and proesdwhich we

shall be examining later, constitute a useful aitenoindispensable tool
for the researcher.

In common parlance, it is generally used synonynyowsth the word
data. Thus some people say “statistics of schinalesits in Nigeria”.
However, statistics is not the same as data. Bxatdhe pieces of facts,
figures and information that can give meaning whstatistical
procedures are followed. Therefore statistics adenup of various
analytical and scientific tools of giving meanimgdata collected.

3.1.2 The Statistical Procedures

Remember that we described statistics as the tiollecpresentation,
analysis and interpretation of data. These catstithe statistical
procedures. They are explained below.
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. Collection

Data for educational statistical analysis may btiolked from existing
official or unofficial sources. They could be fropublished or
unpublished documents. They could come from gawernt ministries,
parastatals or agencies. They could be collectech frecognised
associations, research bodies, journals, newspapergazines and so
on. On the other hand, researchers and investgyab@ay decide to
collect their information, going from school to scih street to street,
village to village and town to town to obtain theiata. The second
process could be more tedious, especially in oun @mvironment.
Although a researcher may never collect statistizh for his or her
own use and may always use published sourceses#sisntial that he or
she has a working knowledge of the processes tdatmn and that he
or she be able to evaluate the reliability of tlwairses he or she
proposes to use. According to (Croxton and Cowd&f55),
untrustworthy data do not constitute a satisfactmage upon which to
rest a conclusion.

. Presentation

Statistical data must be presented in suitable fevhether such data is
for personal use or for the use of others. Itggal to arrange data in
tables or represented by graphic devices. In diunzd planning,
graphic presentation of data is commonly used amcbwaged in
addition to table presentation. This is to givedwisual impression
and meaning at first glance.

. Analysis

In the process of statistical and quantitative ysig)] data must be
classified into useful and logical categories. Tgussible categories
must be considered when plans are made for colpciata. Such data
must be classified as they are tabulated and belfene can be shown
graphically. It can be said that the process dh dmalysis partially
concurrent with collection and presentation of data

. Interpretation

The last process in a research or any investigatitminterpret the data
analysed. From there you can draw conclusions.u ¥an answer
research questions too. The results must be natixgbin the light of the
limitations of the original materials. It is impgant that an investigator
should discover and clarify all useful and applieaineanings which are
present in his data.



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

SELF ASSESSMENT EXERCISE 1

1. What do you understand by the term statistics?
2. List the four statistical procedures you know?

3.2 Statistical Tools Commonly Used in Quantitative
Analysis in Educational Planning

3.2.1 Ratios, Rates and Percentages

Ratios are computed to expedite comparisons. Traatios, large

numbers are reduced, but much is gained by congpairseries of

figures with a rounded base of 100. The term "raesometimes used
to mean the amount or quantity of one variable iciemed in relative to

one unit of a different variable. Thus, 45 km peur is a rate of speed.
On the other hand the term “ratio” is the relatldpsthat two similar

variables bear to each other. For example enrdinadio is the ratio of

pupils enrolled in the school system to the ondsnolled. However,

general use does not always observe this distimdigtween rate and
ratio.

In educational planning analysis, ratio is ofteedusvith “stock” and
rates as “flow” parameters. Stock statistics rédethe situation as it is
measured on the reference date. They give the eumb schools,
classrooms, teachers and students on that daytheéaother hand, flow
statistics allow an assessment of the movemenudests and teachers
through the educational system. They include mfdion on new
entrance, repetition, promotion and dropout of sfsl in the system
(Nwankwo, 1981).

Percentages: A percentage is the number, amouateoof something,
a quantity, expressed as part of a total, whiadnes hundred (100). Itis
a part or share of a whole, which is usually 1@0per cent is that part
in every 100. If 500 students passed an examimabiat of 1000

students, it can be expressed as 50% , i.e. 50fcanery 100 students
passed the examination.

3.2.2 Calculation and Recording

When one or more numbers are being compared thh@notimber, the
figure to which comparisons are made is known aebaA ratio is

found by dividing the figure, which is being comedrto the base, by
the base. The figure is then expressed in ternw @f relation to the

base, and ratios of all sorts are therefore sonestimeferred to as
relative or relatives (Croxton and Cowden, 1955).
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The enrolment of primary school pupils in a stateaiyear let us say
2000 was 100,000. In 2004 enrolment rose to 180,000 therefore
state the 2004 enrolment in terms of the 2000 event, which is the
base, you divide 150,000 by 100,000 to obtain Ibis implies that the
2004 enrolment was 1.5 times as great as in 2000nost cases, ratios
are most useful when expressed as percentageshahge 1.5, the ratio
to one, to O ratio per hundred, the decimal pannhoved two places to
the right, the resulting figure, 150 percent isanixd.

Generally percentages are recorded to one decitagle.p If the
percentages are based upon large figures, andyarty if one or more
than one, part of a total is quite small, it maydasirable to use more
than one decimal. Occasionally only whole peragedaare shown, in
order that relationship may be grasped readily.

3.3 Basis of Statistical Classification

There are four important bases of classificatiostafistical data. They
are:

. Quantitative

. Qualitative

. Chronological
. Geographical

Let us take a look at each of them critically.
3.3.1 Quantitative

A guantitative classification is appropriate wh&ms vary in respect to
some measurable characteristics. Schools mayassifiéd according
to enrolment, teachers on roll, sex, etc. Studemky be classified
according to number of male and female. A quant#gadata must be
measurable.

Sometimes, qualitatively classified data may belassified on a
guantitative basis by making slight changes. Bangle, the school
curricula as qualitative information may be reci@sd on a quantitative
basis as science, vocational, social sciences, arts

3.3.2 Qualitative

Certain statistical data are not readily measuraBleme information are
important for analysis, but they cannot be measurgdey include the
objectives of education, philosophy of educatiahyaational equality,
but they are necessary to guide investigator, éslhem education.
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3.3.3 Chronological

Chronological data, sometimes called time serie®wshfigures
concerning a particular phenomenon at various 8pdcitime, for
example the budgetary allocation to education ®amne years. The
analysis of time series, involves a consideratidntrend, cyclical,
periodic (seasonal).

3.3.4 Geographical

The geographical distribution is essentially a typke qualitative
distribution. We may want to consider how schoats distributed
across a state or a country. How the universdreslocated across a
country; how the Study Centres of the National Opsmversity of
Nigeria are distributed around the country.

SELF ASSESSMENT EXERCISE 2

1. Distinguish between rates and ratios.
2. Can you differentiate quantitative data from quadiMe data?

3.4 Meaning of Planning and Educational Planning
3.4.1 What is Planning?

Before you can apply statistical tools to effecteducational planning,
you should understand what planning is. Simply, patplan is “to
devise” or “design” something to be done, someoactsome steps or
decisions, to be carried out; “to arrange befordhan Planning,
according to Anderson and Bowman (1967) denotdsimgpimore than a
process of preparing a set of decisions for aatiothe future”. Dror
(1963) describes planning as “the process of pregar set of decision
for action in the future directed at achieving gday optimal means”.
Thus, planning focuses on: series of decisions; dlecisions are
directed towards the future; the decisions are exored with proper and
most effective use of the limited resources; sot@sachieve the
objectives of the organisation.

Planning is also a deliberate, organised, contiauqguocess of
identifying different elements and aspects of aganorsm, determining
their present state and interaction, projectingntlie concert throughout
a period of future time, and formulating and prognaing a set of
actions that are required to attain desired re¢Bitsnch and Robinson,
1968).
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As you can see from the above meaning of plannihg, essential
features are process, decisions, actions, futudegaals or objectives.
For you to address these features, you must betalgeoject into the
future and make forecasts to cope with the futemahds. You can
only do these effectively if you can handle thedand figures of today,
through relevant statistical and quantitative asialy The special field
through which this can be well handled in educai®the Educational
Planning.

3.4.2 What is Educational Planning?

Educational Planning, like all planning branches ba described as a
process of preparing a set of decisions about dlneational system in
such a way that goals and purposes of educatidnbwilsufficiently
realised in future with the available resourcexca@kding to Nwankwo
(1981) the focus of educational planning is theliappon of rational
and systematic analysis of the education produdtiontion with a view
to suggesting what actions or measures would mia&eptoduction of
education more efficient and effective. This isdxh on the nature of
goals of the society and the students.

Educational Planning according to the Implementat@mmittee on
the Nigerian National Policy on Education (Blueprii979) is a

continuous process of obtaining and analysing facts from empirical
base, of providing information to decision makers low well the

education system in accomplishing its goals inipaldr on how the

cost effectiveness of education programmes andfgppmojects can be
improved. You will notice from this descriptionaththe expectation or
the functions of educational planning are:

. obtaining facts; and
. analysing such facts

These are to be a continuous process, while sualysas is to provide
information that guide decision-makers to effediimmanage education
to achieve stated objectives. You can see than ftbe on-set,
educational planning is to deal with the statidtiead quantitative
analysis that will guide decision making in edugati Therefore, you
seriously need the knowledge of the course to fancs an educational
planner.

Educational planning is interested in the following

. preparing of alternative decisions
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. goals and objectives

. programmes and services

. human resources in the educational system

. physical resources in the educational system

. finance

. government structure

. the social context or what sources and social adsneust we

consider in the educational system.

You should therefore bear in mind that planning tivee national, local
or institutional must influence the future by takinlogical,
predetermined action in the present through destggralternative
methods, strategies and approaches to assist sagjans to accomplish
its desired objectives. The functionality of edimaal planning is how
-ever contingent on the factors of time, financd #re competencies of
educational planners.

4.0 CONCLUSION

In this unit, you have learned a number of basid mmportant issues
that are related to the concepts and nature aétstat and quantitative
analysis in educational planning. You have leartiesl meaning of
statistics and data. You have been able to idetiié statistical and
guantitative tools commonly used in educationahpiag. We have
also highlighted the various bases for statistizdh classification. The
meanings of planning and educational planning vaescribed so as to
enable you appreciate the relevance of statistaoad quantitative
analysis knowledge to the planners.

5.0 SUMMARY

What you have studied in this unit relates to treaning and nature of
statistics in planning education. It has servedgiee you some
background information on planning and educatigolahning. The
units which follow shall build on this introduction

6.0 TUTOR-MARKED ASSIGNMENT

Explain the statistical procedure for educatioahping investigation.

7.0 REFERENCES/FURTHER READING
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1.0 INTRODUCTION

In the last unit, you learnt about the meaning,dibvecepts and nature of
statistics and quantitative analysis in educatiqgua@hning. In this unit,
you will learn the types of data required for qutive analysis in
planning education and how you can readily obtagsé¢ data. You will
also learn the constraints associated with datieatan in developing
countries like Nigeria and ways through which thieiadion can be
improved. Since data availability is very impoitain educational
planning, it is therefore necessary that you shduldw the types,
relevance and the reliability of the data you wi#ed for planning
purposes. It behoves on the planner to know whkertin data and
information concerning planning can be readily otsd.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. identify the types of data required for planningieation

. explain the types of data required

. highlight the sources of data collection for plaigi

. explain the problems confronting data collectiontfe purpose
of analysis for planning education

. explain the ways data collection and generationbeimproved.

3.0 MAIN CONTENT
10
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3.1 Types of Data Required

Two types of data and information are broadly ¢feesksin educational
planning. They are:

I Quantitative data and
. Qualitative data.

3.1.1 Quantitative Data

Quantitative data are information on education @rat documented in
figures, which can be readily measured to give nmggdnl interpretation

towards effective educational planning and probleoiving. These
include numerical figures or data that cover:

. The schools

. The students

. The teachers and non-teachers

. The population

. Finance

. Facilities and equipment

. School inspection

. Assets and liabilities of schools

. Available benchmarks and standards.

I. The Schools Data

Educational planners need data on the number adoscHor various
planning purposes. Data on the type of schoolsicelude: day or
boarding, technical/vocational or general, sciemrcarts etc. It could be
level; such as primary school, secondary schoohigduor Senior),
tertiary (Colleges of Education, Polytechnics/Mautinics,
Universities). Schools could be classified intivaie or public.

In addition, data on the size of school, whethealsrmedium or large
are very important for planning purposes. Datsscomool location and
distribution are very important too.

. The Student Data

The pupils or students are the most important mpitthe education

system. The whole planning efforts surround thérherefore, planner
needs data on the school enrolment (i.e. numbstuafents). Data by

11
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age, sex (male/female) and pattern of enrolmenhacessary. Data on
the social-economic background and the origin dhhjState and local
government area) are required. Data on studeptreent by grade and
level are required for stock and flow analysis. u¥oay want to know
how many students are in the primary schools te&r yo enable you
make projection for the future year(s).

ii. Teacher and Non-Teacher Data

The teachers and non-teachers constitute the woskfm the school

system. The effectiveness and the realizatioh@bt/erall objectives of
the educational system rest largely on the quality quantity of the

school personnel. The planner needs an up-toedeon the stock and
flow (movement) of the school personnel from tiroditme. This is to

enable him or her make adequate projection formeraand non-teacher
needs in the school system. He or she needs datheo number of
teachers, number of teachers by sex, age, qudliitsa experience,
specialisation and so on.

Iv. Population Data

Planning in all ramifications is done for the puspoof man and the
entire society. As such the total number of pedplde planned for
overtime should be known. Hence, there is neea@adourate population
census. The census will enumerate the total nurobg@eople living
within a geographical entity, which could be a doyna state, a local
government area, a city, a town or a village. ‘€hemeration should
cover population by age, by sex, by location, tebe you may need to
answer questions such as:

. How many people are living in a state?

. How many of them are within an age bracket (e.g.goup)?

. How many people in such population are boys, gadiilt etc.?

. What is the fertility rate?

. If given the present population, what will be th@pplation in a
future date?

. To answer these questions, you need accurate dgtapulation.

V. Financial Data

Money is very crucial to the implementation of aphkan, including
educational plan. Without money the best intentionld be frustrated,
whereas a badly planned project may succeed wéhtyplof money.

12
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You cannot plan without knowing the quality and oty of resources
at your disposal, which are a function of the antafrmoney available
to you. As such the planner needs data and inttwman the sources
of funds readily available through allocation andifpeting. You need
data on the cost of education, especially unit obgupil or student per
level, per year. You need data on private andas@ost of education,
institutional cost, current and capital cost etc.

Vi. Data on Facilities and Equipment

Facility planning is important for effective schowmlanagement. The
adequacy or otherwise of school facilities and popgint could make or
mar the school curriculum delivery and consequettiéynational goals
and development. For these reasons, up-to-dateemodds of school
facilities should be readily available for plannipgrposes. Data should
be kept on school buildings, equipment, workshogbhotatories,
classrooms, library and library books, the gensi@le inventory, sports
and hostel facilities etc. The analysis of suctadaill guide decision
makers to identify the areas of strength and wesde® during the
implementation process of education policy prograsmlit will guide
the planner to make effective projection for futuse.

vii.  Data on School Inspection

School inspection ensures effective monitoring andluation of the

school performance indices. Inspectors are to tooand evaluate on
regular and periodic bases the resources allocatiah utilisation to

education; school management, teachers and noheteac¢acilities and
equipment, and the school planning indices whethey comply with

the benchmarks or existing standards. Theref@ta, should be kept on
the profile of those inspectors such as: data emtimber of inspectors’
available, data on the ratio of inspector to teesshend ratio of inspector
to school. You also need the data on the routisgsvand feedbacks
from visits. You equally need data and informatimm the facilities

available for school inspection, such as vehicl&his is to enable you
plan for any inadequacy that may be observed dulatg analysis.

viii. Data on the Assets and Liabilities of School

Schools, from primary to the university level hawsovable and
immovable assets. They also have liabilities. aDah these items
should be kept. They may be required by the eduwatplanner for
certain analysis that could impact on the functityaof the school
system.

IX. Benchmarks and Standards

13
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There are official standards and benchmarks iretheational system to
guide the quality of education at all levels. Esample, the standard
teacher/pupil ratio at the primary education leweNigeria is 1:40, i.e.
one teacher to forty pupils. They are standardherarks set by
various government agencies regulating the vari@aspects of
education. Such agencies include: the National &isities Commission
(NUC), Universal Basic Education Commission (UBE@ational
Commission for Colleges of Education (NCCE), Natio®Board for
Technical Education (NBTE) etc. Educational plasneequire such
information to guide them in their analysis andisiens.

3.1.2 Qualitative Information

Qualitative information are the non-quantifiable pon-measurable
information to be taken into consideration by thenper in the planning
process. Such important information include: tli®own, the mission
and objectives of education. They also includeonmiation on the
nation’s philosophy of education, (for example, &g philosophy of
education is ‘equal education for all’) educatiopalicies, the content
of education etc.

A planner is guided by this qualitative informatiowhatever is the
guality and quantity of resources at his/her digho® planner should
know whether the country he/she is planning foends to operate a
free and compulsory education or not and at whatlle He/she needs
information on the school curriculum and what thetion expects to
derive from her investment on education. It igldn architect who is to
design a plan for a building. He/she needs to belegl by the

information from his/her client on the objective($)such building and
even the location.

SELF ASSESSMENT EXERCISE 1

Can you highlight the coverage of quantitative degquired by the
educational planner for planning analysis?

3.2 Sources and Suitability of Statistical and Quantitéve
Data for Planning

When an investigator or researcher embarks ondy,ssthe may decide
to either collect the data by himself/herself usiggestionnaire or
checklist or obtain the relevant data from alreagisting published or

14
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unpublished documents. Hence the classificatiotatd to primary and
secondary based on the sources through which satahsicollected.

3.2.1 Primary and Secondary Sources of Data

When a researcher decides to embark on data dotlecbhy

himself/herself by going to the field with his/hdeveloped instrument,
which can be a questionnaire or checklist, s/hgaid to be collecting
data from a primary source. It is expensive amdedwmw cumbersome
to collect reliable data from the primary sourcesNigeria. This is
because of the rural nature of most of our commasit They lack
access roads and most of the residents are itbteveho may find it

difficult to communicate with researchers, espégidl they do not

speak the same language. They may not be ablerplete the
guestionnaires too.

In some cases, certain data may or may not have ngaished. They
may have been originally collected by an individwael agency, a firm, a
research officer, a newspaper or magazine, a |latate, or federal
government office, an association and so forth. m&ublications
contain only data, which were collected by the irsguorganisation.
Such sources are also designated as primary (Gréxtdowden, 1955).

However, not all researchers will collect origidiatta. Many will find it

possible to make use of the existing sources ftat dad information.
Some publications bring together data, some oroalwhich were

originally compiled by organisations other than tre responsible for
the publications. These are referred to as secpsdarces.

It is preferable to make use of a primary sourcemngver possible, but
in many times, planners rely on secondary sourc&be Statistical
Digest and annual statistical documents of manyegowent agencies
are products of the secondary sources, however afgevery invaluable
to the educational planner because they are readiyable.

Primary sources of data are, however, preferredesecondary sources
because:

. the secondary sources are prone to mistakes duerdos in
transcription made when the figures were copiednfrthe
primary sources

. the primary source frequently includes definitiafsterms and
units used; this makes data from this source mdear cand
understood by users

. the primary source often includes a copy of theedalke and a
description of the procedure used in selectingstmaple and in

15
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collecting the data; the reader is thus enabledst®ertain how
much confidence may be reposed in the findingsefitudy

. a primary source usually shows data in greaterildetaA
secondary source often omits part of the infornmatiocombines
categories. (Croxton & Cowden, 1955).

Whether from primary or secondary sources, edutaliplanning data
are readily obtainable from the following:

. Schools (records)

. Ministry of Education (State and Federal)

. Schools Board

. Local Education Departments

. Department of Planning and Research of Ministriesd a
Parastatals

. Ministry of Finance

. Ministry of Labour and Employment

. National Manpower Board

. Federal Office of Statistics

. National Population Commission

. Educational Agencies (NUC, NCCE, NBTE, NERDC etc).
3.2.2 Suitability of Data

Investigators and planners are advised againstngalge of data from
either a primary or a secondary source withoutrasgtimself/herself
as to the reliability, accuracy and applicabilifysach data. He/she
must address the following questions before data us

I Was the schedule for data collection well designed?

. Was the sample representative enough, if the eratioerwvas
based on sample?

iii. Was the collecting agency unbiased? This is bechias may
enter either consciously or unconsciously.

Iv.  Was a selective fact introduced because of carelassieration?

V. Were enumerators capable and well trained?

vi.  Was the collection and editing carefully and coastously

done?
vii.  Was the tabulating performed with care and acclyrateecked?
viii.  In view of the definition used, the area studied the methods

of procedure, are the data applicable to the prolkat is under
investigation? (Croxton & Cowden).

SELF ASSESSMENT EXERCISE 2

16
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1. Differentiate between primary and secondary sountesita
collection.

2. List the places you should rightly visit to colletzta for
education planning analysis in your state.

3.3 Problems of Data Generation and Collection for
Educational Planning in Nigeria

There are several problems confronting obtaininggadte and reliable
data for statistical and quantitative analysis muaation in most
developing countries. Nigeria is not an exceptioithe problems
include:

1. Poor census base

2. Fraudulent compilation of most official records

3. Official secrecy attached to required data from egamental
sources

4. Absence of functional data bank

5. Lack of adequate fund to obtain primary data

6. Incorrect data stored in many situation

7. Inadequacy of data storage, retrieval and procgdsthnology

8. Low level of literacy, especially when collectingatd at the
primary source.

1. Poor Census Base

Nigeria has conducted several censuses and all drkd in
controversies among several groups in the counfiriiere have been
complaints of over-enumeration in some areas adémr@numeration in
certain areas. Some state governments have ejemteck the census
figures given to their states. Since census figserve as the planning
base for any nation, it becomes difficult in Nigerio rely on
controversial figures. Up till now, the 2006 cesdigure is yet to be
ready for public use.

2. Fraudulent Compilation of Official Records

Planners across the world rely heavily on inforovatand data from
official records. But when records are fraudulgntdompiled, it
becomes unreliable. It will interest you to le#tmat in a study | carried
out on the technical colleges in Nigeria in 1988o¢llected what should
be data on the same subject from the records et tbfficial sources
(the schools, the Federal Ministry of Education &ladional Board for
Technical Education). The figures collected frdmese three sources
were different. | had to rely on the average figureSome of these
figures are deliberately inflated to collect moriieym the government.

17
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3. The Secrecy Attached to Official Documents

Many government important records and documents,erevh
investigators and planners could obtain data amornmation are not
readily available and accessible. This is becaus# documents are
marked SECRET. There could be relief in a no distane if the

Freedom of Information Bill is passed by the NadlbAssembly.

4. Absence of Data Bank

Data banks are created in many developed couritriesake data and
information easily accessible and retrievable. hSdata banks are not
available in Nigeria. A data bank is to scienaflg collect, collate and
store data for the use of researchers, plannevgrgment and various
uses. Data bank regularly updates and reviewatataheir reliability.

5. Inadequate Funding

Many developing countries are poor. They do neehenough funds to
invest on many important developmental needs. fa#éing primary
data is very costly and demanding. Because ofeipaate fund, many
data are fraudulently compiled. Many research@uggle’ figures,
many compile data in their rooms and offices taesanst.

6. Incorrect Data Stored

Many secondary data are not reliable because theyfraudulently
obtained. Some data are collected with bias alhafferrors. The error
could be a result of the sampling and poor enunwerat

7. Inadequacy of Information and Computer Technology [CT)
Use

The world has gone technological. Data collectiatrieval, storage
and processing today are technologically advand@dt it is costly to
install ICT for statistical purposes. This is g problem in Nigeria. In
addition, many people, even scholars, are not I@mpiant or
proficient. Many people are still computer illizte.

8. Low Level Literacy

Although access to education has improved in Négehere are still so
many illiterates in the country, especially in theal areas. Many
Nigerians may not be able to respond to questioemameant to
generate data, either because they cannot readiteraw both. When
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they sometimes respond, they give wrong, incoheramd false
responses that may not help the course of relidata generation for
planning. In many situations, the officials semttte field to collect data
are themselves ignorant of data collection procedgany workers in
the government offices and agencies that are refgenfor data
collection and compilation are not trained andraveprofessionals.

3.4 Improving Data Generation and Collection

Since data and information are very important fdanping, the
problems confronting reliable data collection aredrieval must be
curtailed and the existing situation must be impohv We can do this
by:

1. Conducting reliable and acceptable census

2. Establishing data bank across the country

3 Developing the ICT for data and statistical purgose ease
collation, retrieval and processing

4. Training and re-training of data and statisticafiomdls in
government ministries, parastatals and agencies

5. Removing or minimizing official secret attachedgmmvernmental
documents when they are needed for research anthipia
purposes

6. Expanding basic education and enlightenment prograsn

especially of the rural areas. Let people knowidae of having
reliable data and information for planning purposes

7. Government and non-governmental organisations dhéwhd
data generating processes in the country. Governisieould
increase funding to the special units and agenthes are
specifically created for data generation and docuaimn in the
country.

4.0 CONCLUSION

An understanding of the data requirements forsttesil and quantitative
analysis in educational planning is very importempreparing you for

analytical procedure as a planner. The contentkisfunit have taught
you the types of data you required for analysippses. You have also
learned the sources from which planning data camdiected. The

constraints confronting reliable data in Nigeria \asll as ways of

improving the situation were exposed for your ustierding.

5.0 SUMMARY

To sum up this unit, you have learned the typedath to be qualitative
and quantitative. You have also learned that databe collected from
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primary and secondary sources. We have pointedexdral problems
confronting statistical data in Nigeria and theglude poor data bank,
fraudulent compilation of records, official docunermarked secret,
inadequate funding and so on. You have also ldaaimut ways of
improving the data situation, which include incliags funding,
development of ICT, removing or minimising secresyrrounding
official documents.

6.0 TUTOR-MARKED ASSIGNMENT
1. With examples, explain the types of data that a&levant to

guantitative analysis in educational planning.
2. Highlight five constraints of planning data in Nige
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1.0 INTRODUCTION

In this unit, you will learn the usefulness anddtions of statistics and
statistical data in the management of educationgéneral and

educational planning in particular. Statistics aawveritable tool that
deals with the collection, collation, analysis, amigrpretation of data is
a useful tool for research and planning. In tm#,uou will learn the

basic role of statistics, the general role andsiexific role to education
planning. You will also learn the problems conting statistics use,
while we will discuss the procedure through whitdtistical data can be
obtained for the purpose of educational planning.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. outline the various roles of statistics and statiétdata to the
planning of education

. explain the basic, general and specific uses ofissts to
education planning

. highlight the problems and limitations of the udestatistics in
educational planning

. explain statistical data collection process in ediooal planning.

3.0 MAIN CONTENT
3.1 The Roles of Statistics in Educational Planning

3.1.1 Basic Functions of Statistics
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The importance of statistics and statistical data any area of
knowledge, including planning is enormous. An shtigator can not
effectively plan and carry out investigation withdhe knowledge of
statistics. Basically, statistics has two funcsiomhey are:

Description and Induction: The descriptive functioh statistics deals
with the summarising of information in such a wayta make it more

usable and meaningful. Sometimes, we have so rdath that we

cannot adequately absorb all the information. iAfi@mation must be

brought to a point at which the planner or investiig can see what is in
it. Measures, such as percentages, mean (averagss3, especially in

educational planning may be used to reduce thetdatenageable and
meaningful level.

An equally important function of statistics is thaf induction or
drawing inference about the properties of a popmrabn the basis of
known sample results. Statistical inference, a&splocess is named,
involves a rather complex reasoning, which cons#a veritable tool
in the development of any scientific discipline.

In educational planning statistics and quantitatimalysis, you will rely
much on the descriptive aspect, because percentagaages and ratios
are commonly used as tools of analysis. You valelposed to them in
details in the subsequent units.

3.1.2 General Roles of Statistics in Planning

According to Croxton and Cowden (1955), without adequate
understanding of statistics, an investigator in $loeial sciences and
education may frequently be like the blind man grgpn a dark closet
looking for a black cat that is not there. Theimas methods of
statistics are useful in the ever-widening rangéahan activities and
in any field of thought in which numerical data aised. In educational
planning, data analysis is heavily relied on faarpling purpose. The
following are the general roles of statistics:

1. Data and statistical analysis of diverse nature ased by
government and agencies in decision making and cyoli
formulation. Government can establish a schoahirarea if data
analysis shows that there are enough childrent¢éméthe school
and enough resources to manage the school. Inetiisof

22



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

Information Technology, there is hardly a phase hofman
endeavour which does not find statistical devicesasionally
useful.

2. Statistics facilitates the calculation of summargasures and
basic indicators are used in educational plannifigey include:
Sex ratio, wastage ratio, teacher-pupil ratio, etc.

3. Statistics enables investigators and managers idesand
analyse the functioning of any system, such asetheational
system. The collection and analysis of relevana ddll assist
the manager to know if his or her organisationasfgrming its
role or not.

4. Data and statistical analysis encourage effectiveerall
assessment of the implementation of policies ofegowment or
organisation.  Data analysis will show clearly iflipy
implementation is succeeding or not. Data analysisreveal
the need for policy review or policy reversal.

5. Data and statistical analysis enable assessmeng\aidation of
resource implications of development plans. Itldobe the
education development plan. Data analysis willegtvthe
developmental needs of any country. How complex rieeds
may be will largely have implication on resourcquiements.

6. Data and statistical analysis on regular basesigat because of
the increasing demand for efficient resource atiooa and
utilisation in the face of dwindling resources d&ablie to
government, organisations and even individual actios globe.

7. The place of statistics and statistical analysisinocd be
compromised today when planning approach is shiffirom
static planning to dynamic planning. Today, vasiaiatistical
planning models, such as simulation, lotus modgllimodular
approach etc are used to predict future occurreandshow to
tackle them. Modern managers therefore need toatapd
themselves statistically.

3.1.3 Specific Roles of Statistics in Educational Planngn
Analysis

Data and information on the educational systemrageired to make
educational policies and plans. Educational plesimequire data and
information, and also sound knowledge of statistemad quantitative
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analysis to guide his decisions. Educational mammay not be able to
make accurate decisions on resource allocatioruiimhtion if he lacks

adequate skills and knowledge in statistics an@ daalysis that are
relevant to the field of educational planning. fdiere, statistics and
guantitative analysis will assist the educatiorlahper to effectively do
the following:

Diagnosis of educational management problems
Projection/estimation of resource input
Prediction (forecasting)

Target setting

Evaluation of education programmes.

akrwpPE

Let us discuss them in details.
1. Diagnosis of Educational Management Problems

Data and statistical analysis are used by planioeessily discover and
locate the problem areas and deficient system,sgstem, institution,
school in the educational system. For examplea daincerning
financing of the primary education may help to esedhe level of
underfunding or otherwise through unit cost analysiThis is an
analysis that reveals what is spent on the avasagme student. This is
against taking decision by using the quantity e $ize of money spent
on the entire school system, which may be deceitBiatistical analysis
may reveal understaffing of the school facilityusiion etc. In fact,
statistics facilitates situation analysis of theueational system.
Diagnostic analysis also facilitates effective cumed remedying
measures of any deficiency observed.

2. Projection/Estimation of Resource Inputs

The major function of educational planning is tokeagrojection and
prepare estimate on future needs. A planner shioeildble to decide
accurately how many schools or colleges will beunegl in a country in
a future date, based on the data on the existieg.ohle should be able
to determine how many school buildings may havebé&o built or
replaced and the likely cost in the future. Henmreffectively do this
without adequate knowledge and skills in relevaatistical tools and
analysis. To draw estimate of future financial uiegment and
budgeting, a planner must be proficient in stafsstiespecially for
projection.

3. Forecasting (Prediction)
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This is similar to projection, however, with a $ligdifference. While

projection can be described as an estimation ofutuge resource input
in form of figure and amount, forecasting is aestaent about what will

happen in future, based on information availablerasent. Forecasting,
Is predicting, while projection is estimation. &iction is not always

correct, while projection has higher level of aemy. You can predict
that Nigerian university graduates will not be abdecompete at the
international level in the next ten years if théseno change in the
quality of the teaching facilities in the univers# as they are today.
Whatever the case, a scientific forecast requitaisical and data
analysis knowledge. Therefore, the role of siatisin the forecasting
ability of educational planner cannot be overemseals

4. Target Setting

To set target, you need certain goal or objectiveget to accomplish.
You also need to plan to guide the achievementuch ggoal. The
availability of resources determines to a largeeeixthe type of target
you set. Data analysis encourages target settifrgr example, a
government may set target as to when primary etrcatill be free
and compulsory in a country or when illiteracy via# totally wiped out.
For target to be achieved, data analysis concemeisgurce availability,
allocation and utilisation must be continually done

5. Evaluation of Education Programmes

Quality assurance through regular programme evaluas one of the
duties of educational management. Programme ei@uan the
education programme is a process of determiningséiheée, worth and
quality of such programme. In economics of edacatthe common
tools for evaluation are: cost-benefit analysisstc effectiveness
analysis, planning programming and budgeting sygeRBS) etc. All
these tools are quantitative in nature. Therefibve educational planner
should be vast in the knowledge of their use. Thi® enable him or
her use quantitative tools to evaluate the varioymits and large
resources always allocated to education. He maisnowledgeable in
cost statistics and analysis.

SELF ASSESSMENT EXERCISE 1

1. Highlight the general role of statistics to plarmin

2. Explain why educational planners require the knogée of
statistics and quantitative analysis.
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3.2 Problems and Limitations of the Use of Statisticsni
Educational Planning

We have just discussed the various roles and ugestatistics to

planners, policy maker, government and research@&isese uses and
roles, not-withstanding, statistics as a tool ofalgsis, has some
limitations, especially to educational planningheTlimitations include

the following:

1. If wrongly used, statistical analysis can leadhe &stablishment
of wrong and potentially misleading conclusions,ickhcould
create more problem or even lead to crises, evere than the
one such analysis intends to solve.

2. All problems, especially in education may not bamfifiable in
terms of figures, because education deals with Ipefqm
various background and interest. For example, athmal
planners are yet to agree statistically on the actiost of
education. The actual private cost of educatiomas known,
because it varies from person to person and holdsetwo
household. Even the cost by government is diffibulanalyse,
because various governmental agencies and patastptnd on
education. The problem of demographic analysiwasrisome.
Educational planners depend on the official schgoilng age for
planning, whereas hardly do parents respect theialffage in
sending these children to school.

3. Since statistics deals with aggregate of facts artdches no
importance to individual items, it makes it diffitio actually
trace individual problem through statistical anaysEducation
activities are carried out mainly by individualslt could be
individual student or pupil, teacher, principalhsol, etc.

4. Conclusions arising from statistics and quantiw@atanalysis are
not usually definitive and firm. This is becausedings from
statistical analysis are normally based on apprakon and
deductions.

5. The presence of bias on the part of a planner swareher may
discredit the entire findings and conclusions agdrom it.

6. Omission of important factor (variable) in the pees of
statistical procedure may render a whole investigaiseless.
7. Insufficient data result in a high degree of uraety in

respecting any conclusion which may be made froemth A
very small sample may lead us to a correct cormfydbut we
cannot place a high degree of assurance in ourluson
(Croxton & Cowden, 1955).

8. Unrepresentative data could pose a big-threat. m&fg base our
conclusions on data which are numerically suffitidrut which
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are not representative enough. It has been séveliatovered
that a small sample may be representative, whilege sample
may not be.

9. Conclusion also drawn from statistical data may etimmes be
invalid due to the presence of a concealed classifin which is
often overlooked. For example, the classificattdrurban and
rural settlement in Nigeria can contaminate reseéindings. In
some states, any local government headquartersnsidered
urban, whether urbanised or not. Whereas somiersettts are
big, even bigger, but not so classified.

10. Sometimes, failure to define units of study proypermay affect
the findings and conclusions.

11. Sometimes, misleading “Totals” could be used fatistical
analysis. This is sometimes done ignorantly. @ite hear that
about certain million of children are out of schodlsk how such
million is arrived at, you will be told it is fromtmere estimate.

3.3 Collecting Statistical Data

An investigator can collect the data directly frtme field by himself or
through the assistant investigator(s), who are iapgd by him/her.
S/he can also collect the needed data from alrexisting available
published or unpublished documents from variouscss We have
earlier discussed the sources available to edurtiplanner and
researchers.

Statistical data are usually obtained through gomsaire and checklist.
Interview can also be used to obtain informatidm.collecting data for
statistical investigation, the following procedwan be followed:

. Planning of the study

. Design the questions and prepare the instrument

. Selection of the sample, if the examination is twobe a total
coverage

. Use the instrument to collect data and information

. Edit the instrument

. Organise and collate the data

. Analyse the data

. Prepare tables and charts

. Analyse the findings.
SELF ASSESSMENT EXERCISE 2

1. State five problems of statistics use in education.
2. List the procedure to follow in statistical invesgttion.
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4.0 CONCLUSION

In this unit, you have learned the role of statstand quantitative
analysis in decision making. The roles have besrudsed under basic
role, general role and the specific role of staigstto educational

planning. You have equally been exposed to theblprmas and

limitations that are usually encountered in usitafistics for analysis
despite its use. Since statistical investigatiequires data, you have
learned the procedure can be followed for suchysisal

5.0 SUMMARY

This unit has taught you the role and collectionstdtistical data in
educational planning. The role identified desdvgtand inductive
functions. We also identified the general rolest#tistics to planning.
These include the uses of statistics in decisiorkimgaand policy
planning by government and individual, measure rmdidators and
performance evaluation of resource inputs. Staefistalso assists
educational planner in the areas of making accymaigction, forecast
(prediction), target-setting, evaluation of progmaen and diagnosis.
Problems and limitations of statistics, especially educational
management as well as statistical procedure waradd.

6.0 TUTOR-MARKED ASSIGNMENT
1. Explain the problems confronting the use of staisin planning
analysis.

2. Highlight the role of statistics and quantitativeabysis to
educational planning.
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MODULE 2 PARAMETERS FOR DEMOGRAPHIC
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Unit 1 Demographic Analysis and Educational Plagni

Unit 2 Population Growth and School Enrolment Retgsn and
Forecast

Unit 3 School Age Determination from Un-Clarifiednch
Incomplete Data
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UNIT 1 DEMOGRAPHIC ANALYSIS AND
EDUCATIONAL PLANNING

CONTENTS
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3.2  Sources of Demographic/Population Data and Infaonat
3.3 Population Structure and Education Planning
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3.4 Population Distribution and School Location Plamnin
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4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

Demography is the scientific study of certain cltgastics of human
population. These include the size, growth, stmestdlistribution and
occupation. Demographic study is therefore impdrtan education;
especially educational planning. This is becallsguantitative analysis
of educational planning depend on the data andnmdton of people
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living in a geographical area, such as a countateslocal government
area, community and so on. Therefore, all plannedduding you in
training need the understanding of various concepttemography. In
this unit, you will learn the sources of demograpdata, the structure of
population in terms of its sex and age. You widaalearn the impact of
population structure on teacher requirements, @aurcaxpenditure and
school enrolment. You will equally learn about plapion distribution
and the location of educational institutions.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the importance of demography to educatiptaining

. identify the sources through which demographic datad
information can be obtained

. explain the meaning of population structure

. explain the effect of population structure on sdhexrolment,
teacher requirements and educational expenditure

. describe the impact of geographical distributiorpopulation on

school location planning.
3.0 MAIN CONTENT
3.1 Demography and Educational Planning

Education is a human activity, which deals primyarivith the
transmission of a group’s value to its citizensnirgeneration to
another. Education is therefore a people centctdity. Demography
as the scientific study of population and its chtrastics is very
relevant to educational planning. This is becatise population
characteristics, which are: sizes of populationpysation growth
overtime, the structure in term of sex and ageridigion, and
geographical distribution to be studied are alevaht to educational
planning. In fact they serve as the bases foratthual planning.

To assess the needs and demand for educationddicatmnal planner
must have a good understanding of the populato® structure and its
dynamics for him to effectively plan. S/he musbwnthe number of
school going age population before he or she can ptequately for
number of schools, teachers and other resourcethéoeducation of
such children. Demographically, the future dem&mdeducation is
affected by the increase in the population of stfam® group. The
future demand of education is also influenced l® ¢ducation of the
parents; hence the knowledge of the age structuteeopopulation is
important to educational planning.
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3.2 Sources of Demographic/Population Data and
Information

Demographic data and information are required by dducational

planner to determine the behaviour and dynamidbepopulation of a

country. This is to enable him understand the fagmn figures s/he

expects to work with at a present time as welhabe future date. S/he
also requires the data and information to planefducation, especially
in the areas of projection and forecasting of fetaducation needs of
the citizenry and the resource requirements ofeithecational system
itself. Demographic data and information can beéaioled from the

following sources:

1. Census

2. Partial enumeration
3. Sample surveys

4. Vital registration

The National Population Commission and the Fedédfiice of
Statistics are the government agencies where piopulalata and
information can be readily obtained. Let us noscdss these sources in
detail.

1. Census

Census is described as the total process of doligctompiling and
publishing of the demographic, economic and sat#dh at a specified
time concerning all the persons living in a countly a specified
territory. In other words, census involves the ptate enumeration of
all the inhabitants of a defined geographical areaNigeria, census is
conducted periodically. It used to be in everyyears. Census usually
reveals the population size, age and sex strucuisttibution and
density, as well as occupation distribution.

2. Partial Enumeration
Partial enumeration is carried out for a specificppse. For example,
an enumeration may be conducted to identify the@aicage population

for a level of education in an area. It may beduaried to identify the
need for vocational education by adult learne@nrarea.

3. Sample Survey

Sample survey is a method through which a repraseat area is
selected for a later generalisation. This is somes necessary because
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of the expensive nature of carrying out a comptetesus. However, the
sample area may not always be a true representattitve geographical
area. Group survey can also be used to cross-theaensus figures.

4. Vital registration

Vital registration deals with the records of popigia related events in a
country. The events are:

. Birth

. Death

. Migration (Emigration and Immigration)
. Marriages

In many developed countries, registering of vitargs is compulsory.
This is not the case in the developing countrige INigeria. Vital
registration should be continuous for its inforroatito be useful to
planners.

From the information collected from the vital ev&rthe population of a
country can be easily updated and its dynamicsrstwted. If you have
the records of the vital events, you can derivegbpulation by using
this equation:

P, = PP+B-D+1-E atjwhere:
P, = Updated Population
P, = Current Population
B = Births
D = Deaths
I = Immigration
E = Emigration
T, = Following year
Example

Estimate the population for a country X at the eh@005, if:

Census population at the end of 2004 = ; =Pfive00,000
Live births in 2005 = B = 30,000

Deaths in 2005 = D = 10,000
Immigrants in 2005 = | = 20,000
Emigrants in 2005 = E = 22,000

32



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

LI The population for country X at the end of 200%king use of the
above equation will be:

() (B) (D) (1) (E)
500,000 + 30,000 — 10,000 + 20,000 — 22,000
518,000

I:)2005

This implies that 2005 population of country B wié 518,000. This
will be the data to work with by planners.

SELF ASSESSMENT EXERCISE 1

1. What is the connection between education and deapbgf?

2. Why is an educational planner in need of the kndgde of
demography?

3. Explain the vital events necessary for demogragate.

3.3 Population Structure and Education Planning

Population structure deals with the study aboutchposition of the

population based on certain pre-defined factorshe educational

planner may be interested in the population byagesex. He may be
interested in the population by distribution, byoeemic sectors and
occupation so as to enable him plan for the manpogepiirements. He
may also be interested in the geographical diginohwf the population

S0 as to be guided properly in school location mpilag as well as school
plant planning. The simplest way of studying tlepydation structure is
through the construction of age pyramid. Figure 1 shows the Age
Pyramid of the 1963 population of Nigeria. Popolatage structure
gives a summary of the demographic past of a cpuartd also governs
to a certain extent the future trend of populafid@kangbou, 1982).

A close study of a population structure can redealpast events, which
may have affected the population of a country. Témesus population
provides the information needed to construct a [ajmun structure. The
structure of any population portends certain ingilans for educational
planning. These are in the areas of future ennoiméeacher

requirements and financial demand. These shalldmeissed in detail.
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Figue 1: FPopulation of Migeria by Age and Sex (Structure), 1963

Source: Federal Office of Statistics (1973) Annual Ahstract of Statistics, Lagos. FO3

3.3.1 Population Structure and Enrolment

Population structure, in particular the age stnectwill enable us to
estimate and forecast effectively the size of ttesl age population. It
enables us to accurately measure the school enmohates.

The sex structure is also important. Sometimess inecessary to
calculate the school enrolment by sex to deterntivee proportion of

male to female in the school system in comparisothéir population.

The sex and age structure pyramid will practicalbgist the planner to
easily sort the age and sex factors in the planaireglucation.

3.3.2 Population Structure and Teaching Staff Requiremerd

The age pyramid in Figure 1 shows a continuousess® in the births
overtime. The pyramid shows that O — five age grohildren in 1963
were about 4.5 million male and 4.5 million fematgalling 99 million.
In years before 1963, the population of this gro@ichildren was far
lower. Increased population has far reaching inapib;s on educational
inputs, especially the teacher that will teach he schools. This is
because the teachers will be recruited from the@dion of people born
before those that will be in the school system.ydéi study Figure 1
properly, the pyramid shows that the populatiomfrthe groups the
teachers will come from is thin. This sometimesildoexplain the
shortage of teachers in those days.

In addition, an increase in birth, depending ondtigool going age will
result in an increase in the school enrolment. s Therefore calls for
planning for more teachers and how they will béned. For example,
the 1963 age structure revealed that about 99omilkihildren should
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have started school between 1964 and 1969. tetmeher-pupil ratio by
then was One to 30, the following number of teashesuld have been
recruited.

9,000,000 Children
30 Tewches

— 300,000 Teachers

The population structure shows that based on theher-pupil ratio of
One to 30, about 300,000 teachers should have t@menited. How
would the country have got this number in thosesd#yprimary
education had been made compulsory?

3.3.3 Population Structure and Educational Financing

Education expenditure is proportionate to enrolmefnrolment is also
dependent on the school age population. Finanoingducation is,
however, a levy on the production of the econonycattive age of the
population. That is, those who are working. Ig&fia, the school age
population was from Six — 17 years; while the wéokce population
was from 18 — 60 years of age. Not all of them rbayworking. An
estimate of the relative load of educational exjenel on the active
population is therefore obtained by establishirggphoportion of the Six
— 17 years old population to those of 18 — 60 yeaege.

A population is said to be young when the numbeyafng people in
proportion to the total population is relativelyghi When the
proportion is low, the population is said to be ad aged. The
population structure pyramid can easily show whetheopulation is
young or old.

Moreover, the age structure of the teachers in gtieool system;

especially by seniority enable the planner to mageurate forecast of
the financial effects of changes in the pay scdlee average salary and
consequently the total cost are higher when mgjaft teachers are
comparatively old persons.

3.4 Population Distribution and School Location Plannirg

3.4.1 Population Distribution

The population of a country can be either densmlyiduted or sparsely
distributed.  Population distribution is concernadgth the spatial
location of persons across the country. Therenaaay factors that
influence the settlement pattern of a country. pReeettle in a place for
many reasons. It could be for security, employmlensiness and so on.
The Nigerian population is mainly rural and scatter However, in
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recent time, there has been an increase in rubarumovement, thereby
increasing the urban population, while the rurgbydation thins down.

In fact, some rural communities are becoming deladed because of
the rural-urban migration. Population is not stétiit dynamic, because
people always move from one place to the otherettesin search of

daily living. It becomes a challenge for educagioplanning, especially
in the area of planning for the school location ptaht planning. Let us
study the following diagrams showing different ptgion distribution.

Fig. 2: Population Distribution in Four Communities

The four communities present different populatigstribution patterns.

The challenge for you as a planner is that all camtres with humans

deserve education and access to school. Sometimespopulation

density in an area could be so low. As such it matybe cost efficient

to establish even a primary school. But the quaass: What happens
to the children in such a situation. A big chafjeh This takes us to the
population distribution and school location plarmnin
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3.4.2 Planning School Location

Two factors are very crucial and must be serioustysidered in
planning the location of educational institutiorighey are:

. The population size, and
. The catchments to be served by the institution.

In Nigeria, these factors are often ignored in l&hing schools.
Political leaders usually use political considematiand sentiment in
locating educational institutions, especially highestitutions. State
governors have in many cases sited universities catidges in their
towns and villages, even when all planning indslesw the contrary.

1. The Population Size

There must be a certain minimum number of primarysecondary
going age populations, living within an area tdifyshe establishment
of a school: The problem of ascertaining whetharimmum number of
school going age population does not arise in dgnsepulated areas
where there is always sufficient population. Tihebtem lies mainly in
the sparsely populated area or in dispersed seititsm It will be easier
to locate a school in community ‘D’ than commuriAyin Figure 2.

2. The Catchments Area

Catchments area in educational planning refersgeographical area an
institution should serve. It is important that @rea to be served by an
institution should not be too large especially bt tprimary and
secondary education levels, so that pupils or stisdean easily reach
the school from their homes. The acceptable limftshe catchments
area largely depend on the following:

. Level of education

. Age of children

. Means of transportation

. The terrain and climate of the environment

. Security devices available

. Facilities offered by school (e.g. lunch, hostel)

A higher institution can be established anywhdtas expected that the
children for higher education are big and more me&atuAs such they
could access any institution with confidence. Rmynschools should be
closer to children’s homes because of insecurity arobility. The

means of transportation available can also deternine catchments
coverage. Unfortunately schools are scatteredinial mreas where the
means of transportation is poor. Children are seaking over several
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kilometres every day before getting to school. tVEeondary schools
do not run the boarding system anymore, while bogrdgystem is never
a part of the primary education. The terrain of amea must be
considered before locating a school. It is nositda to locate a school
in a marshy area, or a place close to the rivgre@ally for young
children.

The central location model is prescribed for theaton of schools in
sparsely populated areas. The model suggestsvtieat population or
settlements are dispersed to the extent that emufot sustain a school
with enough population, a school should be builainentral place for
such community of small settlements. Such schotd be located in a
central place that will guarantee easy access |tonambers of such
community, without any disadvantage. Figure 3 nsexample of a
central location of a school in a dispersed comiyuni

Settlement
Settlement
Settlement
Settlement School Settlement
Settlement Settlement
Settlement
Fig. 3: A Model Showing a Centrally Located Schdoin

Dispersed Settlements Community

In selecting sites for educational institution, Agaou (1982) advised
planners to always ask the following questions:

. Should areas where enrolment rates are particulasly be
favoured at the risk of obtaining small numberpapils/students
or should more institutions be provided where papoh density
is high and justifies such institutions?

. Should the total number of students/pupils be meed to
maximum?
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. Should equal opportunities be provided for all baysl girls
regardless of where they live?

Whatever be your answer, as a planner the followwlt objectively
guide you:

The policy of education in the country

The cost of education and the economy

The desire of the citizens

The ideology and manifestoes of government in power

PoNPE

SELF ASSESSMENT EXERCISE 2

Explain the population structure of a country?
4.0 CONCLUSION

Demography is very important to educational plagnimecause it is the
scientific study of human population. It is thenan population that
forms the basis of planning, because all quantgatanalysis in
educational planning depend largely on the dataiafadmation of a

country’s population. The population charactersbf size, the growth
of the population, the sex and age structure arecrdical to the

planning of all aspects of any nation, especialuaation. An

educational planner should know how and where tainlWlemographic
data and information for planning. It is the cotkd data and
information that guide him to plan for the futurar@ment, teacher
requirements, the facility requirements and finagcineeds of the
educational system. The understanding of the ggbggeal distribution

of population will also guide the planner in schémtation and plant
planning.

5.0 SUMMARY

In this unit, you have learned that demographyésdcientific study of
human population. The sources of population dataigformation were
identified to come through the census, vital regigin, sample survey
and partial enumeration. You have learned thatujadion structure
affects the school enrolment, teachers’ requiresnemd educational
financing. You equally studied the spatial disitibn of population and
location of educational institutions.
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6.0 TUTOR-MARKED ASSIGNMENT

=

Why should an educational planner study demography?
2. How can demographic data and information be obthifo
planning purposes in education?
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1.0 INTRODUCTION

The main essence of demographic study by educétmaaners is to

enable him/her predict accurately the future resoumputs and possible
outputs in the educational system. S/he therefboaild understand the
growth behaviour of such population from time tméi Population

growth is very important because it affects theostlage population

and the pattern of future enrolment in the schoaltesn. It is the

population that will enable the educational planteecorrectly forecast
future enrolment. In this unit, you will learn tpepulation growth and
projection.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the natural growth of population

. identify the population projection methods

. explain the methods of population projection

. project future population based on available data.
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3.0 MAIN CONTENT
3.1 Population Growth and Birth Projection

The growth of any population is mainly determingdthe variables of
fertility (births) and mortality (deaths). Intetr@nal migration is also a
factor, but not as significant as births and deathd it cannot be
adequately predicted. Because it varies from e¢guatcountry, as such
it is not often considered when population growtid grojection are
determined.

3.1.1 Natural Growth Rate of Population

The differential between birth and deaths is ref@mo as natural growth
of population. As people die daily so also newibslarrive daily. To
calculate the growth of a population, the differermetween the crude
birth rate and the crude death rate will be done.

The crude death rate is measured by this formula:

CDt = bt X1000, where

Pt
cot = Crude Death Rate in year t
Pt = Average population in year t (Average Annugbylation is
either the population as at first day of Julyat the beginning
or the end of the year)
Dt = Total Deathsin yeart
Example

If population is 1,000,000 in year t

Deaths = 20,000 in yeart

Crude Death Rate = wxmoo
1000000

= 209/, (20 death per 1000).

Crude Birth Rate is measured by using this formula
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Crude Birth RatgCB) = 2 x1000, where

t
Live births in year t
Average population in year t

B
Py

Example

If population = 1,000,000

Birth 55,000
0CB =299 y109
1000000

= 559%/,, (55 births per 1000)

0 Natural Growth Rate = Crude Birth Rate — Crudaib Rate
559;*’190 - ZOG,fGD
3C% /50 Natural Growth Rate.

We can convert this to percentage for your undedsta.

Natural Growth Rate 13_00C X100

= 3%
3.1.2 Birth Projection

Birth projection is a process by which the numbebidghs to be born in
a future date is estimated. To do this, you nesd dn the Projective
Fertility Rates of the country. Such data are Keptthe Population
Office or Federal Office of Statistics. It is assd that Projective
Fertility Rate varies from period to period, espdygi for different
female cohorts (groups). You also need data onpityulation of
female cohorts (groups) in two dates to show aitrito each group as a
result of death or International emigration. Tallevill throw more
light.

Note: A female cohort is consisted of female numbera @opulation
born in the same period. For example, female mdmidorn between
2000 and 2004 can be said to belong to the samertcohThe
classification of people into birth cohort is offity done in many
countries.
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Table 1: Population Projection of female Cohorts (Goup)

_ _ _ Projective
Years of Birth of | Population as | Population as Fertility Rate

Female Cohorts | at 1/7/2003 at 1/7/2007 0 /00

1960 — 1964 700,000 680,000 800
1965 - 1969 800,000 720,000 750
1970 -1974 890,000 810,000 900
1975 -1979 880,000 800,000 980
1980 — 1984 950,000 900,000 900
1985 - 1990 900,000 870,000 980

What the table is saying for example is that thputation of the female
born from 1960 — 1964 was 700,000 as at 1/7/2@3& the population
was reduced to 680,000 as at 1/7/2007 due to tatbrdeath or
international emigration.

You can find the average of these females as:

700000+ 680000
2
= 690,000

The next stage is to multiply this figure by thejpctive fertility rate for
the cohort, which is 800% to give us the projecatednber of births
expected from this cohort during this period, between 2003 and
2007.
690000X 800

100C
552,000

This implies that 552,000 is the number of birtkpexted from the
female cohort of 1960 — 1964, between 2003 and .20Gdu can break
this figure to male and female, based on the exjstnale-female
population ratio in the country. You may have tord00:110, i.e. for
every 100 male there are 110 female and you wiliab

262,857 births
289,143 births

Male =
Female =
Since some of these children may not survive /2007, you can
obtain the actual 0 — 4 age group by the correspgnsurvival rate,
which is available in the country from the relevagency.
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For example, if the survival rate of the 0 — 4 @geup is 80%, the
actual figure that will be useful to the educatiopnner for school
enrolment forecast will be:

552000X 80
10C

= 441,600

SELF ASSESSMENT EXERCISE 1
Project the births for the other female cohortSable 1.
3.2 Population Growth and Projection or Forecast

In the absence of data on the registration of atants, population at a
current date or future date can be projected ifgifesvth rate is known.
What matters are the population figures of two méaeensuses. For
example, the two recent censuses in Nigeria areotles of 2006 and
1991.

3.2.1 Population Growth Rate Based on Arithmetic
Progression

The annual rate of change of a population is inthimetic progression.
That is, there is a constant amount of increaseipéf time. The Rate
of change of population is measured with this esgion.
Pc—Po
r=—PFe X100, where

r = (% Annual Rate of change growth over the
period between;Rnd R)
P = Population in the last of the two censuses

(the latest census figures). E.g. 2006 will
give Nigerian latest census.

P, = Population of the initial census (i.e. the
census before the latest one). E.g. 1991
census was Nigerian,Rere.

n = Number of years between the two census
dates.
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Example

If 1991 population = 78,000,000, and
2006 population = 148,000,000, with
n = 15 years (Between 1991 and 2006)

P2006~ P19o1

0 Rate of Change = %xmo

148000000- 78000000
78000000

15
Annual Rate of Change = 8.97%

X100

This implies that the population was growing at78®annually. This
can be used to project future population.

3.2.2 Population Growth Rate Based on Geometric
Progression

Conventionally, population does not grow arithmadtic as explained
above; but geometrically, that is at a compounc;rdtecause any
additional increase in the population generatagthdr increase. A child
born today may in the next thirty years be contiiigu children to the
population. Because of this, the following formbks been developed to
obtain the average annual rate of growth. It pressed as:

-1, where

r = anti |09(Mj
n

Average Annual Rate of Growth of Population.

R = Population in the last of two recent census.
P = Population in the initial of the two recent cess
n = Number of years between the two dates.

Example

P = 1963 Census = 55,670 (in thousands)

P = 1953 Census = 30,402 (in thousands)

n = 10 years

Log = Logarithm (You can use the Four-figure Tatre

Calculator)
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O = Ani Iog( Log 55670-log 30,402} _1

10
Take the Log of 55,670 = 4.74562
30,402 = 4.48310
n = 1963 -1953 = 10

Substitute these values in the formula,

1

O 1= Ani Iog( 4.74562- 4.48310}_

10

= Antilog(0.002627) — 1

Then take the antilog of 0.002627 before subtrgctin
1.06236

1.06236 — 1

0.06236
0.062 or 6.2%

Since the population growth rate is known, you oaa it to project a
future population on the assumption that the rdtined will remain
constant.
Example

If the 1963 population was = 55,670, you may wémtproject
population for 1973.

Let us use this data:

(Po) Pz = 55,670
(P) Pz = To be projected
n = number of years between 1963 and 1§73
10

r Already known = 0.062 or 6.2%
The following equation is used:
P = Antilog(Log R)+n(Logl+r)
Substituting with the above data,

= Antilog(Log55,670)+10(Log1+r)
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Antilog(Log55,670)+10(Log1.062)

Find the log of 55,670 = 4,745
1.062 = 0.026

Antilog(4.745+10(0.026)

Antilog[4.745+(10 x 0.026)]

Antilog (4.745 + 0.26)

Antilog (5.005)

101,158

1973 = 101,158(000)

P

[ I I I I

This implies that based on the projection from 1@B38a and on the
assumption that the population rate of 6.2% or D.0dll remain

constant, the 1973 population is projected to bé,188(000) The
educational planner will rely on the projected pagon figure to

embark on other projections.

SELF ASSESSMENT EXERCISE 2

What is the difference between the annual growtpagulation based
on the arithmetic and geometric progression assommif population
growth?

4.0 CONCLUSION

Population growth is critical to school enrolmembjpction because it
affects the school going age population and fuamelment pattern in
the school system. As such it is very importaat gducational planner
understands the calculation procedures of variopsifation growth that
will enable you to understand the projection methothe projected
population will inform the planner on the resoupian he or she will
have to get prepared for the projected enrolmemive® from the

projected population.

5.0 SUMMARY

In this unit, you have learnt the place of popolatigrowth and
projection in school age population forecast. Ywayve studied birth
projection method, which will enable you projecttuie births by
women as well as the natural growth rate of popadat You have
equally learned the types of population growth gatghereby annual
growth rate of population can be obtained by assgnairithmetic and
geometric progression of population. You have déarned how to
project future population using the existing growtte, which is
assumed to be constant overtime.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Find the population growth rate if:

P, = 950,000
P, = 720,000
n = 7yrs
2. Find r. Use the conventionally acceptable metho
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1.0 INTRODUCTION

Census figures constitute the major data and irddon for the

planning activities in all the sectors of a countri¢ducation planning
therefore relies mainly on population data for theire projection and
forecast in the education system. However, sugulation figures are
not always reliable and adequately compiled to ibectly useful to the
planner, especially in developing countries likg&tia. The population
of the school age children are the most importanthe planner, but
hardly can you find such data separated in the lptipn office.

Therefore, it behoves the planner to study the ad=tlthrough which he
or she could smooth the structure of census padpaoldd obtain the
school age population. In this unit, you will leaabout the age
structure smoothing method, age group splitting authool age
population derivation methods. It is this knowledbat will assist you
in the quantitative analysis.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. smooth the population age structure

. split the 10-year and five-year age groups of paioormh

. explain the use of Sprague multipliers for agettspdj purpose

. explain how school age population can be obtainmed fan

unknown age distribution.
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3.0 MAIN CONTENT
3.1 Method of Smoothing the Age Structure of a Populatin

The main concern of an educational planner is tainkthe school age
population that will require educational servicesaicountry in a future
date. However, the census figures to be reliechupast be reliable,
adequate and presented accurately. Any plannisgdoan inaccurate
census figures cannot be reliable. This is theblpro with many
developing countries, such as Nigeria. Therefarg@lanner must be
very careful and diligent in making use of suchufgs for decision
making. Therefore irregularities should be remoweaorrected. Age
structure smoothing is a veritable way of removpapulation figure
irregularities.

Certain irregularities are caused by errors dufalse statement of age
in the age structure of the census population.h®@uors could occur as
a result of those:

. who do not know their age and make inaccurate regtés
during census and
. who know their age but give false information.

These errors can be smoothed out. This can be lopri@king each
group under consideration with two groups, whickcede the group
under consideration and the two groups which foltbv group being
considered.

The United Nations (UN) developed a method for adggistment. The
method is represented by the following formula:

SO:1_16(5_2+4s_1+1os”451—sz), where

S = Number in the Age Group under Consideration
S,and S = Number in the Two (2) Age Groups

Following §
S_, S, = Number in the Two (2) Age Groups Precedigg S

Note: S_;and S_, do not indicate that you are subtracting 1 ora2nfr
S. They are mere symbols.
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The essence of this formula is to erase irregudaritcaused by
understatement or overstatement of age in censudgimn. You may
discover that the age being considered has onlyageegroup preceding
or following it, in such situation, you will makese of the only group.

For example, if you have the following age groupsl gou are to
smooth out the age group 10 — 14, the followingcpdure shall be
followed:

Age Group Population %9
0-4 200,000

five — 9 17five,000
10-14 180,000 *
1five — 19 1five0,000
20-24 180,000
2five — 24 160,000

If we apply the above formula, we will obtain * Agéroup to be
smoothed out = 10 — 14.

S = 1—16(0—4+ 4(5-9) + 1000~ 14) + 4(15-19) — 20— 24)

This is to say that 0 — 4 and five — 9 age growgzede § which is 10 —
14 (age group being considered), 14 — 1five and-24 age group
follow S;, the age group being considered.

The census population of, S= 180,000. What age group smoothing
does is to give you a fairly more reliable figurer the group. To
remove the errors of enumeration as identified abfrom ‘'S’, we
calculate as follow:

Substituting the population for the age groups, lyave

S, = 1—16(200000+ 40 75000) + 10(.80000) + 4(50000) —180000)

= 1—16(200000+ 700000+ 1800000+ 600000-180000)

1
16 (3120000

Or
0.0625 x 3,120,000
195,000
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Since we do not have fraction of human being, ywoukl approximate
whenever you have a fractional figure.

0 ‘Sy i.e. 10 — 14 age group accurate figure will b&, 0890 instead of
the stated 180,000 in the population census. thdsl95,000 figure that
will guide the planner in his or her work and rto 1.80,000.

3.2 Age Splitting Method

After smoothing the age group structure you wiladiver that the age
group still put together people of different agésgroup in our example
above is in five years. Age group 10 — 14 has i®iyears, 11 years, 13
years and 14 years of age children. You may oelkdnthe figure for
the 10 years age only for decision making.

In many situations, age groups may be compiled @vel0 years age
groups. In Nigeria the school age are six — 1Jpfonary education and
12 — 17 for secondary education. There are twaggdhat are very
important to the educational planner. Unfortunatglopulation age
groupings do not follow the school age groupingydeethe educational
planner must break the population groups to sust ¢n her use.
Population figures are usually in 10 and five yeage groups. This
section will deal with the splitting of the 10 yeage group to two or
five year age groups and five-year age group imgle years.

3.2.1 The Ten — Year Age Group Splitting Method

As discussed above, you can split the 10 year egggnto two five —
year age groups. The following formula is used:

1 1
fa:§|:fo+§[f—1_ f+2}, where

f. = Number of the First five — year age grouptled 10-year age

a

to be split into two.
f_ = Number of the 10-year age group to be split

—h
iN
I

Number of the 10-year age group precedingatfeegroup under
consideration

f.. = Number of the 10-year age group that folloesage group

under consideration

+1
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Note: f_,, f, do not mean that 1 is to be added or subtractdd to
No! f_and f, are mere symbols.

To obtain the figure for the second five-year ageup is by simply
subtracting the obtained figure of the first fiveay age group from the
figure of the 10-year age group being consideled obtained by using
this formula:

f,=f,—f, = Number of the second half, i.e. five-year ggaup
of the 10-year age group under consideration.

However, this method is inapplicable to the firBtylear age group in a
population that is the 0 — 9 age group becausasiino group preceding
it. The age group O — five has been recorded tapcize approximately
five per cent of the group 0 — 9 age group in dgvi@lg countries.

(United Nations).

[llustration

Age Group Population’t9)
0-9 300,000

10-19 275,000

20 -29 200,000

30-39 180,000

40 - 49 14five,000

Note that the data is in 10-year age groups.

To divide the 10 — 19 into two five-year age grqupst is 10 — 14 and
1five — 19, we shall apply the above formula as:

f _=10-14(the first five — year age-group)

f, = 10— 19 (age group to be split)

f_, = 0-9 (the 10 — year age group preceding tieegyagup to
be split)

f,, = 20— 29 (the 10 — year age group that follbevage

group to be split)
1 1
[ faza(f1&19+§(f&9_f2&29)
= %(275900+%(300000— 200000}

= %(275000%(100000]
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= %(275000+ 12500)

= %(287500)

f = 143,750

a

This implies that the first five — year age grotifat is 10 — 14 age group
of * f,’ will be 143,7five0. To obtain the second fiveyear age group,

that is 15 -19, that isf’, you will subtract ‘f,’ from ‘ f ’, that is

f, = f, - f,., where

f, = 15-19

f, = 275,000

f, = 143,750

o f, = 275,000 — 143, 7five0
= 131,250

Our calculation has revealed that out of the pdmndigure of 275,000
for age group 10 — 19, we now have

10-14
15-19

143,750
131,250

However, the five — year age group is not too tkdlafor the use of
educational planner, since he or she will prefewtok with single age
figures. Hence, there is need to split the fivgear age group into
single ages.

SELF ASSESSMENT EXERCISE 1

1. Why do you need to smooth out age structure of ladipn?
2. Explain the procedure of splitting 10 year age grpopulation
figure into two five-year age groups.

3.2.2 The Five — Year Age Group Splitting Method

You have learnt to divide the 10 — year age graup two five —year

age groups. Now you are to learn how to splitfile —year age group
into single year ages. This is very important bgeayou need the
single ages to plan for primary and secondary gducanrolment. For
example you may be asked to plan for the resoueasls of the six
years ago in a population for a future date. Tohiky you need to apply
a table of coefficients devised by Sprague and ipopularly called

SPRAGUE’S MULTIPLIERS.
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Sprague’s method of interpolation is based on taber in the five —
year age group to be considered; the two precefiieg— year age
groups, and the two five — year age groups follgwiine group to be
considered.

Sprague’s table of coefficients is presented inldabh The table
contains three panels. They are:

I First Panel: It is for the age group 0 — 4, shown under Rabte
as: f, f,, fo, fy, f

. Second Panellt is for the age group five — nine, also shown
under Second Table as:_, f,, f_, f,, f.

iii. Intermediate Panel It is for the successive age groups, except
the last two terminal age groups, where splitteigot so useful.
The table also shows _,, f_, f_, f,, f,,, f.,, Where

+3 7

f, = Number in the age group to be split

fo, fo f = Number in the following age groups
f

f

e

c!

I = Number in the preceding age groups
, T4, f. = Number in the first to fifth

single years in the age group.

For example

a’ fb’ f

C

0 —4 age group has 0, 1, 2, 4 single years

five — 9 age group has five, 6, 7, 8, 9 single year

10 — 14 age group has 10, 11, 12, 13, 14 singlesyea
15 — 19 age groups has one,five, 16, 17, 18, fesyears

This has been simplified in Table 2 to make yodcwation easy. The
number of children in each single age can be detexdrby multiplying
the number in the corresponding five — year ageugrith the
coefficients on the table indicated against a giryglar age for which the
number is to be determined. You may do this far ghimary and
secondary school going single ages.

Note: Where there are no two preceding or followingupsy make use
of the only available preceding or following group.

[llustration
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Let us assume we have the following population reguaccording to
age groups.

Age Group Population %)
0-4 13,000

five — 9 11,000
10-14 9,000
15-19 8,000
20-24 7,000
25-29 6,000
30-34 5,000

35 — above 4,000

Total 63,000

Let us determine the number of six- year olds ehgehars olds from the
total population of 63,000. The six and 12 yedds are ready for
primary and secondary education respectively arel e¢ducational
planner must plan for them. He or she needs thghr@stimate of their
numbers to be effective in his or her projection.

Procedure

I To calculate the six years, we are going to makeafighe tables
1 and 2 for the applicable coefficients. Make uxethe
notations.

6 years old, Trace all the coefficients that aneesponding to 6 years.

That is:

6 years old = +0.0080 x 13,000() five — 9 age group has only one

preceding group, as such use the only one. Thahyswe refer to the
only one asf_. +0.2320 x 11,0001(,). This is because 6 years falls

within the five — 9 age group, which now becomes dlge-group under
consideration.

-0.0480 x 9,000 £ ,,), the first age group following the age group unde
consideration

(f,). f, is10— 14 age group

+0.0080 x 8,000 {,,), the second age group following the age group
under consideration

(f,). f,, is15—-19 age group.

The true picture of our calculation will be:
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For 6 years old = +0.0080 x 13,000 (0-4)
+0.2320 x 11,000 (five — 9)
-0.0480 x 9,000 (10 — 14)
+0.0080 x 8,000  (1five —19)
104 + 2,552 — 432 + 64

2,288

This result has revealed that out of the total pepan of 63,000, or
11,000 for the five — 9 age groups in the data weeusing, 2,288 are 6
years old children. The implication of this to mer is to plan ahead
for the furniture they will use, the teachers thidk teach them and other
inputs that will be necessary for their education.

Let us say the teacher-pupil ratio for primary eion is 1 to 40. That
Is 1 teacher to teach 40 pupils. It will be easy & planner to take
decision. He or she will divide 2,288 by 40 to abtthe required
teachers. Thatis

2288
4C

= 57.2
= About 57 teachers

He can do this for the other resources, such asrdams required if he
or she knows the Average class size. The requlieséls and chairs can
be determined. Even the cost can be derived Knlosvs the unit costs
of these inputs. We shall discuss this in subseiqumats.

The coefficient for the 11 years old = 0.0016 (@~ 4), which isf _,,
then in the first group preceding (), which is 10 — 14. The 11 years
old falls within this group.

+0.0144 for (five — 9), which ig
age group to ).

that is the second preceding

-1

+0.2224 for (10 — 14), which isf(), the age group under
consideration. The 11 years old falls within ttpisup.

-0.0416 for (15 — 19), which is
following the (f ).

which is the first age group

+17
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+0.0016 for (20 — 24), which id
group following the ).

which is the second age

+21

Interpolating these coefficients to the populatiata earlier used for the
6 years old example, we will obtain the following:

11-yearold =  -0.0016 x 13,000 (0 —4) f_,
+0.0144 x 11,000 (five — 9 f
+0.2224 x 9,000 (10 — 14 (f )
-0.0416 x 8,000 (15— 19) f,
+0.0016 x 7,000 (20 — 24) f,,

-20.8 + 158.4 + 2,001.6 — 332.8 + 11.2
1,817.8
1,818

F 1 n

The population figure for the 11 years old from th&al population of
63,000 we are using is 1,818. That is from thegigep 10 — 14 figure
of 9,000, 1,818 of them are 11 years old. Thiarkgwill also guide the
educational planner in planning for the childrerueational needs in
JSS L.

Table 1: Sprague’s Multipliers

f, f, f, o fo, T

First table

f, +0.3616 -0.2768 +0.1488 - 0.0336
f, +0.2640 - 0.0960 +0.0400 - 0.0080
f. +0.1840 + 0.0400 - 0.0320 +0.0080
f, +0.1200 -0.1360 -0.0720 +0.0160
f +0.0704 +0.1968 - 0.0848 +0.0176

f + 0.0336 +0.2272 - 0.0752 +0.0144
f, + 0.0080 + 0.2320 - 0.0480 + 0.0080
f. - 0.0080 + 0.2160 - 0.0080 + 0.0000
fy - 0.0160 +0.1840 + 0.0400 - 0.0080
f - 0.0176 + 0.1408 +0.0912 - 0.0144

59



EDP803

Intermediate table

STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

f, -0.0128 +0.0848 + 0.1504 - 0.0240 +0.0016
f, - 0.0016 +0.0144 +0.2224 - 0.0416 +0.0064
f. + 0.0064 - 0.0336 +0.2544 - 0.0336 +0.0064
f, +0.0064 - 0.0416 +0.2224 +0.0144 - 0.0016
f, +0.0016 - 0.0240 +0.1504 +0.0848 - 0.0128
Source: Chau, Ta Ngoe. Demographic Aspects of &dmal

Planning, Paris, IIEP, 1960 (FEP No. 9)

Table 2: (Simplified Form of Table 1) Sprague’s Mulipliers
(Coefficients)
f, Age-groups
Age 0-4 five—9| 10-14| 1five— 20-24 | 2five -
19 29
five yrs.
+0.0336| + 0.2272| - 0.0752| + 0.0144 - -
6 yrs.
+0.0080| + 0.2320| - 0.0480 | + 0.0080 - -
7 yrs.
- 0.0080| + 0.2160| - 0.0080 | + 0.0000 - -
8 yrs.
-0.0160| +0.1840| + 0.0400| - 0.0080 - -
9 yrs.
-0.0176| + 0.1408| + 0.0912| - 0.0144 - -
10 yrs.
-0.0128 | + 0.0848| + 0.1504| - 0.0240| + 0.0016 -
11 yrs.
-0.0016 | + 0.0144| + 0.2224| - 0.0416 | + 0.0064 -
12 yrs.
+0.0064| - 0.0336| + 0.2544| - 0.0336 | + 0.0064 -
13 yrs.
+0.0064| - 0.0416 | + 0.2224| + 0.0144| - 0.0016 -
14 yrs.
+0.0016| - 0.0240 | + 0.1504| + 0.0848| - 0.0128 -
1five
yrs. - -0.0128 | + 0.0848| + 0.1504| - 0.0240| + 0.0016
16 yrs. - -0.0016 | + 0.0144| + 0.2224| - 0.0416 | + 0.0064
17 yrs. - +0.0064| - 0.0336 | + 0.2544| - 0.0336 | + 0.0064
18 yrs. - +0.0064| - 0.0416 | + 0.2224| + 0.0144| - 0.0016
19 yrs. - +0.0016| - 0.0240| + 0.1504| + 0.0848| - 0.0128
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3.3 Method of Obtaining the School Age Populationni an
Unknown Age Distribution

We can obtain the school age population who maysdeking for
admission into the school system when the ageildision of the
projected population is unknown. This can be dongvo ways. They
are:

1. Imposition of the age structure of the projectedoidation
developed by the United Nations.

2. Imposing the age structure of the population ofoantry with
similar  background. Such background could include

demography, social economic, political and cultweiables.

The United Nations in the 1980’s through the WoBdnk country
Economic Report projected the Nigerian populatignassuming that
the existing percentage distribution of populatiaccording to age
groups will remain constant over a period of time.

The 1980 estimated population was used. The pagemistribution of
the estimated population was calculated as follows:

Table 3: Percentage Distribution of Projected Popution
Age Groups Estimated Populatid?®® Percentage Distribution
0-4 13,828 19.0
5-9 10,688 14.7
10-14 8,703 12.0
15-19 7,456 10.2
20-24 6,213 8.5
25 -29 5,230 2.2
30-34 4,475 6.1
35-39 3,823 5.3
40 - 44 3,204 4.4
45 — 49 2,587 3.6
50 -54 2,056 2.8
55 -59 1,610 2.2
60 — above 2,910 4.0
Total 72,783

Source: World Bank, Country Economic Report, Nigeria ©ptfor Long —
Term Development. p.102, Table 2.
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This method assumes that the percentage distribofithe age groups
as contained in Table 3 will continue to apply tigé&tian population, all
things being equal. Therefore, we can assumettieapercentages will
apply to 2006 population of about 148,000,000 #ews:

Population = 148,000,000

Age Group % Distribution to be Applied  Populatiorf®*®
0-4 19.0 28,100
5-9 14.7 21,758
10-14 12.0 17,760
15-19 10.2 15,096
20-24 8.five 12,580
2five — 29 7.2 10,656
30-34 6.1 9,028
35-39 53 7,844
40 - 44 4.4 6,512
45 — 49 3.6 5,328
50-54 2.8 4,144
55—-59 2.2 3,256
60 — above 4.0 5,920
Total 148,000

For example 19% of 148,000,000
14.7% of 148,000,000

28,120,000 4D —
17,760,05 — 9)

Because the distribution is in age groups, the atilutal planner will
have to use the age splitting method learnt abowdivide the relevant
age groups into single years of age. The plareguires population in
single years for projection purposes.

The second method, which is an international compar is not
scientific enough to be recommended for the useesious nations.
This is because there are no two countries wittctedavelopmental
characteristics. Each country has its own pedtiéar

SELF ASSESSMENT EXERCISE 2
1. Explain the usage of the Sprague’s Multipliers cablé of
Coefficients.

2. Discuss the ways by which you can obtain the sclems
population from an unknown age distribution.
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4.0 CONCLUSION

Population figures constitute the background fcargiiative analysis in

educational planning. However, it is hard to aftai readily usable
population data because of irregularities in coatjmh of the census
data. Similarly, population figures are merelysamted in age groups,
either in five — year or 10 — year. This makesrtheot to be directly

usable. As such, educational planner must brealgtbups to usable
single year ages. Irregularities in population barremoved through a
method of age structure smoothing, while age gfaypes can be split
to single year ages. An educational planner mesvéll equipped with

these methods to enable him or her to be adeqnatieei process of
planning.

5.0 SUMMARY

In this unit, you have learned the procedure of cimag the age
structure of population to remove irregularitiescagioned by poor
census enumerations. You also studied how to plyear age group
population into two five — year age groups as vesllthe process of
dividing the five — year age group into single yweaxhich will enable
the educational planner to make projection witheeasrou equally
learned the methods of obtaining the school agelptpn when the age
distribution is unknown.

6.0 TUTOR-MARKED ASSIGNMENT

Age Group Population

0-4 100,000
5-9 90,000
10-14 80,000
15-19 70,000
20-24 60,000
25-29 50,000.

Calculate the 7 years old figure from the aboveddflake use of the
Sprague’s Table of Coefficients.

63



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

7.0 REFERENCES/FURTHER READING

Aghenta, J. A. (1993).Principles and Practices of Educational
Planning: Focus on the Developing Countries. Benin City:
NSEP.

Chau, T. N. (1969). Demographic Aspect of EducatioRlanning.
Fundamentals of Educational Planning, No. 9. PeRIESCO —
lHEP.

Nwankwo, J. I. (1981)Educational Planning: Theory and Methods.
Lahore/Karachi: Izharsons.

UNESCO (2001).Using Analytical Tools for Educational Planning.
Asia and Pacific Regional Bureau of Education. Rdnk

United Nations (1967). “Methods of Estimating Demagghic Measures

from Incomplete Data.” In: Population Sudies, Vol. 4, New
York (ST/SOA/Series Al42).

64



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

UNIT 4 ENROLMENT RATIOS ANALYSIS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Meaning and Types
3.2 Overall or General or Crude Enrolment Ratio
3.3 Level Enrolment Ratio
3.3.1 Gross Level Enrolment Ratio
3.3.2 Net Level Enrolment Ratio
3.4 Age Specific Enrolment Ratio
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, you will learn about the differentretment ratios used in
guantitative analysis and how to use them. Enrotmatio is a very
common measurement and a commonly used indicatoas®essing a
country’s coverage of enrolment at any level of adion. You will
learn the various enrolment ratios used for plagrparposes. They
include level enrolment, which can be gross or agtwell as age
specific enrolment ratio.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the various enrolment ratios
. state the computation procedure of the enrolmeiusra
. apply the ratios in solving educational problems.

3.0 MAIN CONTENT

3.1 Meaning and Types

Enrolment ratio is a common indicator, used foreassgig a nation’s
coverage of enrolment at a particular level of edioo or age group. It
is calculated by expressing the enrolment as aep&ge of the total
population of the corresponding age group. lteisagally expressed as:
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t
E' _ Envolment 1 55 where ‘t means time.
P:

B Population

Enrolment ratio will enable you do a comparativalgsis of enrolment
status of different countries, state, local goveznta and even zones. |t
provides a tool with which to measure a country’'sany geographical
area’s achievement in regards to her citizens enunca It measures
whether children of school going age are in sclowatot; and helps to
determine the non-schooling gap existing in a agunEnrolment ratio
is also used to make projection concerning futarelenent.

In Nigeria, the following age groups and correspogdjrades/levels are
recognised for analytical purposes. They are:

Education Level Age Group (Population)
Primary (1 — 6) 6 — 11 years
Post Primary (JSS1-3, SSS 1-3) 12 — BBsye

* They will be used for our calculation as we go on

As useful as enrolment ratio is in measurement faced with some
problems. They include:

. The actual ages of pupils or students may varytd@arly or late
enrolment

. The actual ages of pupils may also vary due to titeme or
interrupted school attendance

. Difficulty in actual determination of the ages ofany children

because of the illiterate background they come from

To address these problems therefore, differentstyeenrolment ratio
have been developed to improve analysis. They are:

a. Overall enrolment ratio
b. Level enrolment ratio
C. Age specific enrolment ratio.

We shall discuss them in detail and with illustras.
3.2 Overall or General or Crude Enrolment Ratio

Overall enrolment ratio is also referred to as ‘@&Uor “general”
enrolment ratio. This is because it generalisewlerent. It puts all
enrolments across the levels of education togethierconsiders all
pupils and students in all the levels (primary,oseary, tertiary) as
single entity. This method is considered deficiand inadequate for
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detailed study and analysis of enrolment developra@a projection.
No wonder the appellation given to it “crude” orefgeral’. The
lumping together of students/pupils at all levelsll wnake level
enrolment differentiation and identification almasipossible.

Definition
Overall enrolment ratio is the relatedness of thtaltenrolment in the

educational system to the total population corradpw to the age
groups for all the levels of education. It is eg@nted as follows:

t
Overall Enrolment Ratio = Etx100
Pa
The formula is defined as:
E! = Total enrolment at all levels (Primary, Secoydand

Higher levels), which can be taken to be:

E,+ EL+ E}h, Where:

E, = Primary school enrolment
E. = Secondary school enrolment
E, = Higher education enrolment

P, = Total population of the corresponding school aggear t

= Pop = 6 — 11 age population (for Primary)
P = 12 — 17 age population (for Secondary)
Py = 18 — 22 age population (for Higher
Education)

lllustration

Level of Education in Year 2006 Total Enrolment in 2006

(At all levels)

Primary Level 300,000

Secondary Level 230,000

Higher Education Level 150,000

Total 680,000
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Total Population Figures

Level of Education and Age Grouf :
in Year 2006 E?(;Le;pondlng to the Level/Age

b4

Primary Level (6 — 11 years) 500,000
Secondary Level (12 — 17 years) 400,000
Higher Education (18 — 22 years) | 300,000

Total 1,300,000

*Note that we are looking at the year 2006 for both knent and the
population.

With the above figures or data, we can now caleuldte overall
enrolment ratio as follows:

Overall Enrolment Ratio = 300000+ 230000+150000x100
500000+ 400000+ 300000

580000
300000

= 52.3%

X100

The ratio is 52.3%. This implies that in the systwe have just looked
at, only 52.3% of her citizens that should be ia sithool at all levels
are in the school. By implication 47.7% are nos@mool. The problem
here is that it is difficult to separate accordittg levels, since the
enrolment is merged together for this type of ra@dculation. Hence,
there is need to use more meaningful methods.

SELF ASSESSMENT EXERCISE 1
Calculate the overall enrolment ratio, making ulsthe following data:

- Enrolment by level, year 2002.

Levels Enrolment (Year 2006)
Primary 250,000

Secondary 200,000

Higher 110,000

Total 560,000

Level of Education/Age groups Corresponding Population
Primary (6 — 11) 400,000
Secondary (12 — 17) 320,000
Higher (18 — 22) 230,000
Total 950,000
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3.3 Level Enrolment Ratio

Level enrolment ratio is considered to be a betteasure of enrolment
than the overall enrolment ratio. It is also adlldevel specific”

enrolment ratio, because it addresses only ond kEva time. It is

calculated for each level of education. Patwa@8(l) identified two

types. They are:

a. Gross level enrolment ratio, and
b. Net level enrolment ratio.

We shall study them in detail very soon.

3.3.1 Gross Level Enrolment Ratio

Gross level enrolment ratio is obtained by relatimg total enrolment at
a particular level of education to the populatidrihee age group, which
under the available regulation should be enrolleduah level. Under
gross enrolment, all the students or pupils thatled at such a level
are considered, irrespective of their age. Thahis under- age and the
over-age children at such level are consideredt oBly the population
of the official school going age is considered. o$3r level enrolment
ratio is expressed as:

t
Gross Level Enrolment Ratio = Et'x1oo, where

a

El = Enrolment at a level in year ‘t". WheéfFecan be expressed
as (g, ELEY)

Where E, = Enrolment at primary level in year t
E, = Enrolment at secondary level in year t
E, = Enrolment at higher level in year t
Year 't = could be any academic year.
P, = Population of age group ‘a’ which could

correspond to any age group of any level in yéarYear
‘" could be any academic year while ‘a’ could beyage
group, e.g. 6 —11, 12 — 17 etc.
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[llustrations

Let us calculate the Gross Level enrolment ratia g@rimary level in
year 2000

If p, or Population aged 6 — 11 in 2000 = 100,000 iniWayState; and

enrolment at the primary level in the same year 93600. Calculate
the gross level enrolment ratio.

92000
100000
= 92%

[1 Gross Level Enrolment Ratio = X100

It implies that the gross enrolment rate at thenpriy education level in
year 2000 was 92%. This however, cannot tell usugh about how
many of the 6 — 11 years old children were in sthsioce the gross
enrolment included those who are less than 6 yaailsabove 11 years
but still in primary schools.

[llustration 2

If p, or population aged 12 — 18 in year 2001 = 80,008 state; and
enrolment at secondary level (because the popolaged 12 — 18
corresponds to secondary level) was 61,000 fosémee year, calculate
the gross level enrolment ratio.

Gross Level Enrolment Ratio = @xmo
80000

= 76.3%

Because of the noticed ambiguity, in the grossllemeolment ratio, a
better alternative has been developed in the Netl lenrolment ratio,
which you will learn next.

3.3.2 Net Level Enrolment Ratio

Net enrolment deals with the actual pupils or stsi¢hat belong to the
same age group that should be at a level of edurcdiy official
regulation. That is, the ‘over-age’ and the ‘undge’ children in the
level are excluded when you are calculating the INatel Enrolment
Ratio. However, it is difficult to obtain data otme exact age
distribution of pupils or students in many devetgpcountries such as
Nigeria.
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By definition, net level enrolment ratio is theaebnship between the
actual enrolment of pupils or students who by ddfi@age regulation
should be at that level to the population corregpumnto the level's age
group. For example at the primary school leveildcén of 6 — 11 are
supposed to be enrolled. Under this method, theyoaly recognised
unlike the gross level enrolment ratio method. Natel Enrolment ratio
is expressed as:

t
Net Level Enrolment Ratio = Ef‘x100, which is defined as:
E = Enrolment in age group ‘a’ at
the primary (p) level in year ‘t’
P, = Population of age group ‘@

that corresponds to the actual
age group to be considered in a
level in year ‘1.

could be any academic year

Year ‘t’
[llustration 1

If total enrolment for the primary level was five000 in year 2005.
That is, if :

E’» = 500,000 (i.e. Enrolment in year ‘t’ (2005) hetprimary level,
‘P.;

The actual 6 — 11 children enrolled at the primawel in year 2005 (i.e.
E’») = 230,000; and population of the age group, @ +thht correspond
to primary level was = 700,000 (i.2; = 700,000). Therefore

Net Level Enrolment Ratio - 20009 X100, and now
7000, 0900 7000, 0000
=32.3%

Note The first figure of 500,000 constitutes the Gresrolment for the
primary level. This figure included those who astow and above the
official school age for the level, but are ther@nly 230,000 of this
figure are supposed to be at the primary level & follow the age
regulation that children from 6 — 11 should berim@ary school. This is
the concern of the Net Level Enrolment Ratio.
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[llustration 2

Consider the following enrolment and populatioradata state’s school
system.

Primary level = 200,000
Secondary level = 150,000
Higher level = 100,000, and
Population for: Primary (6 — 11) = 500,000
Secondary (12 — 17) = 0,200
Higher (18 — 22) = 200,000

Then calculate the Net level Enrolment Ratio faoselary level.

150,000

Net Level Enrolment Ratio = X100
270,000

= 55.6%
SELF ASSESSMENT EXERCISE 2
1. Distinguish between gross level and net leveblement ratio

2. With the following data, calculate the gross amed enrolment
ratios.

Enrolment in Primary Level inCorresponding Age Group

Year 2003 Population in 2003
10,000 1 —five
25,000 6—-11
3,000 12 — 17
Total = 38,000

Age Group Population, 2003 Age Group

50,000 1 —five

65,000 6-11

45,000 12 - 17
Total = 160,000

3.4 Age Specific Enrolment Ratio

This is explained as the relationship between tirelments of an age
group across all levels of education in a giverr yeahe population of
the age group. In other words, members of one gagep can be
enrolled in levels of education other than the bise/her age group is
supposed to be under the official regulation. iRstance, 12 — 17 years
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old children are supposed to be in secondary sshootler normal
situation. But we may find that some of them mayirbprimary school,
some may even be in the higher institutions. Altheem in the same
age going, irrespective of the level they may ke @it together when
calculating the Age specific enrolment ratio. Tdeomcern is where can
we trace the members in the group within the edoical system?

Age specific enrolment ratio is expressed as:

13
Age Specific Enrolment Ratio%‘; X 100, which is defined as:

Ei =  Ewp+E.s +Eax Where'a =p,ors,orh

p = primary level (enrolment of the age group imyary)

S = secondary level (enrolment of the age grogeoondary)
h = higher level (enrolment of the age going inhieig

[llustration 1

Let us consider the following data to calculate agecific enrolment
ratio.

. Age Group under consideration = 12 — 17 years
. Population of the age group 12 — 17 = 100,000
. Enrolment of the age group 12 — 17 in the schostesy

12 — 17 age group- in primary school = 15,000

12 — 17 age group» in secondary school = 40,000

12 — 17 age group- in higher institution = 5,000

15,000+40,000+5.000

Age specific Enrolment Ratio = X 100
100,000
= 222 %100
100,000
= 60%
lllustration 2

Can we look at another example? Let us use tHewmlg data to
calculate the age specific enrolment ratio.

El(p,s,h) = 6 — 12 age group in primary = 500,000
6 — 12 age group in secondary = 100,000
6 — 12 age group in higher level = fiveO
Total 6 — 12 age group in schools at all levels = 600,0five0
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P; = 6 — 12 age group population = 900,000
Age Specific Enrolment Ratio = j:::;: X100

= 66.7%

Age specific enrolment ratio may be calculatedngisingle age years
or using the age group as we have just done. Batcalculation

depends very much on the availability of data omokement and age
group population (Nwankwo, 1981).

4.0 CONCLUSION

In this unit, you have learned that enrolment & skbhool system can be
measured through various methods. You have leatihedypes of
enrolment, each with its deficiencies. You hawened that population
data as well as pupils’ and students’ enrolmentsscithe educational
levels are important for you to calculate enrolnratps.

5.0 SUMMARY

Enrolment ratio is an indicator commonly used fasessing the
coverage of enrolment at a particular level or iegels in the
educational system. Three major types have bemttiittd and studied
in this unit. They are the overall enrolment rattherwise known as
“crude” or “general” enrolment ratios. We also bdkie level enrolment
ratio, under which you learned the gross level lemeat ratio and net
level enrolment ratio. You also learned the corapoih procedure of
the age specific enrolment ratio as we did to ather

6.0 TUTOR-MARKED ASSIGNMENT
Carefully study the data presented on Table 1. tdeen to calculate
overall enrolment ratio, gross level enrolmentaatiet level enrolment

ratio and age specific enrolment ratio.

Table 1: Age Distribution of Population and Pupil/Sudent
Enrolment in Dadawa District in Year 2002

Age Class JSS SSIS-’opuIation
(Years)|1 |2 |3 |4 | five6 |1 |2 |31 2

5" 11 110

6" 50| 6 120

7 9/52|6 115

8" 4| 9|40/ 3 100
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9" 1| 5(10(39|2 2 108
10" 3|18 |9 |25 |2 |1 100
11 3 |4 |8 23 |4 90
12" 12 |1 4 1213 80
13" 1|1 2 |4 |25 75
14" 1|1 |1 82
Total | 75/95|/68|58|36 | 34|31 |29

Note: Limit yourself to the 6 — 11 age groups only.
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1.0 INTRODUCTION
In planning education, certain indicators are comiycadopted in
assessing and analysing the stock and sometiméewheosition of the

educational system. In this unit, you will leadmoat these indicators,
their computation methods and use.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. identify the various indicators for measuring plaagnparameters
. explain the use of the identified indicators

. state the computation process of the indicators

. apply them to real life analysis.
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3.0 MAIN CONTENT
3.1 Progression or Grade Ratio

A ‘grade’ is the same as ‘class’ or ‘form’. Thuge may have class 1, 2,
3, etc or Form 1, 2, 3, We may also have Grade 3, ZT'hey mean the
same thing. Progression is a term used to inditegemovement of

pupils/students from grade to grade within the sthlsystem. Hence,

progression or grade ratio is a measure of theioakhip between

pupils/students enrolled in a particular gradeamacademic year and
the number enrolled in a previous grade, in a gliageacademic year.
In fact, it is the enrolment in two successive gafclasses) and in two
successive academic years.

For example the Primary 2 pupils in 2004 were dedohs Primary 1
pupils’ in 2003. To know the progression of thpseils, you will relate
the enrolment of the class of 2004 to the enrolméthe class of 2003.

The method is commonly used in the developing ammibecause of
inadequate data and information about promotion rapetition rates.
But this method is readily available where datasonple grade-wise
enrolment as normally compiled in our schools arailable. It is a
method that can be useful in calculating wastagje eand consequently
the determination of internal efficiency of the sohsystem. The major
shortcoming however, is that it does not recogmspetition and
repeaters that are met in a grade.

Grade or progression ratio is expressed as:

Et‘l'il. . .
K; = 57 X 100, which is expressed as:
q

K, = Progression Ratio in year ‘t" and grade ‘g’

t = time (which could be year or academic session)
g = grade (or class or form)

E} = Enrolment in class or grade ‘g’ in year ‘t’ €.

enrolment in the previous year for the grade under
consideration)
Effl = Enrolment in grade/class g+1 (i.e. the previous

g
grade plus another academic year. You can say the
next class) in year t+1 (The year + additional year
If primary {g) 2 is theE_ in 2001 (t), then Primary
3 will be the g+1 in t+1, which is 2003.
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[llustration

If enrolment in grade (g) 3 in 2002 was 175,000 antblment in grade
4(g+1) in 2003 were 157,000, then the progressiqrupils between the
two grades can be determined by calculating thdegpaogression ratio
as follows:

157,000
175,000

= 89.7%

X 100

The value at unity of the progression ratio shoodda maximum of
100%. This is, however, when repetition and dropell equal zero.
In the developing countries like Nigeria, this ra@n sometimes be
more or less than unity. This is because enrolnreatgiven grade at
any level in a given academic year may exceednha@raent in the next
grade in the following year. This is possible agsult of repeaters that
may be in such grade. This method does not havayaof eliminating
the repeaters, which is one of its weaknesses.

You may need to collect a grade- wise data like dhe in Table 2
before you can embark on a progression ratio aisalys

Table 2: Enrolment in a Junior Secondary School byGrade, 2000-
2003

Year Grades or Classes
JSS 1 JSS 2 JSS 3 Total
2000 170,000 130,000 100,000 400,000
2001 180,000 140,000 111,000 431,000
2002 185,000 150,000 121,000 456,000
2003 190,000 165,000 160,000 515,000

You may want to calculate the progression ratehefdSS 1 students of
year 2001, which is year ‘t’. You should know ti&S 1 is the ‘g’, JSS
2 will be the ‘g+1".

.. JSS 1in 2001 enrolment = 180,000. This skt goceed to JSS.
the following year, ‘t+1’

JSS 2in 2002 enrolment = 150,000 in JS$2DD2 made progress
from JSS 1 of 2001.

150,000

X100
180,000
= 83.3%

.. the Progression ratio
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You may also calculate the progression rate ofJ®® 2 in 2002 to JSS
31in 2003 as:

JSS 2= 150,000 (2002) 160,000 ¥ 100
JSS 3 = 160,000 (2003) 150,000
= 106.6%

The 106.6% obtained suggests that certain studpetters were met in
JSS 3in 2003, which the method has no way of ahgck

3.2 Literacy Rate

A literate is taken to be a person who is ableedrand write with a
level of understanding. An illiterate is the opip@s Therefore, literacy
rate is measured as the proportion of the populatat can read and
write with a degree of understanding at a partrcplaint in time in a

geo-political entity, such as a country, statealgovernment area.

In 1970, UNESCO put Nigeria’s literacy rate at 248at the country
has improved tremendously since then. Literagy iatmeasured in two
ways:

(@) Crude Literacy Rate
(b)  Age Specific Literacy Rate

a. Crude Literacy Rate: This considers everybody in a country
as a population during calculation. It is expresas:

it
o :;Xlﬂﬂ,where

r

i = Literacy rate in year ‘t’
If = Number of literates in a population in year ‘t’
Pt = Total population of an area in year ‘t’
lllustration
If literate persons in a country = 150,000 and
Total population of the area = 755,000
L2 = 2 x100
! 755,000
= 19.9%

This implies that only 19,9% of the population &rerate, while 79.1%
are illiterate.
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b. Age Specific Literate Rate Because of the inadequacy of the
crude literacy rate method in doing internatiorainparison, the
age specific method is considered to be more éffect The
method makes use of the age group in calculatidgage 15 and
above is preferred. Age specific literacy ratexpressed as:

Age Specific Literate Rate ?—r X 100, where

7

The literates in an age group ‘a’ in year ‘t
! Population of age group ‘a’ in year t

lllustration
If 27 (15— 19 age group in year 1995) = 35,000, and

L*, (Literates in the age group 15 - 19) = 22,@0en

‘q . 22,000
Age Specific Literate Rate = 5000 X 100

= 62.85%

This implies that 62.85% of the 35,000 people falltwithin the age
bracket 15 — 19 are literate.

3.3 Non-Schooling Rate

A non-schooling gap is that gap that exists betwdb@se who are in
school and those that are supposed to be therdubub one way or the
other, they are out of the school system. Thesuhooling gap is wider
in poor countries of the world and also among therpeople of any
country. In many cases, parents may not be ab&dftod the cost of

schooling; hence they keep their children at hoonllow them to the

farm or to learn their art and trade. It is meaduby subtracting the
figure of those who are in the school system irage group from the
population of such age group. It can be expreased

. . PL—EL
Non — Schooling Ratio = =7 X100

) . G Population — G Enrolment (EE
Non — Schooling Ratio £22%reue Pore AgeTroup Enrotment Cal x 100
Age Group Population (Pg)
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[llustration

Age Group Population (6 —11) = 100,000
School Enrolment of Age Group (6 —11) = 70,000

Non-Schooling Gap = 30,000
Non-Schooling Ratio = f;ﬂ X100
= 30%

3.4 Sex Ratio

Sex disparity constitutes a topical issue in thecaton process of
children all over the world. We often hear of sexbalance, sex
inequality, sex bias etc in providing education aypnities for citizens.
It is common in the enrolment, admission processl @&wen in
employment process.

Sex ratio indicates the development of female eflut@r enrolment in
comparison to the male. It measures the prapodf female to male
enrolment in the school system. It can be exptease

Sex Ratio = % X 100 , where

M Male enrolment in a level of education
F Female enrolment in a level of education

[llustration

If Enrolment of male students in the primary leweh state is 499,000
And Female is 345,000,

. the SR(Sex Ratio) =_"" X 100
= 145

This implies that for every 100 girls in the statprimary school, there
are 145 boys. The disparity is much.

SELF ASSESSMENT EXERCISE 1
1. Explain the following indicators: progression catsex ratio and
non-schooling rate.

2. Calculate the progression rate from JSS 1 in 2@02SS 2 in
2003. Use the data on Table 2.
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3.5 Teacher-Pupil/Student Ratio

Teacher-pupil ratio is one of the most useful amsnmonly used
planning indicators in education. It is used faking projection about
teaching manpower requirements of schools, faciptgnning and
enrolment forecast. It is also useful in budgdinestion preparation
and financial planning of the school system. Simpiymeasures the
number of pupils or students that are taught bgaaher at a particular
time. Itis expressed as:

Total Enrolment of a level in a year

Teacher-Pupil Ratio = - -
Total number of teachers in that level in that year

You do not need to take to percentage. It is Jik& finding and
average.

[llustration
If total enrolment in secondary level =  100,080d
Total number of teachers at the level = 1000, then

104D, 000

TPR/TSR (Teacher Pupil/Student Ratio)—

LD

= _100

This gives a TSR of 1 to 100, which can be expesse1:100. This
implies that one teacher is to handle 100 studamtbe average.

3.6 Average Class Size

Average class size is measured by the averagensgmblin a class at
any level of the school system. A class size casrball, moderate or
large depending on the general size of the ovematblment. It is

calculated by dividing the total enrolment by tlmeat number of the

functional classroom available in the school systéntan be expressed
as:

Average Class Size (ACS) =

Total Enrolment et a level of Education in a year

Tortal Number of Usable Classrooms at a level of Education In a year
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[llustration

If Total Enrolment at the primary level = 1,00000and

Total Usable classroom at the = 50,006nt
ACS = 000
50,000
= 20

This implies that on the average a classroom fsotesse only 20 pupils,
thus we say that average class size is 20.

3.7 Average School Size

The idea of an average school size is similar eoaberage class size.
While the latter talks of classrooms, the formedradses the schools.
Average school size relates to the students carmy@pacity of a school
on the average. It is an average measure of théauof students a
school should accommodate. It is calculated byiddig the total
enrolment in a level of education at a particulleuetby the total number
of functional schools at that time. The schooésga function of many
factors. They include the usable classrooms &dailather facilities,
available teachers etc. In many situations, bemacksnand standards
are set to address what should be an average ssizeol It can be
expressed as:

Total Enrolment at a Level in a Year

Number of Functional Schools in thet ¥ear

Average School Size (ASS) =

[llustration

If total enrolment at a level in a year = 500,080d total number of
functional schools at that level in that year =000, then

500,000

ASS =
10,000
= 200

This implies that on the average the school siZ#®& But all schools
cannot have the same enrolment. Hence the clzssoin of schools as
explained earlier by government; based on theifi@siland equipment
as well as the manpower available in the schools.
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3.8 Entry Rate or Admission Rate

Entry or admission rate is a measurement of theemewnt of students
or pupils or applicants into the educational systeisually the first
grade of a level. At the primary level, new pupiieve to the first grade
(primary one) from the age group recognised, ugu@liyears. At the
secondary and tertiary levels, successful sch@vieles move to the first
grade. They may come through entrance examinations

In situations where all new entrants in grade dag school at the same
age, the number of new entrants will be determimgdhe number of

children of admission age. This will be relatedhe proportion of this

age group that will come forth for registration eflucation is not

compulsory at such level.

If all children start school at the age of i yedhg entry rate, let's say
primary education, it can then be expressed as:

i
EfZE x 100, where
pt

Ef = Entry Rate of new entrants of i years old iarye
Proportion or number of i years old enteringint
the grade 1 in yeart

P = Population, of i years(s), usually 6 years for
primary education in year t.

[llustration

If the number of new entrants into grade 1 of thengry level in year
1999 = 50,000, and the population of legal emteaage to primary 1 in
1999 (usually 6 years), = 75,000, then

50,000
Entry Rate = X 100
73,000

= 66.7%

This implies that entry rate was 66.7%, that i, @u7five,000 6 year
old children, 66.79 percent of them entered prin@rg in 1999. Under
the UBE, all the 7five,000 are expected to entamary one. If

otherwise, the system is said to be mal-performing.
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Admission on entry into the higher level is usudiigsed on a more
complete process. An applicant applies; he/stshast -listed through
entrance examination or other methods. Not alk th@ssed such
entrance are admitted in most cases. Therefoeeadimission rate is
measured as crude or level specific rate.

(@ Crude Admission Rate

Crude measurement relates the number of applicatmthe number of
the successful applicants. It can be expressed as:

Number of Successful Applicants

Crude Admission Rate (CAR)= Total number of Applicarts X 100
nu o plica

lllustration
If total number of applications = 4,000, and total
Number of successful applicants = 3,000, then
CAR = 2 x100
4,000
= 75%

(b) Level Specific Admission Rate

Level specific admission rate relates the numberamididates admitted
to the first grade of a higher level of educatiorthie enrolment of the
final grade in the lower level before the one beapplied to. In other
words, if we are to calculate the admission ratdhé&Senior Secondary
School, we would relate total enrolment at the BS® the number
admitted to SSS | and not only those that appliddhis will enable
planner decide whether the transition process fwomlevel to the other
IS progressing or not. It can be expressed as:

Number Admitted to grade 1 of a higher
_ level in a particular year
LSAR - Total Enrolment of cthe last grade of a lower X 100
level in the same year

[llustration

If the number of candidates admitted to a SeniaoB8eéary School (SSI)
in a year in a state = 10,000, and the total ereotrat the terminal class
in the state’s Junior Secondary School (JSS J)aryear is 40,000, then

LSAR - 10000 v 500
0,000

= 25%
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Because the higher levels of education are consiafrom admitting
all that seeks admission into them. The calculattd RECEPTION
RATE becomes important.

3.9 Reception Rate

It is an indication of the capacity of the educasibsystem to absorb
new entrants. The ability of the school systemetzeive new intakes is
determined largely by the resources at its disposéhe staff size,
facilities and equipment and funds that are avklat the school are
very important to determine its reception rate bawis now referred to
as Carrying Capacity. Reception Rate can be espdess:

Number of applicanis the school or

Reception Rate (RT) = Tm“:‘:fj:ﬁf:}";:;ﬁ:g 7o~ X 100
the year
[llustration

If the total application to a level for admissiona year = 70,000, and
total number of applicants that the level could @dand cope with =
23,000 out of 60,000 that passed entrance, thenetle’'s Reception
Rate is:

23,000

Rt = X 100
70,000

= 32.8%

SELF ASSESSMENT EXERCISE 2

1. Explain the teacher-pupil ratio, literacy rate aed ratio
2. Differentiate entry rate from reception rate.

3.10 Transition Rate

Students move from one level of education, usuatiyn a lower level

to a higher level in the school system. The pattdrthis movement is
called transition history.  Transition history iseasured by a
guantitative tool called Transition rate. Trarmitirate is calculated to
measure the proportion of students or pupils tloatticue from last

grade of a lower level to the first grade of thatr@gher level. It can
be expressed as:

prgitd
T;% X 100, where

T, = Transition rate

NEFH = New entrants in grade i+1 (first grade

of next higher level) in year t
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E}l Enrolment in grade i in year t (Final

grade in the lower level)
lllustration

If enrolment in primary six in 2000 = 97,000, asgrolment in JSS 1
in 2001 = 95,000, then

935,000

Transition Rate = — X 100
Q7,000

= 97.9%

Transition rate is a very important tool for forratihg educational
policies, especially on students’ admission andtiom of course. The
transition rate should be occasionally regulated dowernment to
control the available facilities as well as thedabmarket.

3.11 Retention Rate

Retention rate is used to measure the degree sisfgrce of students in
the school system. It is the rate of return ofdshis to the school
system at the beginning of a new academic sessiparsuance of their
course. ltis believed that student retention iatectually a measure of
the school system’s ability to retain its studeniishas been postulated
severally that when the conditions for teachingdesy is very
favourable in a school that students will want tergmsst, while the
opposite is the case. However, this may not be asithere are many
factors that are external to the school system ey not encourage
student persistence instincts.

Retention rate is related to withdrawal rate arndtiain rate. It can be
expressed as:

Number of Students that Withdraw Be fore
the completion of their Course
Total Enrolment at the level or Grade
under Consideration

RetentionRate = X 100

[llustration

If the total enrolment at a grade or level of ediocain a particular year
= 100,000, out of which 5,000 leave at any poiith@ut completing
their programme for a reason or the other, then

Retention Rate = >-000 X 100
100,000

= 5%
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3.12 Attrition Rate

Attrition rate is the degree at which the inputoirg system wears or
thins down. In other words, it is the rate of ‘ciaiwn’ of the input into

the education system. It is commonly used to nreathe degree at
which students or staffs leaves the system, edpewiaien they have

not yet completed their course or academic programnwhen the staff
leave for one reason or the other before the erusdfier career. It is
used to measure the ability of students to pensisteir study and staff
persistence on their job. Bean (1982) identifieddemic variables,
student intent, goals, expectations, external abetnal environmental
factors as conditions that determine attrition eaxteong students.

Student attrition rate is measured by relatingrthnber of students that
leave a level of education before the completiontledir academic

programmes in a particular year to the total eneoitrat that particular
level in the same year. It can be done progranyr@dgramme, school
by school, state by state, etc. Attrition rate eé8so be computed for
staff. We can determine attrition rate of teachers level of education
by relating the number of teachers that leave tttea system in a
particular year to the stock of teachers (numbenotifor that year.)

It can be expressed as:

Number of students that depart
before completing programme

Attrition Rate (Students) =i forciment s vei— X 100

in the same year

[llustration 1

If the number of students that leave a system witltompleting their
programmes = 7,000, and the total enrolmentealtdtel of education
in that year = 25,000 then:

.. 7. 000
Attrition Rate = 25.000 X 100
28%

[llustration 2

If the number of teachers that leave the teachémgice of a state at the
end of a session in a particular level of educatio,000 out of a stock
of 1five,000, then

Attrition Rate (Teachers) = f:::ﬂ X 100

= 13.3%
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4.0 CONCLUSION

From your study of this unit, you have learned savelanning
indicators that are used in quantitative analysisducational planning.
Some of them can be used to measure the schodlegsydacility and
resources utilisation. Some of them are used t@sore both stock and
flow statistics in the educational system.

5.0 SUMMARY

This unit has exposed for your understanding thewua indicators for

assessing the stock and flow dimensions of the atunal parametres.
You have learned about the various ratios and @#msers used for the
day to day decision making in the educational systd&hey include the

progression ratio, sex ratio, literacy rate andccheapupil ratio. You

have also learned the calculation procedure ofawwrage class and
school size, the transition rate, attrition ratd agtention rate, which are
all used to assess the degree of students andiswaedtaff persistence
in school and on the job respectively.

6.0 TUTOR - MARKED ASSIGNMENT

1. Distinguish average school size from average ctiss. Use
examples where necessary.

2. Explain with figures the following: Sex Ratio, Toer — Pupil
Ratio and Transition Rate.
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1.0 INTRODUCTION

After admission of students or pupils into the sshgystem, how they
move through the system is very important to aksholders in the
school business because of resources required dothse students
through educational level. Analysis of studentsvfithrough system is
also essential in determining the internal efficieat the school system.
In this unit, you will learn about the indicatorsed in computing the
intra flow analysis. You will particularly learnotv to calculate the
promotion rate, the repetition rate and the dropaig.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the concept of intra student flow

. list the indicators for measuring intra studentflo
. explain the procedure of using the indicators

. make use of the indicators for intra flow analysis.

3.0 MAIN CONTENT
3.1 Overview of Student Flow through the School System

Several parameters are used for analysing the dlostudents through
the school system. Stakeholders in the educatsysiém, the parents,
the teachers, the government and the students ¢hvgssare interested
in what becomes of the pupils and students aftey thave been
admitted into the school system in the course @if $tudy.
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At the end of an academic session or at the beggnoi a new session,
it is interesting to find out the direction of samds’ flow (movement)
within the school system. It is likely that onetbé three events should
have occurred.

0] Students could have been promoted to the next higteele or
class.

(i)  Students could have been asked to repeat the sate gr class
in the following year.

(i)  Students could for one reason or the other havppeeb out of
the school system. The reasons could be deatlandial
hindrance, academic inadequacy or transfer to thed as a
result of parents’ relocation. The reason of ti@anss still a
contentious issue because scholars are of the thewv if a
student transfers to another school, such studesttlli within the
school system and should not be seen as a dropout.

The three patterns of movement are usually diagratnaily
represented as we have in Figure 1.

Promoted to Grade i + 1
Enrolement in Grade i <E Repeating Grade i

in year t Dropped out of Grade
inYeart+ 1
X
Y
Fig. 1: Student Flow from Grade i in Year tto Grade i + 1 in
Yeart+1

Under normal situation, the enrolment in the bomXear t is supposed
to fit into one of the three panels in year t #Hat is, in the following

year. All students who cannot be accounted fothe promotion and
repetition panels are taken to have dropped out.

Promotion, Repetition and Dropout are representegld the following
graphical notations. You should note them welladuse you need them
when building a cohort flow chart.

Promotion Repetition
l Dropouts
Fig. 2: Notations Indicating Promotion, Repetition and
Dropouts
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The direction to which the arrow points is very ongant during cohort
flow analysis. Thus, the promotion arrow pointagtinally to the right;
repetition arrow points vertically downward; anck thepetition arrow
points diagonally upward to the right.

[llustration

If the enrolment in grade one of a secondary schogéar t (e.g. 2001)
was 3000. At the beginning of the following yea# (1 = 2002), it was
found that 2500 of them were in grade two (gradel); 400 of them
were still in grade 1 (grade i) in year 2002 (year1); and the rest of
them (100) could not be accounted for among thasenpted and
repeaters. They are assumed to have dropped outcah present this
schematically as we have in Figure 3.

100
Enrolment in Grade
2001 =Yeart 3000
2002 =Yeart+1 400 2500
Fig. 3: Schematic Presentation of Student Flow

Figure 3 has shown promotion figure of 2500 in yearl, repetition
figure of 400 in year t + 1, and figure of 100 aspmbut because they
cannot be accounted for again in year t + 1. Thspalt figure
represents the difference between those who drénsthe system and
those who are no more in the system.

These three parameters are used to measure tlaefliowv rates of
students in the school system in an attempt torehite the system’s
internal efficiency. They are:

(@) The Promotion Rate

(b)  The Repetition Rate

(c) The Dropout Rate.

Let us study the procedure of using them in detail.
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3.2 The Promotion Rate

The promotion rate can be defined as the relatipnbletween the
number of students promoted to the next higheregfemin among the
students who were in a grade in a previous sesarah the total
enrolment of the same group of students in theipuswsession. Simply
put, it is the number of students promoted dividgdhe total number of
students in the same grade in the previous yeas.ekpressed as:

Piii

P, — —, where
P, = Promotion Rate
Pl = Number of students promoted to grade i + 1 grye
_ t+1(i = grade,t = year)
E; = Enrolment in grade i in year t, where i = (ltboe

grade 1, 2, 3, .... n) i.e. any class.

[llustration

Enrolment of Primary 1 (grade 1) pupils in yearl®49) = 112,932.
Number of pupils promoted to Primary 2 (grade 2year t + 1 (2000) =
109,205.

109,205
112,932

= 0.97

Promotion Rate {Pt} =

You may convert it to percentage. This rate, @&7 then become 97%.
The minimum promotion rate obtainable is 0.0 or &6 maximum of
1.0 or 100%. The planner should expect that dustatjstical analysis,
a promotion rate of between 0.0 and 1.0 (0% and%d006an be
obtained. If a figure that is outside this rang®lbtained, then there is
either a problem with the data used or the calmrgirocedure.

It is also observed that students sometimes eneoyroblems in

calculating the promotion rate as they follow dataenrolment or the
cohort (group) they are studying up the higher gsad hat is, following

students flow from say primary 1 to 6. This occwsen the figure of

those promoted from a previous year is added todpeaters they met
in such a grade. You should therefore always agbtthe repeaters
from the grade enrolment and the remaining studigonte as those
promoted. For example, let us calculate the prasnatate in Table 1.
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Table 1: Enrolment in JSS in 1999/2000 and 2000/200with

Repeaters
Grade
Year 1 > 3
1999/2000 E. 9990 9550 8550
E. 10500 9950 9000
2000/2001 R 105 85 82
Key: E = Enrolment, R = Repeaters

You should note that Enrolment in Grade 1, 2, 31999/2000 were
9990, 9550, 8550 respectively. For the followirggay— 2000/2001, the
Enrolment for Grade 1 was 10,500 (105 of them wepeaters); Grade
2, Enrolment was 9950 (85 repeaters); and Gradar@lfaent was 9000
(82 repeaters).

[llustration

Find the promotion rate from grade 1 in 1999/2000gtade 2 in
2000/2001. Also find the promotion rate from gr&da 1999/2000 to
grade 3 in 2000/2001. The calculation will be @kfvs:

(@) Grade 1in 1999/2000 to Grade 2 in 2000/2001

9950 — 85 (repeters of Grade 2 in 2000 /2001
9990

Promotion Rate (P,) =

9865
9900

0.987 or 98.7%

Note: Repeaters did not belong to the cohort (growemg considered.

Their mates were in grade 3 in 2000/2001.

(b) Promotion Rate (P'[) — 2000 — 82 [rspemr;:;:rmz in 20012002
2012

= on 7 03.5%4

0.934 or 93.4%

SELF ASSESSMENT EXERCISE 1

1. Identify the three parameters for intra flow analys
2. Use your own figure to dramatise the promotion.rate
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3.3 The Repetition Rate

Repetition is defined as the number of studentsatpg a given grade
(class) in a following year. It is measured by thember of students
who repeat a given grade in year t + 1 divided hey tbtal number of
students (total enrolment) in that grade in thevipies year. It is
expressed as:

Repetition Rate(R,) = %, where
RL, = Number of repeaters in gradeiinyeart+ 1
(i.e. following year)

Total number of students in grade i in yeavhere
1 =1,2,3,4,..n

Ef

Repetition rate is expressed as a decimal, but beyonverted to

percentage. Like the promotion rate, it is usub#yween 0.0 and 1.0 or
0% to 100%. If any obtained value does not falhwmi this range, it

means the data is either faulty or there is erf@atculation.

[llustration

Use Table 1 above to find the repetition rategrades 1, 2, and 3.

1. Grade=1 =R, = =

9990

0.01% or 1%

Note: From Table 1, 105 originally belonged to the 9%90999/2000

in grade 1, but repeated in 2000/2001 and agaiarbecpart of the
10,500 students. This is the case with all repsat8ome of them may
repeat more than once and become members of mahgnstgroups.

85

. Grade2 = R, = pp—
= 0.009 Or 0.89% or 9%
i. Grade3 = R, =

= 0.009 or 0.89 = 0.9%
3.4 The Dropout Rate

Dropout rate is a measure of the degree of studightirawal from the
school at any point before the completion of hiser schooling. It is
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defined as the number of students that droppedfatgiven grade in
year t, divided by the total number of studentshat grade in year t.
This is expressed as:

Dropout Rate(D,) = % where:

Dl = The number of students that dropped out ofegrad
in year t

E}! = Total number of students in grade i in year t.

Dropout figure can be simply determined by subingcthe number of
those promoted plus repeaters from the total nurmbstudents enrolled
in a grade in year t. That is: Total Enrolmenaigrade — (Promotion
figure + Repetition figure) = Dropout figure.

This implies that the summation of promotion ragg) @nd repetition
rate subtracted from unity, which is 1 or 100% wiile us the dropout.

[llustration

If the total number of students in grade 1 in desf@imary school in
year t (1998) was 450,000 and out of this 415,00@lents were
promoted to the next grade in the following yeahjler22,000 of them
repeated the same grade. The drop-outs will tbexelbe 450,000 —
(45,000 + 22,000).

450,000 — 437,000
13,000

The drop-out rate will therefore be calculated as:

i 13,000
b = 450,000
= 0.0288 or2.9%

Drop-out rate may also be calculated, using thisession

D} = 1 — (B'+ RY), where

D} = Drop-out rate in grade i in year t
P = Promotion rate in grade i in year t
R; = Repetition rate in grade i in year

To use the above expression, you must first oldtaenpromotion rate
and repetition rate.
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[llustration

Making use of the above data, we can calculatelbsifs:

Promotion rateR.) = :;;’ﬁ = 0.92o0r 92%
Repetition rateX.) = j::::ﬂ = 0.049 or 4.9%

.. Drop-out Ratef,) =1 — (0.92 + 0.049 or 92% + 4.9%)
= 1-0.969
= 0.031
Or 100-96.1
=3.1%

From our analysis, it is clear that these threestat.e. promotion,
repetition and drop-out will add up to 1 if usingctmal and 100% if
using percentage. These rates help in showingtbkability of any

individual selected at random in a given grade & dther being

promoted or repeating or dropping out of the graidhe end of a year.
These indicators are to the educational plannersusieful instruments
for the analysis of student flow from grade to gramithin the school
system. They are also the veritable indicatorsétmort flow analysis, a
model designed to measure the wastage rate othuomlssystem. They
provide information for the re-construction of théucational history of
a given cohort of students. They also serve als o projection of

enrolment pattern in a future date.

SELF ASSESSMENT EXERCISE 2

Explain the repetition ratio and dropout rates mgicators of intra
system student flow analysis.

4.0 CONCLUSION

In this unit, you have studied the three parametérstudent intra
system flow analysis, together with the indicatfs measuring them.
An understanding of the calculation of promotioteraepetition rate
and dropout rate is very crucial in preparing yswaglanner on how to
use the cohort flow analysis to determine the vggstavel of the school
system as well as in enrolment projection. You l&&rn more about
this in the subsequent units.

5.0 SUMMARY

This unit has introduced you to the general ovevwié the student flow
through the school system. You have learnt thadesits can either be
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promoted or repeating or dropping out of the scliwwing their course
of study. These three parameters can be analysbdiva indicators of
promotion rate, repetition rate and dropout rateWith various
illustrations, you have learned how these indicatoe calculated.

6.0 TUTOR-MARKED ASSIGNMENT

Use the below data to calculate promotion rate fgvade 1 in 1995/96
to grade 2 in 1996/97; repetition rate in grada 3995/96 and drop-out
rate in grade 2 at the end of 1995/96.

Year Grades
1 2 3 4
199five/96 E. 10,000 9,800 9,200 8,990
E. 100,000 9,300 8,900 7,500
1996/97 R. 300 400 250 200
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1.0 INTRODUCTION

Efficiency is an economic concept, now populardo@tional planning.
It is used to analyse production process and ptodlys especially the

transformation process. The transformation of etimigal impact into

outputs, the degree of transformation as well &s wlastage in the
process are central to resource allocation, utibtmaand evaluation by
educational planner. In this unit, you are goingdarn the types of
efficiency in education, measurement of efficierasywell as wastage
determination in the educational system.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the concept of efficiency

. distinguish between external and internal efficienc

. highlight the inputs and outputs in the educati@yatem

. construct a cohort flow chart

. use the constructed flow chart for wastage ratadyesis

. determine the efficiency level of the educationgtem through

wastage ratio interpretation.
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3.0 MAIN CONTENT
3.1 Concept of Efficiency
3.1.1 An Overview

The concept of efficiency originated as an econsnaigncept, as it is
believed that all human activities, including eduma start by goal
definition or stating the expected output from ihpn investment.
Efficiency is explained in term of the optimal riéde between INPUTS
and OUTPUTS in an organisation.

An organisation is said to be efficient, if suclgamisation is able to
utilise a given quantity of input (resources) totam a maximum
guantity of outputs; hence, its relevance to edopat planning. The
concept is used for the analysis of production, clwhin economic
parlance is a process of transformation througlclvigiood or services
are transformed (changed or processed) to finighmeducts. It is
central to the theory of production. Educationagsroductive activity
makes use of various inputs, which are processptbtiuce outputs like
all other human activities.

3.1.2 Types of Efficiency in Education

Efficiency in education has two dimensions. They a

. the flow of the students through the system witimi@imum
wastage and
. the quality of learning achieved in the systemiaery levels of

periods (Nwankwo, 1981).

Wastage in the intra student flow is manifestedngjtetively through
dropout and repetition in the school system. Qndthner hand, quality
of learning is measured by the inputs (resourced)oaitputs (graduates)
of the school system. Educational planner and g@rernment and
other stakeholders are interested in the efficiese of resources in
education. It is assumed that inefficient utilisatof resources (the
human, materials and funds) provided to educagadd to inefficiency
in the flow of students, and consequently amountmgvastage. The
rate of wastage assists in the determination efrmal efficiency. The
quality of learning could be contentious and covgrsial to measure, as
it is very difficult to measure.
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Based on the above explanation efficiency can begoaised into:

0] External efficiency and
(i) Internal efficiency.

0] External Efficiency

External efficiency of the educational system mdathe education
acquired to the world of work. It is the extentwbich the educational
system meets the broad social, economic, cultymalifical and the
totality of the goals set by the nation or a staleis expected that the
national objectives can only be achieved throudltient educational
system. It is the educational system that prodtleesnanpower needed
to achieve stated goals. The knowledge and skdéded are imparted
by the school system.

However, external efficiency is usually difficuld quantify. This is

because it takes a long time to produce the manpoeexed to achieve
the national goal; as such it takes a very longetim assess external
efficiency. For example, to determine the efficigrof education in

achieving the national objective of ‘egalitarianisas we have in the
National Policy on Education will take time.

(i)  Internal Efficiency

Internal efficiency is the extent to which the nesxes that are available
to educational system are optimally utilised toiaeh the immediate
objectives of the school system. The immediateaihjes of the school
system are centred on seeing students throughctimlssystem with
minimal wastage that usually come through repetiind dropout. That
is, the flow of students through the system witmimum wastage
ensures high internal efficiency. The internalfficgent system is the
one, which produces outputs (graduates) withoutimgstudent — year,
arising from repetition and dropout. However, ateiinally efficient
school system may not be externally efficient. Ewgample, a system
may graduate students without wastage, yet its ymtsd(outputs or
graduates) may not be able to perform to expectaviothe society.
They may not be able to meaningfully contributeéhe achievement of
the national goals, because of their low qualiiyternal efficiency can
be measured.

SELF ASSESSMENT EXERCISE 1
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Explain the differences between the concepts armal and external
efficiency.

3.2 Inputs and Outputs of Educational System

You would have noticed that we mentioned inputs @mgbuts when we
discussed the concept of efficiency. This is beeame cannot quantify
(measure) efficiency without relating inputs to puts. It is believed
that “sweet soup is the product of good money”. nsy here is the
input, while ‘sweet soup’ constitutes the outpdtherefore, we should
identify the inputs and outputs in the educatiosgstem, especially
when we embark on wastage calculation and detetimmaf internal
efficiency.

(@ Inputs

The resources used up in the process of produecmshéd students
(graduates) are enormous. They include: teadr&sion-teachers that
are very vital in the processing or transformatmnocess of the other
resources; the students; physical resources (hgsdilibrary, furniture,
textbooks etc.). All these inputs cost money. cheas and non-teachers
must be paid and physical facilities procured. @&mse they all cost
money, they can then be expressed as expenditurgyment/per year.
That is, when you put all the cost together andddivby the total
enrolment, you will obtain cost or expenditure éndent, per year.
Therefore, the basic unit of calculation of inpouiteducation, especially
when internal efficiency is being determined througvastage
calculation isSSTUDENT - YEAR. It is believed that each student uses
up certain expenditure in a school year. If a etidfails to get
promotion at the end of school year or if he or dfaps out in that year,
it is assumed that the expenditure on him/her bas wasted.

Resource wastage in education is a major concemdl gitakeholders,
especially government. Government spends so maadacation with
little immediate return; unlike other productiventeres.

(b)  Output

Simply put, the output of any productive systentddinished products.

Unlike other productive system, education systerals materials are

the students who go through the process of tramsfbon, which are the

teaching and learning, using various inputs. Thislied products in the
school system are its graduates. Therefore, théugtes or successful
completers constitute the school system’s outputs.

3.3 Concept of Wastage in Education
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Wastage in education cannot be divorced from timeept of efficiency.
Educational wastage connotes inefficient utilizatad education inputs
(resources). It is related to repetition, dropaittrition, withdrawal,
even unemployment and underemployment and so on.he T
measurement of wastage in the system is very irapbnh determining
the degree of internal efficiency. The indicatar fmeasuring the
education wastage is called the wastage ratis défined as:

Actual Input—Output Ratio
Ideal Input—Output Ratio

Wastage Ratio (WR) =

You will learn in detail the procedure of calcutagithe wastage ratio
very soon.

The discussion on educational wastage must touchveny aspect of
the education production function framework. Timsludes: the input,
the process (transformation) and the output. Thegeseveral causes of
educational wastage in our country. They include:

. the nature, ability and capacity of students
. the nature of school

. the nature of the educational system

. the resources available to education

. the socio-physical environment; and

. the labour market (Nwankwo, 1981).

3.4 Cohort Flow Analysis and Internal Efficiency

To measure internal efficiency, two methods areitgavailable. They
are:

I Cohort Analysis Method, and
. Standard Progression Method.

Because of the technicality it involves, the twormat be studied in this
unit. You will learn the cohort analysis methodtis unit, while you
will learn the standard progression method in et nit.

The cohort analysis is used to measure the inteefiatiency in
education. A cohort in a school system refers tgr@up or set of
students that arrived into the grade one of thedctystem in the same
year. Therefore, the cohort analysis simply tehe history of a
particular group of students in a level of edugafiom their entry point
to the time the last of them leaves that levelhef $chool system. For
example, all students admitted to the JSS 1 in 2080 State belong
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to the same cohort. The cohort flow studies theraugh the JSS level
until the last of them will leave the JSS.

The cohort flow analysis shows the extent the efilutal system is able
to use its raw materials (students or pupils) ie troduction of

graduates. If the system is able to see the stsiderough the system
within the shortest possible period/duration, ssghtem is said to be
internally efficient. In other words, a systemsiaid to be internally
efficient if the wastage rate is low. The cohdoinf analysis starts with
the construction of Cohort Flow Chart.

3.4.1 The Cohort Flow Analysis

The following steps are to be followed to constachart.

1. In some cases these ratios are officially deterchiby the
government.
2. Calculate the theoretical proportion of an entrjar survival

for each successive year.

3. It is advisable that analysis should be done byggi000 as
figure to be used for the flow chart constructiom ¢ase
computation and make presentation less cumbersdwote that
irrespective of the action base enrolment of thkocbyou are
using, the application of the promotion, repetifiand drop-out
rates to the value of 1000 will not change youubtes

4. Let us consider the rates in Table 1 for our ussoimstructing the
cohort flow chart.

Table 1: Promotion Rates, Repetition Rates and Droput Rates
Rates Grade (Class)
1 2 3 4 five 6

Promotion| 0.8 0.90 0.86 0.84 0.81 0.80
Rate £.) |(80%) | (90%) (86%) | (84%) | (81%) | (80%)

Repetition[ 0.11 [ g g0, [0.06  [0.07 1008 108
Rate €) | (11%) |~ V| (6%) |(7%) |(B8%) | (8%)
Dropout [0.09 | ) 14¢/0.08  [009 0.1 ~0.12

Rate P.) | (9%) (8%) | (9%) | (11%) |(12%)

5. On the basis of the rates presented in table dl] &istory of the
cohort can be given in a cohort flow chart (diagram

Note that the rates are obtained from the school eraotrdata.
Thereafter, you will apply them to the figure of000for easy
computation. This will not in any way affect tresult. It is only
to make your computation easier with small figure.
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6. The construction of the cohort flow chart is basad the
following assumptions:

. that a student is only allowed to repeat any gfatiess) twice in
the school cycle, except otherwise ordered by theegiment
policy

. no new entrant is allowed to join the cohort bestgdied at any
point (grade) through the school cycle, that isth@ subsequent
years

. the same flow rates (promotion, repetition and dutgates) for
each grade apply both to those who get to a gradtly
through regular promotion and to those who areyaelahrough
one or more repetitions.

Let us construct a cohort flow chart now, usingréies on table 1. You
should study properly the unit 3 of module 2, esgcthe diagrams to
guide you in the construction of the chart.

Note: You must be very careful in preparing the flovattbecause any

error on the flow chart will give you false wastag#io and wrong
interpretation of the internal efficiency.

& HYPOTHETICAL COHORT FLOW CHART

TEAR L i x ) 4 5 & OUTFUT

121 1000 _]
19w V_kmrm_lﬂ .
] ) \% 14 XIIIQ z] 56

_____ 7 F
e NV R e P =
S o = A

102 12 78 a2 a0 26

|1122|7l | 984]7\|94DI7\|865|7\ |T85|7\|68'F |7‘ 550

Source: Edapted frorn Patwari, & 5. (19810 Application of Statistical Technigues to Educational
Ilanagement Problerns in Migeria. Dlonograph. Departiment of Educational lanagerment,
Unrwersity of Thadan, Thadan. p. 114

The cohort flow chart is for the group of studetiitat entered primary
one in 1995. The repeaters they met in primary aneenot part of the
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cohort being studied. Those ones belonged to anatiteort, possibly
the 1994 primary one set. The flow of the 1995eseted in 2002 when
the last of them left the system.

After the completion of the cohort flow chart, tthata on it will be used
to calculate the wastage ratio of the school systerthe process of
seeing the cohort of 1995 primary one studentautiirahe system.

3.4.2 The Wastage Ratio

Making use of the analysis done on the cohort faart, the wastage
ratio is computed.

Under conditions of maximum efficiency, a succelsstumpleter of any
level of education must not spend more than thieiaffnumber of years
presented for such level. For example for primawgl in Nigeria, it is
6 years, Junior Secondary School is 3 years, S&aoondary School is
3 years. For primary education, a wastage ratiore (1) indicates
maximum internal efficiency, while a wastage raifol.1 to 2.0 shows
inefficiency. For maximum efficiency, the inputtput ratio will be 1
graduate (out-put) produced with 6 units of inggtsident — years). For
primary education therefore, the

Input — Output Ratio :§ =6

It is difficult to achieve this level by any couptwhere all students that
enter a class in a year will all graduate withaut eepetition or dropout.
Even, if there is no repetition, there is possipitif dropout the duration
of course. Thus, we can follow this proceduredtrulate the wastage
ratio.

Steps

(1) Calculate the actual Input — Output ratio.

0] Sum up the Dropout figure from the chart

= 102 + 12 + 78 + 82 + 90 + 86 (i.e. for gradeg,1,
3,4,5,6) =450

(i)  Sum up the Output = 337 (those who graduathout
any repetition) + 116 (those who graduated withyoohe
repetition) + 47 (those who repeated twice befoezlgation) =
550.

(i)  Sum up the Input = Number of pupil — years (Studernyears)
used by the cohort (group).

Grade 1 = 1000 + 110 + 12 = 1122 pupiearg
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Grade 2 =800 + 160 + 24 =984 pupil 4gea

Grade 3 =720+ 187 + 33 =940 pupil 4gea

Grade 4 =619 + 204 + 42 =865 pupil +yea

Grade 5 =520+ 213 + 52 =784 pupil 4yea

Grade 6 =521 + 210 + 59 = 68upil — years
Total = 5383pupil — years.

(iv) Calculate the Actual Input — Output ratio

Actual lmput 5383 (pupil — years)

" Actual Output " 550 (successful fompleters [Graduates
= 9.79

This implies that it cost a pupil from this coh8r¥9 years on the
average to go through a primary education insté&dyears.

(2) Compute the Ideal Input — Output Ratio.

Ideal Input _ 6 {Normal Pupil-years for Primary Education

Fdeal Output 1 {A unit of pupil)

l.e. Ideally one (1) pupil will use 6 pupil-yearsrfprimary
education.

(3) Calculate Wastage Ratio

. Actual Input—Output Ratio
Wastage Ratio =

Ideal Input—Output Ratio

From the above data derived from the cohort flowlysis, the wastage
ratio is therefore:

Wastage Ratio Sk
6.0
=1.63

3.4.3 Wastage Ratio and Internal Efficiency

The value of wastage ratio is used to determinelekel of internal

efficiency. The perfect efficiency will give a wage ratio value of 1.0.
There is no wastage ratio value less than 1.0youf obtain any value
less than 1.0, you must have committed a seriaws &gr your analysis.
Any value that is higher than 1.0 indicates a degreinefficiency. A

perfect value of 1.0 has not been achieved by atiom as earlier
explained. What countries aim at is to achievetagesratio values that
are close to perfect (1.0). The nearer the wastalyee obtained to 1.0,
the lower the level of inefficiency.
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Therefore, to interpret the wastage ratio valu&.68 obtained above is
simple. The case just illustrated is one of vaghhnefficiency because
the ratio is 0.63 above the perfect value of IlQis is to say that about
0.63 or 63% additional inputs were used to seepupd on the average
through the primary school.

SELF ASSESSMENT EXERCISE 2

Highlight the inputs of the educational system. what ways are the
inputs different from outputs?

4.0 CONCLUSION

From our study in this unit, it can be concludeattlefficiency in
education is a measure of the level of performaridbe inputs through
transformation process to produce outputs. Thditguand ability to
manipulate the inputs will determine the level fficeency. External
efficiency is not measurable, while the interndicefncy is measurable
and the cohort analysis method can be used. dttechnical method
through which the wastage ratio is determined amwsequently the
internal efficiency. Your knowledge of this metheduld assist you in
determining the internal efficiency of any level education, even of a
single school.

5.0 SUMMARY

This unit has provided you a framework of efficignoeasurement in
educational planning. The unit has taught youctirecept of efficiency,
where you identified the external and internalcdincy. You have also
learned to inputs and outputs of the educationstesy. The concept of
wastage in education was learned and you alsoestutlie construction
of the cohort flow chart, which is the model usedahalyse the cohort
flow. You have also learned that the cohort flavalgsis provides the
data for the computation of the wastage ratio, Wwhemables you to
interpret the level of internal efficiency of theheol system.

6.0 TUTOR-MARKED ASSIGNMENT

Which of the two countries is more internally eiéiat, making use of
the following data?

Country X
Total Output = 705
Total Input = 2950
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Level of Education Junior Secondary School (JSS)

Duration of JSS 3 years

Country Y

Total Output = 980

Total Input = 3200

Level of Education = Junior Secondary School (JSS)
Duration of JSS = 3 years.
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1.0 INTRODUCTION

As you learnt in Unit 4, efficiency as a concepgmrated from the field
of economics and it is useful in explaining the fpenance of the
production process of all human activities. It applicable to
educational planning because it relates resourceshé¢ expected
outcomes. Also, you have learnt the two typesfiadiency, where you
learnt that it is only the internal efficiency thatmeasurable. You also
learnt that two methods are readily available toasoee internal
efficiency. They are the cohort flow method ance tetandard
progression method. The cohort analysis was dudi@init 4. In this
unit, you will learn about the standard progressaomalysis. You will
also learn how to cost wastage in education and wastage can be
reduced in the educational system.

2.0 OBJECTIVES
By the end of this unit, you should be able to:

» explain the standard progression method

» use the standard progression method to determeavéistage ratio
of the school system

* interpret the wastage ratio value to determineldével of internal
efficiency of a school system

» explain the procedure of costing wastage in edoati

» highlight the various wastage reduction practices.
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3.0 MAIN CONTENT
3.1 Standard Progression Method of Wastage Calculation

3.1.1 Meaning of Progression

In many developing countries, it is difficult to tan reliable and

detailed data and information about the indicesadtage, especially on
repetition rate, promotion rate and dropout raBecause of this, it is
difficult to use the cohort flow analysis effectiyen analysing wastage.
However, it is easy to obtain a grade-wise enrotnremmany of these

countries, including Nigeria. As a result of thifje standard

progression method becomes a rightful tool to use.

In any school system, students progress from oa€éegto the other
within a level of education, usually to a higheadg (class). The rate at
which this progression is achieved can be measutsihg the
progression ratio. The progression ratios fortlad grades and over
some years are put together and the average fougigie the “Standard
Progression Ratio”. The progression ratio as yaurit in unit 2 is the
relationship between the total numbers of studentslled in particular
grade (class) at a particular year and the totahbmr of pupils or
students enrolled in the previous (lower) gradethe preceding
(previous) year. For example, students in grates$g 3 in year 2002
would have definitely progressed from the gradag€) 2 in year 2001.

The progression rate is expressed as:

L EHII-.XIM
K, = =, Where
EH
K. = Progression ratio
t = time (whick usually an academic
year)
g = grade (class)
E;j;} = Enrolment in a grade in following year, i.eayé

plus another 1 year. E.g. Year 2000 can be ‘t,
when you add 1 (i.e. another year), t + 1 = 2001.

Also g represent grade or class; g + 1 indicates a
next higher grade or class. E.g. if grade 1 in 2800

g in yeart. Then grade (g + 1) will be grade @ an
inyeart+1 = 2001.
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E: = Enrolment in grade (class) g in year t. Tlsatthe
base year under consideration. It could be any
grade. For example if you are relating the grade 4
enrolment in 2004 to the enrolment in grade 3 in
year 2003.

g = can be grade (class) 1, 2, 3, 4, .... 4, depgnain
the number of grades in any level. You can revise
the details of progression, ratio in unit 2.

3.1.2 Using Standard Progression Method to Calculate
Wastage Ratio

You should take the following five steps to calteléhe wastage ratio,
using the standard progression ratio. They are:

1. Collect the grade-wise enrolment data.

2. Use the obtained enrolment data to obtain the Bssgyn Ratios
for the system.

3. Calculate the Standard Progression Ratios fromptbgression
ratios.

4. Obtain the Ideal and Actual Input ratios.

5. Calculate the Wastage Ratio.

1. The first stage is to collect a grade-wise enrokent.

You can obtain this directly from schools or froelevant government
agencies or ministry.

[llustration
Table 1: Grade-wise Enrolment of a State’s PrimarySchool by
Grade (Class) between 2000 and 2006

Vear GRADE (CLASS Total

1 2 3 4 five 6
2000 | 19796 11291] 11131 9995 98349 86793 62699
2001 | 1183%] 11363 11178 11106 9859 86791 64017
2002 | 11885 1142J 112 11041 9881 9688 64150
2003 | 11901 1150Q 11294 11087 99Q7 8715 64404
2004 | 12067] 11609 11406 11183 9979 8772 65016
2005 | 121807 11768 11519 11291 91Q7 8860 64725
2006 | 123257 11844 11641 11368 9116 8934 65228

It is from this enrolment as contained in Tabldhattwill enable you to
calculate the progression ratios.
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The Arrows () indicate the progression from the lower gradeato
higher grade in the following year.
2. Computation of Progression Ratios from Table 1.

The progression ratio formula as explained in 3uill enable you to
compute the ratios.

Examples

I The progression rate from grade 1 in year 200Gadey2 in 2001
11363

1 Progression rate from grade 4 in 2003 to gradeZb0#

9979
= —— X100
11087

= 90.0%

\2 Progression rate from grade 5 in 2005 to grade2®06

= —— X 100
9107

= 98.1

V. Progression rate from grade 4 in 2000 to gradeZdo1

9859

= —— X 100

0005

= 98.6
These examples are to guide you to complete a @semgm ratio table as

we have in Table 2. The arrow{ marks on table 1 are to guide you to
identify the directions of progress from grade tadz.
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Table 2: Progression Ratios between Grades as Conted from
Table 1
Year From From GFr;?:Irg 3 From From
Grade 1to Grade 2 to Grade 5to
to Grade | Grade 4 to
Grade 2 Grade 3 Grade 6
4 Grade 55
1 2 3 4 6
2000 - 2001 96.3 98.9 99.7 98.6 88.2
2001 — 2002 96.5 98.9 98.7 88.9 88.1
2002 — 2003 96.7 98.8 98.6 89.7 88.1
2003 — 2004 97.5 99.1 99.0 90.0 88.5
2004 — 2005 97.5 99.2 98.9 81.4 88.7
2005 - 2006, 97.2 98.9 98.6 80.7 98.1
Average 96.95 98.96 98.91 88.21 89.95

3. Calculating the Standard Progression Ratio.

The standard progression ratio is derived by figdie average
progression ratios grade by grade. From Tableoe&byou can find the
average progression ratios as presented in Table 3.

Table 3:  Standard Progression Ratio
Between Grades 1-2 2-3 3-4 4-5 5-6

Standard 96.95 08.96 08.91 88.21 89.95
Progression Ratio| (0.9695)| (0.9896) (0.9891) (0.8821) (0.8995)

In the same way you applied the promotion rate répetition rate and
dropout rate to a figure of 1,000 for easy compamtatiuring your study
of the cohort analysis in Unit 4, you will also &ppghe standard
progression ratios obtained in Table 3 to a figufré,000 to obtain the
Actual inputs, which are the student — years ataggd in Unit 4. It is
to make computation easy. Whatever the figurehahvyou apply the
standard progression ratios, you will still obtthe same result.

4. Obtain the Ideal and Actual Inputs.
Applying the standard progression ratios to 1,000 give us the
following standard progression figures, which vaérve as the Actual

Input. The actual input is thus expressed as tilngest — years, while
each year is considered as the school year.
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Procedure

‘t,’ represents the first school year (base year),

Students int,’ = 1000 = Grade 1 (Entry year)
t,+1 = 1000 x 96.95 = 966 = Grade 2
t, +2 = 966 x 98.96 = 956 = Grade 3
t,+3 = 956 x98.91 = 946 = Grade 4
t,+4 = 946 x 88.21 = 834 = Grade five
t,+5 = 834x89.95 = 751 = Grade 6
Total = 5,453

5,453 is the Actual Input in term of student-years.

It is assumed that all the students in Grade 6ugttadl from the system,
making 751 the Total Output (graduates). The dufpassumed, except
otherwise given or stated.

Note: The rates as they appear in the computationna®e. Always
remember to convert them to decimal figures when woe using
calculator for computation to avoid serious erroyour analysis.

* The figure of 1,000 as used in the computaisothe grade 1 input.
Remember to add to the other grades.

The ideal Input for the level we are using is Gaflis, 6 years is ideally
spent for primary education. In other words, 6rygea train one pupil
under ideal condition.

five. Calculation of Wastage Ratio
The standard progression will come out as follow:

School Year | Student — Year

ts 1000

t, +1 966

t, +2 956

t, +3 946

t, +4 834

t, +5 751

Total 5453 (Actual Input)

Output (Graduate) 751 (Actual Output)
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The factor for graduating students or the

Actual Input — Output Ratio = % = 7.26

Ideal Input — Output Ratio = ? = 6

Actual Input—Output Ratio
Ideal Input—Output Ratio

Wastage Ratio =

= IZ_ 39
b

3.1.3 Wastage Ratio and Interpretation of Internal Efficiency

As discussed in unit 4, the ratio for perfect eficy is 1. Any value

above 1 indicates inefficiency. However, the taleviation from 1

will explain the size of inefficiency. Wastageicatan not be less than
value of 1, if less, then there must have beenrar & calculation. If

you compare the wastage ratio of 1.21 obtainechis wnit with the

value of 1.63 obtained in Unit 4 when we used tblott analysis

method, you will find that the value of 1.20 showsbetter internal

efficiency. We can therefore conclude that thotlggre is a degree of
inefficiency in the system we have just considerdde internal

efficiency is moderate. This is because thereoisystem with perfect
internal efficiency.

SELF ASSESSMENT EXERCISE 1

1. Distinguish between the standard progressioio rahd the
progression ratio.
2. Interpret the internal efficiency of educatiosgktems with the

following wastage ratios:

A = 1.07
B = 1.37
C = 1.11
D = 1.83

3.2 Costing Wastage in Education

Government and educational planner are alwaysesitied in optimising
this cost of education. The efficient use of thmds allocated to
education is critical to the achievement of edwratiobjectives.
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Educational wastage will obviously affect the qost graduate per level
of education. When a student repeats a classt bkeowill also repeat
the resources he or she had once utilised. Thiscest additional

money to both the public and the household. Theesthing when a
student drops out of the school system, it is assuthat all what had
been spent on him or her become wasted. Though #re arguments
that the knowledge a dropped out child gains wherohshe was in
school cannot be taken away from him or her. Avad such knowledge
will continue to be useful to him or her.

The cost of education in our discussion will beetalas the monetary
equivalent of the educational services and suppkeived by the

students. Therefore, the higher the wastage, itfteehwill be the total

cost per unit of graduate in any educational system

The concept of wastage has been defined by theagsasatios of the
observed (actual) and the expected (ideal) sitstio Technically
speaking, the wastage ratio is the differentialsvben the real inputs
used and the ones that would be required in anl slaation. The

transition of the actual to the ideal level is Hygleostly. It is this

additional cost that plays a vital role in the cédtion of the differential
cost of education (Nwankwo, 1981).

However, the conventional approach to costing vggs@oes not take
into account the additional expenditure requirechtve from the actual
situation to the ideal situation.

The following illustration will explain to you bett the process of
calculating the cost of wastage. Follow thesesstep

Step 1 Obtain the data of the students that successtolypleted
the school cycle. That is graduates or outputs.
Step 2 Obtain the number of student — years spent per afni

output (graduate) i.e. actual Input — Output. Lesay we
have = 7.0 years.

Step 3 Number of student — years per unit of output urideal
situation = 6 years (for primary education)
Step 4 Let us say the average annual unit cost, i.e. pest

student — year = N2000.00
Step five  Determine the cost per unit of output (graduatejeu the
actual situation = 7.0 x N2000.00
= N14, 000.00

Step 6 Determine the cost per graduate under maximum

efficiency, i.e. ideal situation
= 6 x N2000.00 = N12, 000.00
Step 7 Determine the cost of wastage per unit of output
(graduate)
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Actual Situation Cost — Ideal Situation Cost

N14, 000.00 — N12, 000.00

N2000.00

This implies that on each graduate from this systéme sum of
N2000.00 constitutes the extra cost of his or hangmy education as a
result of wastage.

Step 8 Determine the total cost of wastage in the sysbemng
illustrated

Total Output x unit cost of wastage
N200, 000.00 x N2000.00
N400, 000,000

You can see the huge cost of wastage and imagira thle cost of

wastage will be in Nigeria if we can take time @loulate it. Hence

there is serious need for any nation to do evemgtho reduce wastage
since it cannot be totally eliminated.

3.3 Wastage Reduction in Education

Measures required to reduce educational wastagddsbhe holistically

taken. That is, all aspects of the educationakesysand all interests in
the system should be critically examined to idgntthere each has
failed in the responsibility of running an efficteeducational system.
All the social and economic aspects of the natiarstnbe examined.
The school system as an entity must also be dhtieaamined.

The social and economic focus should address gponsibility of the
government, non-government and parents in regaettwation. The
part to be played by each group in producing effiteducation must be
well defined. The policies on education and theslacontrolling
education practices should be reviewed to guarasfegency in the
system.

Concerning the school system itself, there is adn&e review the

management practices, especially school inspediwh instructional

supervision. As they are today, they cannot ensah®ol efficiency.

The school curricula, teachers’ quantity, qualityg anotivation to work

must be seriously addressed if inefficiency in @ghools is to be
reduced. School facilities and equipment must pgraded, replaced
and modernised. The situation of the schoolsldewatls in Nigeria is

appalling. The system of evaluation of instruction the schools may
need a review. The continuous assessment is nibtimgemented.

Many teachers abuse the idea of continuous assessme
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The school performance indicators and benchmarksildhbe well
observed. Indicators like the teacher-pupil raéieerage class size etc
should be strictly observed.

Parents should cooperate with the school to briffigiency. They
should assist the schools in the areas of fagilibduction and provide
their children and wards with the necessary legrmnaterials to enable
them learn effectively. They should pay the nezgs$ees on time to
save children from being embarrassed out of theddystem. Parents
should be enlightened not to withdraw their chitdfe@m school.

It has been discovered that many teachers do aohtat all or teach
poorly some subjects at the primary school levetdose they do not
understand the subjects. A teacher is assignadlass at this level and
he or she is expected to teach the children moshefsubjects. Most
time, he or she skips the teaching of Mathematewlish Language,
and Science. This problem constitutes wastagéeiptimary school
level. To address this, specialised teachers dhimeilrecruited to teach
these subjects.

Training and re-training of teachers should be aremged. In addition,
the quality of teachers being trained from the heac training

institutions should be reviewed. The quality otakes should be
reviewed. In many universities, applicants withoierest in teaching
profession should not be admitted.

SELF ASSESSMENT EXERCISE 2

1. Explain the procedure for the costing of educatiovestage.
2. Suggest other ways you think can facilitate theucéidn of
wastage in education.

4.0 CONCLUSION

The standard progression method is a veritable toolmeasuring

internal efficiency, especially in situations whetata on promotion,
repetition and dropout are not readily availablk.makes use of the
simple grade-wise enrolment. With the student msgjon ratios, it is
easy to compute the wastage ratio, which is useuégoret the internal
efficiency. It is also important to know the caftwastage and how to
carry it out. Because the cost of wastage is Usleige, it becomes
necessary to understand the various ways throughhwh could be

reduced.

5.0 SUMMARY
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This unit has taken you through the procedure afigushe standard
progression method to measure wastage ratio andeqaently the
internal efficiency of the school system. You tgahe need to collect a
grade-wise enrolment to enable you calculate thagrpssion ratios.
You equally learnt how to obtain the standard peesgion ratios, which
will enable you to understand how the inputs and tutputs are
obtained. You learned how the wastage ratio i®rdehed and its
interpretation. You also learned how to cost etlanavastage as well
as how education wastage can be reduced.

6.0 TUTOR-MARKED ASSIGNMENT

1. Calculate the wastage ratio, if you have théowahg standard
progression data for primary education level.

School Year | Student — Years
t, 1000

t, +1 920

t, +2 880

t, +3 800

t, +4 720

t, +5 650

Total Input =

Total Output = 640

2. Use your result in (1) to interpret the intereticiency.
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MODULE 3 METHODOLOGIES OF STUDENT
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AND COST ANALYSIS
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Unit 3 Education Cost and Financial Analysis
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1.0 INTRODUCTION

Student enrolment is the major factor in the edanat system. The
guantity and quality of other inputs in the systara dependent on the
student enrolment. For this reason, it is necgs#aat the future
enrolment is constantly projected so as to plara@Her the required
resources, especially facilities, funds and persbnrin this unit, you
will learn the methods of enrolment projection dadility planning for
the projected enrolment.

2.0 OBJECTIVES
By the end of this unit, you should be able to:

. explain the methods of student enrolment forecast
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. make projection of enrolment with the methods sddi
. plan for the facility requirements of the projectsdolment.

3.0 MAIN CONTENT
3.1 Student Enrolment Forecast/Projection

Student enrolment forecast or projection could dgarded as the main
focus of the quantitative analysis in educationkEnping. This is
because the projected enrolment enables the plamnake decision on
the future resources needs of the educational myst€éhe number of
teachers to recruit, facilities and equipment tbipyplace as well as the
general cost of education for the future use ofdtacational system.
This can be efficiently predicted if the future emnent is well
projected. Two methods of enrolment projectionl voié discussed.
They are:

1. Extrapolation of Past Trend Methods, and
2. Student Flow Method.

3.2 Extrapolation of Past Trend Method

Enrolment projection based on the extrapolationth& past is very

useful, especially when detailed data and inforomatire not available.

It is based on the past enrolment trend, at Ieet$ta past two dates. For
example if you have enrolment data in 1991 and 2§60 can easily

find the growth rate of enrolment between the tvastpdates. The

obtained growth rate can be extrapolated to oliterfuture enrolment.

Enrolment Growth Rate can be determined by thewoig formula:

E,
Log .
r = Antilog (T{Eﬂ) — 1, while

Future Enrolment is obtained with the followingrfasla:

E, = Eg(1+1,)" where for both formula

Enrolment Growth Rate

E, Enrolment in the more recent of the two datgs 2000 is
recent than 1991

E, = Enrolment in the initial year of the two dageg. 1991 is
the initial year between 1991 and 2000.

n = Number of years between the two dates.

E, = The projected Enrolment in year t. A year ¢odecided
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by the planner.

[llustration

We can project student enrolment on the followiatad

2003 = 50,000 = E,
2006 = 70,000 = E,
n = 3 = Number of years between 2002206
r = ? = Growth Rate to be determined
2012, = E,? = Enrolment for year 2012 to be projected.

The data gave us enrolment for 2003 and 2006. aWedetermine the
growth rate between the two dates. It is the abthirate (r) that will
help us to extrapolate the 2012 enrolment.

Let us substitute the data in the formula
L 70,0000
Antilog (@) —1

= Antilog (Lﬂgg M) — 1

Antilog(0.0487) — 1

1.1187 -1
0.1187 = 0.12 or 12%

r

The enrolment growth rate between 2003 and 28@®out 0.12 or
12 percent. Holding r to be constant, we can faseahe 2012
enrolment as follow. Using the above data,
2012 enrolment is projected as follows:

First, we will use the 2006 as the initial yegr

“E, = 2006 Enrolment = 70,000
E, = E,_(the projected enrolment)
? (not yet known)
n 6 years = Number of years between 20122806

0.12 or12% = Already calculated
Year 2012

_‘
T

—+
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Substituting the data available for the formula éorolment projection
as follows:

E, = E(1+7)"
Enrolment from 2012 = 2006 Enrolment (1 + caated growth raté)
70,000 (1 + 0.13)
70,000 (1.12)

70,000 x 1.97
137,900

This implies that at the growth rate of 0.12 (12cpeat) yearly, the 2006
enrolment of 70,000 is projected to be 137,900 @ary2012. The
projected figure will assist the planner to forecather school inputs
accordingly. You can apply this to as many as ipts$uture dates.

In using this method, you should know that all faetors influencing
the past enrolment trend will persist and will alsnain constant.
However, this method does not project the grade-wigolment. That
Is, enrolment is not shown by class.

SELF ASSESSMENT EXERCISE 1

With the following data, project student enrolméot the year 2011.
Enrolment in 2006 = 120,000; 2008 = 140,000 e extrapolation
of the past trend method.

3.3 Projection Based on Student Flow Method

Enrolment projection based on student flow is cb@r®d to be more
usable and up-to-date method of projection. It@sakse of the student
flow parameters of promotion, repetition and drdpodn using this
method, the planner must study the factors thduente the intra-
system flow of students. Some of the factors atingrto Nwankwo
(2981) include:

. population of admission age

. admission rate to the first grade, i.e. class 1
. repetition rate at different grades

. promotion rate at different grades and
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. dropout rate at different grades.

These are the factors that dictate the intra-systtrdent flow at all
levels of education. To use this projection methaai should consider
admission, dropout and repetition rates as poliagiables. That is,
government can regulate them to suit the thinkihthe party in power.
The party may want to increase enrolment by orgderiree and
compulsory education as well as removing repetititonugh automatic
promaotion.

To project future enrolment with this method, youll wequire the
following data:

. projected population of the age group correspontbregdmission
age

. enrolment class by class (grade-wise) in the yeacquling the
base year and

. enrolment and number of repeaters from the previmas by

class within the base year.

Your understanding of Unit 6 will greatly assist uyoin the
understanding of this method. Let us use Tableo 1gtuide our
discussion.
Table 1: Information Required for Student — Flow Emrolment
Projection
Estimated
Popu_latlon Admission GRADE
Year | of Primary Rate (%)
School 0
Going Age
1 2 3 4 5 6
E:
2007 | 150,000 66.6 100,000 95,000 | 90,000 88,00082,000| 80,000
E:
120,000 |92,000 |90,000 | 87,000| 85,000 79,000
2008| 160,000 68.75 R: 9,000 | 8,000, 7,500[ 7,000{ 6,000
10,000
2009| 170,000 68.75 128,875 108,340
2010| 180,000 68.75 145,638 117,252
2011| 190,000 68.75 154,064 132,020
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| 2012| 200,000| 68.75| 52,706 | 140,415 | |

E = Enrolment, R = Repeaters.
Admission rate is calculated from the past trendl lagld constant.

Steps to follow

1. It is assumed that Grade 1 students came framettimated
population of school going age. You can obtains thiy
projecting the school going age population, using methods
you learnt in units 2 and 3 of this module.

2. It is assumed that Grade 1 students came frarsthool age
population. Thus, you will find the admission rdi@ the
existing years. In doing this, remember to subttiae repeaters
since they do not belong to that school age poiounlat

Example

We can find the admission rate for 2007 and 2008l&svs:

2007 = ——" X100
150,000
= 66.6% (This may not be the true rate becauseave d

not know the repeaters among the 100,000)
2008 = — 000 ¥ 100 = 68.75%

160,0:00

3. Calculate the Promotion, Repetition and Droprates for all the
classes, i.e. between 2007 and 2008. This is becmu already
have the data for the two years.

Remember, you have learnt how to calculate thess ra Unit 6
of this module. This is the time for you to appihe knowledge
and skills.

Example: From Table 1

I The number of promoted students from grade 1 irv2060grade
2in 2008 = 92,000 minus the 9,000 repeaters thetyin Grade

2 in 2008.
= 92,000 - 9,000 = 83,000
. 82,000
Promotionrate =— X 100 = 83%
100, OWDR DN

. Repetition Rate will be calculated for 2007 gradgudents. The
number of students that repeated grade 1 in 2008 @aso in
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grade 1 in 2007. Therefore the number of repe&bergrade 1 in
2007 = 10,000.

10,000

.. Promotion rate = X 100 = 10%
100,000

iii. Dropout rate can be easily estimated by the folhgwaquation:

D, = 100 - & +R,)
= 100 — (83% + 10%)
= 100 -93 = 7%

Promotion Rate = 83%
Repetition Rate = 10%
Dropout Rate =7%

In this way you will calculate the rates for thedes for the flow
of student between 2007 and 2008.

4. Having completed the calculation of the promutioepetition
and dropout rates, you will assume that these natkgemain
constant over the years. Thus, you will apply themthe
projected school age population. The calculatedisglon rate
will similarly be held constant and be appliedhe future years.

Example

We can apply the rates, i.e. admission, promotrepetition to make
projection for 2009 to 2012 in the grades. Dropoaty not be useful so
much in this exercise.

Therefore, let us apply the obtained rates as lzdbtmlabove to the first
and second grades of the years in Table 1 as fsllow

Project the admission figures to grade 1 basedhen68.75%
admission rate =

(0.6875)68.75% X 170,000 for grade 1 in 2009 =816
(0.6875)68.75% X 180,000 for grade 1 in 2010 =126
(0.6875)68.75% X 190,000 for grade 1 in 2011 =639
(0.6875)68.75% X 200,000 for grade 1 in 2012 =330

I Let us project enrolment for the Grade 1 of 200%able 1.
= New Entrants + Repeaters from the same graded@Gt)

In the preceding year (2008)
= 116,875 + (120,000 X 0.10)

127



EDP803 STATISTICAL ANALYS SAND QUANTIFICATION IN EDUCATIONAL
PLANNING

{Ma 120,000 is the enrolment for Grade 1 in ZOO}B.
0.10 Or 10% is the repetition rate.
= 116,875 + 12,000
= 128,875

Projected enrolment for Grade 1 in 2009 willll28,875
. Projected enrolment for Grade 1 in 2010
123,750 + (128,875 X 0.10)

132,750 + 12,888
145,638

iii.  Projected enrolment for Grade 1 in 2011

130,625 + (145,638 X 0.10)
130,625 + 14,564 = 145,189

Iv. Projected enrolment for Grade 1 in 2012

137,500 + (152,064 X 0.10)
137,500 + 15,206
152,706

Having completed projection into Grade 1, you witwwv move to
project the Grade 2 enrolment.

V. Project Enrolment to Grade 2

a. Projected enrolment for Grade 2 in 2009. To obthis,
you should study this equation.

= Promotees from Grade 1 + repeaters from preweass
000

= (120,000 X 0.83 (83%) {92,000 X ——- X 100)
95,000

The repetition rate for Grade 2, which will be apglto
all grade years= % X 100 = 0.095 (9.5%)

.. Projected enrolment for grade 2 in 2009

(120,000 X 0.83) + (92,000 X 0.095)
99,600 + 8,740
108,340
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b. Projected enrolment for grade 2 in 2010

(128,875 X 0.83) + (108,340 X 0.095)
106,966 + 10,292

117,258

C. Projected enrolment for grade 2 in 2011

(145,638 X 0.83) + (117,258 X 0.095)
120,880 + 11,140
132,020

d. Projected enrolment for grade 2 in 2012

(154,064 X 0.83) X (132,020 X 0.095)
127,873 + 12,542
140,415

This is the approach you will adopt for all theeatigrades to obtain the
projected enrolment by grade as shown in TabldHis is what makes
the method superior to the extrapolation of thet p@nd method. It

projects enrolment class by class.

3.4 Projected Enrolment and Facility Planning

Student enrolment has serious implications for uess inputs
especially educational facilities. The projectatroément, which is
likely to be on the increase, would require addaio classrooms,
additional furniture and other teaching — learniagilities. According
to Aghenta (1993), the size of these facilitiesad&s upon the student
enrolment, while the type is dependent on the eatdirthe institutions
as well as their management.

There are benchmarks (approved standard) for stddeitity use in the
Ministries of Education and some relevant agendmsguide the
planning of school facilities. However, the coaalnecessary for each
planning is the student enrolment. The following &ome of the
guantitative methods for school facility planning.

() Classroom/Laboratories/Workshops
The number of students projected, the number oiogerper week
during which the classroom/laboratory/workshop trebe used, the

number of periods they are used will largely detabeir size and
guantity. According to Aghenta, we can use th®faihg formula:
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_ R, XS5
k. XR

Wy , Where

S, = average number of students taking each period

h, = average number of periods per week per student

h, = average number of periods that each room id pseweek
S = number of students

R = number of classrooms, laboratories, workshop e

However, the average class size in a period in ekwaries across
levels of education, because of the way their lessoe organised and
the time duration for such lessons.

(i)  Number of classrooms to be built, based on rejected
enrolment can also be worked out by using the Ayerdass size
or student — classroom ratio. At the primary aedosdary
school, the standard average class size is 1elQ, classroom to
40 pupils. To calculate the required number ofsiaom, you
need the following data:

- Projected pupil enrolment
- Approved average class.

lllustration
If the projected pupil enrolment = 200,000, and
Average class size = 1:40

Projected Required Number of Classroom $

5,000 classrooms

This implies that 5,000 classrooms will be requitedeach the 200,000
students in a future date. However, the planneulshestimate the
number of the existing functional classrooms, whih be subtracted
from 5,000. It is the difference that governmeidd aspire to build.

Example

Projected number of classrooms = 5,000
Existing functional classrooms = 3,000
Difference = 2,000

(i)  The same method used in planning the classraequirement
can be used to project the desk/chairs to be ugduelpupils.
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In your projection, you should take into considiemrathat two (2) pupils

sit on a chair/desk at the primary school, whilesitl chair/desk per
student at the secondary school level.

[llustration

Using the above figure:

. Number of projected pupils = 200,000
. Average pupils/class = 40
. Number of required classroom = 5,000
For primary school = 2 pupils per desk? = 2,500

2 pupils per chaie ? = 2,500

For Secondary School = 1 student per chair = 50@rs
= 1 student per desk = 5000 desks

You can see the difference between the two levekdacation. With
your knowledge of economics of education, you oguradly project the
cost of these facilities.

SELF ASSESSMENT EXERCISE 2

1. Explain the steps to follow in using the studiémtv technique to
project student enrolment.
2. What is the importance of enrolment forecadtatality planning

in the school system?
4.0 CONCLUSION

Planning, as a process of taking a set of actioesntnfor future
decision, cannot be meaningful without a sound Kedge of the
methods and techniques for near accurate predscadout the future.
Enrolment forecast or projection is one of the teghes a planner uses
to plan for the future resource needs of the edwtatsystem. This is
because the dynamics of the student enrolmentiomeers important for
resource allocation and utilisation, especiallypmoviding the facility
requirements to meet the future needs. Enrolmmesjegtion is a core
aspect of the quantitative analysis in educatiphaining and you have
learnt various methods of projection in this unit.

5.0 SUMMARY
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In this unit, you have learnt the core positioreafolment projection in
the quantitative analysis of educational planningt is a way of
predicting the school enrolment in a future dafewo methods were
studied. They are projections based on the exa#po of the past
trend and the projection based on the student flMarious examples
were used to aid your understanding of the teclmiglYou equally
learnt how the projected student enrolment can Iyelp in school
facility planning.

6.0 TUTOR-MARKED ASSIGNMENT

1. With the following data, what will be the studemtreiment in
20137

a. Enrolment in 2005 = 211,000
b. Enrolment in 2009 = 325,000
2. If a state’s primary school enrolment is progelcto be 280,000

by 2014, how many additional classrooms shouldstage build,
if the average class size is 50 and the existingctional
classrooms by 2013 would be 2,700.
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1.0 INTRODUCTION

The teaching manpower in the school system cotesitine major force
in the transformation process of all the inputshie school system. The
adequacy, in term of number and quality of teachgees a long way in

the standard of education of any nation. Thug itecessary to study
the teacher demand-supply mix so as to understengdttern f attrition

and retention of teachers in a school system. eSatedent enrolment
grows over time, it is also important to always jpcb the number of

teachers that will teach them. As such, an edowaliplanner should
understand the simple methods of projecting thaired teachers by the
school system over time. In this unit, you willate the various

techniques of teaching manpower projection. Yolliegually learn the

forecasting methods for manpower requirementsheratectors.
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2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the teacher demand-supply mix in the schgstiem

. identify the methods of teacher requirement prajaect

. explain the procedure of using the identified tesgbrojection
method

. explain the methods of manpower projection in otbegtors of

the economy.
3.0 MAIN CONTENT
3.1 Teacher Demand-Supply Analysis

The number of teachers available in the schoolesysat a particular
time, especially at the beginning of a school yeanstitutes the

system’s teaching stock. This stock is stabilizsd the forces of

demand and supply. The demand and supply foreealso controlled

by the factors of student enrolment and governmefity. The higher

the enrolment, the higher will be the demand fackers and the more
teachers to be supplied by the relevant agencys i$thowever, when
all things are equal. This is because governmant decide not to
employ teachers, even when enrolment is growingave@iment may

attribute the problem to funding. We have witndssech situation in

many states in Nigeria. However, unlike the realn®mic situation, the
demand-supply situation of teachers in the educakisector does not
assume a zero period. That is, there is no pesiben teacher will

neither be demanded nor supplied as long as tBeseschool system.
Similarly, there is no period when there will beteachers in the school
system.

3.2 Calculating the Attrition and Retention Rate of Teahers
The stock of teacher is not usually stable. Thisacause at the end of a

year or during the academic year, some teacheve ldee system for
one reason or the other. These include:

. withdrawal of service
. resignation

. dismissal

. death

. retirement.
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“Teacher go, teacher come” is a common maxim. Teans that there
iIs regular inflow and outflow of teachers in thehasaol system.

However, a planner is interested in the loss ofliees due to the above
reasons, because he or she must plan for replatemBme teacher

wastage is measured by either the attrition rate@retention rate. The
teacher attrition rate measures the extent at wteekchers leave the
system, while retention rate measures the extemthath the system

retains its teachers. Thus, teacher retentionisateitten as:

] . i _ it
Teacher Retention Rate (Ty) = ———— X 100, where
TE - Teacher retention rate in year t
T" - Stock of Teachers in year t
T - Stock of teachers in year t + 1
N Number of teachers entering the service in yeat

Note The teacher retention rate measures the teacé@ntion
capability of the school system.

Example

If there were 100,000 teachers in the teachingkstda state in 2002
(year t), there were 103,000 teachers in 2003 (iyeal) and 8,000 new
teachers employed in 2003 (year t + 1), we canutalke the teacher
retention rate in 2002 as:

T = —”iﬂ“ﬁm X 100

95,000

= X100
100,000

S T = 950 0.95

This implies that the system’s ability to retaiadhers is 95%.

On the other hand, the teacher attrition or wastatgeis the measure of
the extent at which teachers leave a school systerm.measured by

T: = 1— T (If it is recorded in decimal).
Or
100 — TF (If it is recorded in %), where
T, - Teacher Wastage Rate in year t
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Example
If we use the above data,
T. =1-095 = 0.05
Or
100 -95 = 5%

Or

5,000
100,000

X 100

5%

This means that out of the 100,000 teachers irptaeious year, 5,000
left the system at the end of the previous yeamals the 8,000 newly
recruited in the following year, added to the 99,@i®at were retained at
the end of the previous year that made up 103,@@@hers in the
following year.

This implies that the teacher attrition or wastagte is 5 pecentr or
0.05.

3.3 Projection Methods of Teachers in the School System
To effectively project the number of teachers thidt be demanded by

the school system in a future date, the followirgadand information
are necessary; they are:

. total student enrolment in the school system

. average number of hours received per week perstude

. average number of students taught per teachemgtesfittime
. average number of hours taught per teacher per week

. benchmark on student or pupil — teacher ratio

. benchmark on the average class size.

3.3.1 Student-Teacher Ratio Method of Projection

It is the simplest method of teacher projectiorhisTis because it relies
on the data from projected enrolment and the beacdknfapproval
standard), student — teacher ratio. It is veryjulsghere complex data
on hours taught by teacher or received by studargsabsent. In
Nigeria, the approved student teacher ratio for premary and
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secondary schools is 40:1. That is, 40 student$ teacher. In this

method, teacher required is determined by dividihg projected
enrolment by the student — teacher ratio. It [ressed as:

St
TR = E/STr,where

TR - Teacher Required

St - Student enrolment in year t

5T, - Student — Teacher ratio
lllustration

If the secondary enrolment in a state in year 2i31frojected to be
280,000 and the approved student-teacher ratibarstate is 40:1, how
many teachers will be required at this level in@P1

Going by the above formula,

220,000

TR =
40
= 7,000

This implies that the state secondary schools wtjuire (demand)
7,000 teachers that should be supplied by the aategauthority. In
doing this, the planner should consider what waéllléft in the teachers’
stock by the end of 2009.

3.3.2 Calculation of the Full Time Equivalent Teacher
Requirements or The Teacher Workload Method

The following data and information are needed fou yo calculate the
full-time equivalent teachers. They are:

. Average number of hours received per students pekw
. Average number of hours taught per teacher per week

The number of teachers required can be derivechéyworkload done
by a teacher per unit of time. This can be illatgd as follow:
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Step 1

Calculate the Average audience of the school. iBrexpressed as:

Total Students’ Pariods Per Week
Total Teachers Perieds Per Wesk

Average Audience =

The Total Students’ Periods in a week is the sunumaif individual
students’ periods in a week in all the grades §lagthe school system.
That is, you will add the periods of all the stutdeone by one.

The Total Teachers’ Periods in a week is derivedgioyming (adding)
up all the teachers’ periods in a week one by ovieu must also know
the total number of teachers in the school.

Example 1

If the total number of teachers in a school is 3ithviotal weekly
teaching load of 900 periods; and the total studenbiment is 450 with
total weekly periods of 22,000, you can calcul&ie average audience
as follows:

Summary of Data

Total Number of Teachers = 30
Total Student enrolment = 450
Total Teachers’ weekly periods = 900
Total Students’ weekly periods = 22,000
_ 22,000
.. Average Audience =
900
= 244

Approximately &) = 24 (We do not have a fraction of
human being).

This implies that on the average, a teacher tea@destudents per
period.

Future teacher requirements can also be projegtadcing the existing
average audience in the belief that the situatidir@main constant.
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Example 2

If you have an average audience of 24 and projeet@dlment of
100,000, you can forecast a future teacher demguacefas follow:

Projected Enrolmeni

Projected Teacher = -
Average Audience

100,000

24
= 4166.66
~ 4167 teachers.

Step 2

To calculate the Full-Time Equivalent Teacher Resmuent, the total
teachers’ weekly teaching periods is divided by thenchmark
(standard) that is approved average teacher periodss is usually
approved by the government. It is expressed as:

Total Teachers' Periods Per Week

Full — Time Equivalent Teacher Required =
wme Bquiea eacher e Approved Average Periods

Examples

If the total teacher periods in a week are 900, apgdroved teacher
average periods is 25, the Full-Time Equivalentchea Required will
be:

Full-Time Equivalent Teacher Requiremen%%'—
= 36 teachers.

From example 1 above, the 900 total teachers’ wepkriods were

taught by 30 teachers. But with the approved @estaacher weekly
period of 25, it is 36 teachers that will be regdir This means that the
school is in short supply of 6 teachers.

3.3.3 Students Per Class and Hours Taught By Teacher
Method Or Projection Based on Class Size

Total Required Teachers can also be estimated bWipiging the
projected enrolment by the hours taught per weekigecher, divided
by average number of students in a class and rhettipy the average
number of weekly hours per full —time equivalerdadeer (i.e. teaching
load). Itis expressed as follow:
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hxp
T = = where
gxl

T - Full — Time equivalent teachers required

h - Hours taught per week per teacher

Do - Projected enrolment

g - Average number of student per grade (class)

1 - Average number of weekly hours per full-time
Equivalent teacher (teaching load)

This expression is simplified to:
T = E/_, where
Full — time equivalent teachers required

Enrolment
Average grade (class) size

T
E
&

This is because it is easy to obtain needed dat@nwalment and
average class. This is because one teacher isapentty in-charge of
one class, especially at the primary school levdlis method is similar
to the student-teacher ratio method.

Example

If Enrolment is projected to be 200,000 and Averalgss size is 40,
that is, 40 pupils per class, the Full-time equewalteachers required
will be:

200,000
T =

40
= 5,000 teachers required.

This could be different at the secondary and tertiastitutions where
class size and student — teacher ratio varies @diogpto subjects and
disciplines.

SELF ASSESSMENT EXERCISE 1

1. What are the factors of attrition to the teachirigck in the
educational system?

2. A state’s projected school enrolment is 250,000.tudént-
Teacher Ratio is 45:1. Calculate the required hewsc in the
state’s schools.
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3.4 Manpower Analysis and Projection

The manpower required by any economy for developahgmnowth can
be projected. However, many of the known methedgired detailed
data, which are not readily available in many depglg countries like
Nigeria. The methods that can be used include:

0] The employers’ opinion method

(i)  The incremental labour-output ratio method

(i)  The density ratio method

(iv)  The international comparison method

(v)  The Parnes Mediterranean Regional Project approach.

Yesufu (1963), cited by Aghenta (1993) listed thalofving data
requirements for manpower forecast:

. Population census by sex, age, level of trainindjeducation
. Industrial census or Labour force.

3.4.1 The Employer Opinion Method

This method is popular in making short-term forédas high level
manpower. In this method, employers of labour as&ed through
guestionnaires their future manpower needs in dyaarid type. This is
applied mainly to organisations with at least temore workers. After
the submission of the questionnaire, a summatioaldhe estimates is
done. Also estimate of staff attrition, which isrdugh death and
retirement, is done. The result will give the dechaf educated labour
in a future date. It is expressed by this formula:

M, = L,t— (R,t+ D,t),wherei=1,2,34..n,where
M, = Manpower demanded in target year t.
L,t = Labour demanded by employan target year t.
Rt = Retirements in establishmerin year t.
D,t = Deaths in establishmenin year t.

lllustration

If the summation of employers’ manpower needs &r ye= 50,000

Projected retirement = 5,000 and
Projected deaths = 3,000
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The manpower demanded in year t will be

M, = 50,000 — (5,000 + 3,000)
= 50,000 — 8,000
= 42,000

3.4.2 Incremental Labour — Output Ratio Method

This method takes labour to mean a particular maepan a category
of occupation. It takes output to mean industoiaiput or the national
income. This method requires time series data, i$)adata over a
period of years on output per man. This shall lassified by sector,
occupation and qualification. Many developing does do not have
this information. This method calculates the matet which labour
increases output sector by sector, occupation hlpyupation over a
period of time. Such ratios are then assumedrt@ie constant for the
future dates.

For example if the Labour-output ratio increasdwnt the ratio of
manpower production will be increased at the saat®.r If Labour-

output ratio increases by 2% across sectors angpation, the ratio of
producing manpower by sector and by occupationaisid be projected
at 2%.

3.4.3 The Density Ratio Method

This is also called the “ratio of saturation” armhrenonly used by the
Russian planners. It is used for long-term manpomrejection. It
passes through two stages:

(@) Estimation of the stable fraction of qualified mamgr in the
labour force by sector. E.g. in the health sectoFake the
fractions of medical doctors, pharmacists, labosasrientists,
medical records officer, etc.

(b)  Apply these fractions to the demographic forecdsthe total
labour force as distributed among the sectors acamomy.

lllustration

1. - If the demographic forecast of the total labauncé = 100,000,
- If the stable fractions of graduates in the sesctd an economy
are:
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Health = —
in
. 1
Education = 3
Engineering = 1
g g = .
Agriculture = -

etc.

These fractions will be applied to 100,000 as:

Health = % X 100,000 = 10,000
. 1
Education =3 X 100,000 = 12,500

Engineering :% X 100,000 = 6,667
Agriculture :i X 100,000 = 16,667

2. You can now use the same approach to projectefrh
occupation in the sector.

Example:  Health Sector (Projected Labour Force = 10,000)

Fractions
i.  Doctors = ; x 10,000 = 1,250
i.  Pharmacists = % x 10,000 = 1,000
iii. Medical Laboratory Scientists=11—ﬂ X 10,000 = 1,000
iv.  Medical Records Officers :g x 10,000 = 1,250
v.  Graduate Nurses = é x 10,000 = 1,667
Vi. Others = about = X 10,000 = 3,833

You will do this for all the sectors to arrive at@untry’s total estimates.
The problem with this method is that there is doaobhcerning the

assumption of a stable employment fraction scieatily to allow such
application across sectors.
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3.4.4 The International Comparison Method

This is commonly used where there is limitationdata, especially in

the developing nation. No time series data isireguo use the method.
What is required is to identify a developed courtlrgt shares certain
characteristics with an aspiring developing countApply the indices

of manpower production and sector productivity oftls developed

country to plan the developing country’s manpoveguirements. This
Is based on the assumptions that for the attainiwfeatuivalent levels

of productivity, parallel occupation groups in theonomies must have
equivalent educational characteristics.

3.4.5 The Parnes’ Mediterranean Regional Project Approach

The method was developed by the Organisation of n&woic
Community and Developments (OECD) in 1962 to prededucational
plans for certain member nations.

This method proceeds from the initial projection aftarget Gross
National Product (GNP) or the Gross Domestic Prod@®P) in future
years to a supply of educational manpower neededttion the set
target. This goes through four stages, which are:

1. Break the target GNP or GDP in the years ahead nmagor
sectors. The sectors can be: social, agriculimeufacturing,
power, transportation etc.

2. Apply the average Labour-Output Coefficients to skeetor GNP
or GDP targets to obtain the estimated future sestgployment.
For example, if Output (Q) of sector ‘A’ is valuedt
N100,000,000 in 2001 and the Quantity of Labourdirployed
in sector ‘A’ in 2001 is 1,000,000, the average duabOutput
Coefficient in 2001 will equal to:

o LA 1,000,000
Average Labour — Ouput Coefficients = —=——,w
Q4 100,000,000

LA = Quantity of Labour in Sector A
QA = Output of Sector A
= 1
- 100
0.01 or 1%
3. Distribute the sector employment among the distmutually

exclusive occupational categories.
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4. Determine the occupational structure. This @el by the
application of the standard benchmark of the ledfetequired
education to successfully perform the listed octiopa.

According to Blaug (1970) and Akangbou (1982), thmethod is
summed up by multiplying the fractions of the GNP@DP that are
derived in the various sectors by the Labour-OutQut-efficient.
According to them, this is then multiplied by ateeanatrix and finally
by an occupation education matrix. This is exgdssathematically
as:

Q (Q‘f @) (Lj/Q;) “/, (L‘!Lk), which is a matrix of

Required workers of educati@nin occupatiork in industryj ; where

Q = GNP or GDP

Q; = GNP or GDP originating in each sector (j = 1,.2 n)
L; = Labour Force in each sector j=1, 2, ..., n)

L, = Labour Force in each occupation (k =1, 2, ..., m)

L; = Labour Force with each level of education {i,2, ..., t)

This mathematical expression will only accounttfoe expansion in the
stock of educated manpower. Naturally, there il labour attrition
through death, incapacitation, retirement and ntigma Such attrition
must be replaced. When the replacement has been the forecast of
demand of educated manpower in a future date ta theetargeted
GNP or GDP can be done. This method is technicdl reeeds care
during calculation.

Example

Let us project future manpower target for countripyBfollowing these
steps:

— Target year 2015
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(A) Sector Distribution of GDP (at current prices)in N million
Sectors 2005 2015 2015
Actual (Fraction) Estimates (Fraction) Estimates (Fraction)
1 | 400 (0.40) 550 (0.37) 820 (0.40)
2 | 200 (0.20) 300 (0.20) 480 (0.234)
3 | 250 (0.25) 350 (0.23) 400 (0.195)
4 150 (0.15) 300 (0.20) 350 (0.171)
Total | 1,000 (1.00) 1,500 (1.00) 2,050 (1.00)
(B) Find the Average Labour Output Coefficient by Sectors in
2005
Output (Q) Labour Employed (L) in | Average Labour-Output
Sectors 5005 oetficient (=, Q)'
1) @ [=M0=0
1 400 50,000 0.008
2 200 85,000 0.0026
3 250 46,000 0.0054
4 150 32,000 0.0047
Total 1,000 213,000
(C) Project the Sector Employment
2015 GDP Average Labour-
Estimates Output Coefficient Projected Sector Employment (2015)
Sectors| " million) (2005)L/ @ 1) X (2
1) ¢
1 820 0.008 820,000,000 x 0.008 = 6,560,000
2 480 0.0026 480,000,000,x 0.0026 = 1,240,000
3 400 0.0054 400,000,000 x 0.0054 = 2,160,000
4 350 0.0045 350,000,000 x 0.0045 = 1,575,000
Total 2,050* *x 11,535,000

* see Table (A)

** see Table (B)

You can see that the projected employment for dinget years 2015 is
11,535,000 from the figure of 1,000,000 for theebgsar 2005. This is
dictated by the growth in country B’s GDP.
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SELF ASSESSMENT EXERCISE 2

1. Highlight the techniques for manpower projection.
2. List the necessary data information you require f@npower
projection.

4.0 CONCLUSION

Manpower projection for all sectors, especially teaching manpower
for the school system is very important for futdesrelopmental process
of any country and any system. This is becauseatihequacy of
manpower, by sector and occupation is important govductivity
enhancement and maintenance of standards. Irchim®lssystem, it is
crucial to maintain the teacher demand-supply éxgwim both for the
present and future dates. As such, educationahnpta should
understand the pattern of attrition of teacherkstamed also understand
the techniques of teacher projection for the futureaddition, he or she
should understand the manpower projection techsidoe the other
sectors of the economy.

5.0 SUMMARY

There are various methods of forecasting the futmeher requirements
of the school system and also for the future mamponeeds of any
economy. In this unit, you have learnt the detaation of attrition of
stock of teachers and methods of teacher projectidine unit also
discussed the projection methods based on studaciér ratio, the
hours taught by teacher per week or the worklogatagzh as well as
the average class size. The unit equally discussedive methods of
manpower projection for the other sectors of trenemy.

6.0 TUTOR-MARKED ASSIGNMENT

1. If you have the average audience of 30 in a schgsiem and
projected enrolment of 120,000, project the teacbguirements
for the system.

2. If the average class size is 45, and projected lrmerd is
300,000, calculate the full-time equivalent teaaleguired.
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1.0 INTRODUCTION

Education is an expensive social service, whicluireq huge financial
input from the government and non-governmental casir As the
guantum of money expended increases in the couotlyy, so is the
increase in the complaints of stakeholders abodenun funding. It
therefore behoves the planner in carrying out eotingh cost analysis by
relating the allocated money cost to the utilizatiprocedures and
indices of utilisation. This is to enable him tesass the adequacy of
financial allocation and the cost effectivenes®adficational operations
and activities. Therefore, you will learn in thisnit, the cost
determinants, types of cost, cost analysis anception as well as the
cost reduction methods.

2.0 OBJECTIVES

By the end of this unit, you should be able to:

. explain the financial estimate determinants

. highlight the types of cost in education

. explain the process of cost analysis and projedtic@uucation
. explain how to reduce the excess cost in education.
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3.0 MAIN CONTENT
3.1 Determinants of Financial Estimates in Education

The major determining factors of financial estinsate budgeting are
listed as follows:

(@) Educational Objectives

(b)  The country’s income measured by the Gross Nati@naduct
(GNP) and Gross Domestic Product (GDP)

(c) Student Enrolment

(d) Teachers and Non-Teachers

(e)  Curriculum of the School System

)] Inflation

(@) Educational Objectives

Though cannot be quantitatively measured, it is @omfactor in
estimating the financial expenditure in educatidnguides the planner
to identify the priority areas during appropriation

(b)  The Country’s GNP/GDP

The macro financial analysis, which the main foaaghe relationship
between investment in education and the GDP andxpenditure on all
sectors of the economy.

The trends in the ratios of GDP and public expemdiin relation to the
investment in education are used for forecastiregsthpply of resources
for the educational sector (Pandit, 1980). When @DP is growing

there is a tendency that the financial allocatioretiucation will also

increase. The GDP determines an expected incomall tgectors

including education.

(c)  Student Enrolment

The total expenditure on the system depends langebn the student
population. When preparing the school budgetninaber of students,
number of classes and the number of arms per gnadebe considered.
This is because, to a large extent, the expecteaima of the school
depends on the school enrolment. For examplendhaber of students
determines the total fees payable in the schoot.ekample if

School A Enrolment = 5,000
School B Enrolment = 7,000
Average School Fee{N = 10,000
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Income Expected from:

School A
School B

-50,000,000
-\'0,000,000

Similarly, government’s grant to school is done gtedent.
Example

If government’s grant is=BDO/Child/Annum i.e=800 per student per
annum,

Enrolment in State A Secondary Schools = 200,000
Enrolment in State B Secondary Schools = 280,000

Total Grants to:

State A Schools
State B Schools

—ND0,000,000
—Ni0,000,000

You could see that State B Schools has the higtaeit.g
Student enrolment also determines the expenditatterp of the school
system. This is because the school enrolmentrdates the number of
teachers and non-teachers, facilities and equipment

Example

If the student-teacher enrolment in a country isdthat is 40 students
to 1 teacher, and enrolment in:

State X = 500,000
State Y = 400,000
Number of teachers required in:
State X = 12,500
State Y = 10,000

If the average teacher salary in the two staté&30,000.00 per annum,
.. Total Teachers’ salary in:

State X
State Y

N700,000 X 12,500 =8N50,000,000
N700,000 X 10,000 =7N000,000,000
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You can see that with the same annual averagedesicdalary, State X
will pay N1.75 billion higher than state Y because of théed&nce in
the number of teachers, which is determined bysthdent enrolment.
The same result will be obtained in the expenditmefacilities and
equipment because this quantity is determined umyesit enrolment.

(d) Teachers and Non-Teachers

The total number of teaching and non-teaching ;stadffether with their
salaries and allowances, determine to a large extem financial
estimation of the educational system. Staff gicalifon, experiences
are also factors that determine the expenditurectmst of the school
system.

The higher the number of staff, the higher will thee tendency to
increase expenditure. The same goes with the iexqoer and
gualifications.

Example

State A Schools with 5,000 graduate teachers

State B Schools with 3,000 graduate teachers

State C Schools with 2,500 graduate teachers

Average teacher salary in State:

A = 20,000
B = 20,000
C = 20,000

Expenditure Estimates for State:

A = -N100,000,000
B = 60,000,000
C = -»60,000,000

You can see the pattern, that the number of teactemruited is an
important determinant of financial estimates.

(e)  The School Curriculum

The curricula of an educational system to a langerg determine the
financial estimation of such system. The scienod gechnological
oriented curricula is more cost intensive and ashswill cost higher
than the humanities-based curriculum. Expendituréhe laboratories’
and workshops’ equipment to deliver the science teuhnological
based curriculum will definitely increase the fical estimates.
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)] Inflation

The inflationary trend in a country will also infloce the financial
estimates in education. When the inflation indekigh, there is bound
to be an increase in prices of goods. The eduwtiacilities may not
be spared. Not only this, the employees may al#ata for increase in
their wages to cope with inflationary trend. Allese will increase the
financial estimates or sometimes distort the et@ma

Example

If in 2008, a bag of cement costN500 and in 2009, the cost of a bag
of cement jumped te- 000 as a result of inflation. The expenditure
estimates will be altered if the same number adstlaom buildings is to
be constructed.

State X — To build 100 classrooms with 100,000 bags of
cement in 2008 atIN500 per bag of cement.
—  To also build 100 classrooms with 100,000 bags of
cement in 2009 atA000 per bag of cement.

In 2008
In 2009

100,000 bags x N1, 500
100,000 bags x N2, 000

N150,000@D0.
N200,000.00

You can see the implication of change in price assalt of inflation on
the expenditure estimates of the state in carrgmgthe same capital
project in the schools.

SELF ASSESSMENT EXERCISE 1

List and explain the major determining factors iofhcial estimates in
the educational system?

3.2 Types of Costs in Education

Cost studies at the micro level provide a usefik hetween the inputs
of educational system and their objectives. Yousinie familiar with
the types of costs from your knowledge of economiteducation and
costing and budgeting in education. These aredheses you did at the
Master's level. To remind you, we have the followicosts in
education. They are:

(@) Real Cost
(b) Institutional Cost
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(c) Household Cost

(d) Social Cost

(e) Fixed and Variable Cost
() Marginal Cost

(@) Unit Cost

You need to understand the concept of costs inagducfor you to be
versatile in cost analysis and projection.

(@) Real Cost of Education

This is the effort and sacrifice required to proglamy good or service.
It can be described as the ‘price’ paid by any oorer on goods or
services obtained, including the alternative heh& could have used his
time and money to achieve. This means that thlecest of education
include the alternative opportunities (i.e. oppoitiyicost) a person have
to sacrifice in obtaining education.

(b)  The Institutional Cost

It consists of the capital and current costs. Gagital cost covers the
cost outlay in school fixed and durable assetd) siscbuilding, furniture
etc. The current cost covers the yearly recurrixggeases on the school
system. It covers salaries and allowances of werlgtationery, etc.

(c) Household Cost

This covers the cost borne by the members of theséimld in
educating any of their members. It also includes @éarning foregone
by such member in the school. The cost covers ©aakiforms, food,
etc. It also covers the tuition fee and other gharthat are paid by
parents. It can also be referred to as private cos

(d)  Social Cost
This is the cost borne by the society. That isnfithe public purse as

controlled by the government. It is simply desedbas: Institutional
cost, minus scholarship and household cost mintisriicost.

(e) Fixed and Variable Cost
Fixed cost is the cost, which does not change, vatiations in output,
because certain factors of production are indilasibAn increase in

enrolment may not necessarily alter the buildingadbculty. On the
other hand, variable cost is a cost that varieb mitrease in output. An
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additional lecturer to a department will vary thesicof salary in the
department.

)] Marginal Cost

This is the additional cost that will be incurrethem one more unit is
added to the total number of students enrolledsah®ol or class.

()  Unit Cost

This can also be called average cost. It is tlieraetic mean, whereby
the total cost of education, that is monetary costivided by the total

output or number of units. It is very importanttive cost analysis and
cost projection.

3.3 Cost Analysis and Projection in Education
3.3.1 Overview

Educational cost is very important for analysiseducation. It can be
used as a diagnostic measure. That is, it can bd as a diagnostic
instrument to analyse the financial aspect in tesmincome and
expenditure pattern in education. It can also beduas prognostic
instrument of measurement of future cost demaretlucation. That is,
as a parameter for projecting the future trend @fetbpment in the
education system.

There are two types of cost analysis that are aslfevo educational
planning. They are:

(@) Overall Analysis, and
(b)  Detailed Analysis

(@) Overall Analysis

This approach provides near accurate possiblecpéats of the flow of
educational finances both as actual and prospectiVais approach
indicates the place of education comparatively tteeo sectors of the
economy. It also facilitates international companis.

(b)  Detailed Analysis

This deals mainly with the detail consideration toe breaking of
educational expenditure by various criteria. laldewith cost trend
analysis in education. Our focus in this sectialh e on the detailed
cost analysis in education.
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To guide us in this section, we will discuss inailethe unit cost
analysis and projection because it is the basicafr@nalysis.

3.3.2 Unit Cost Analysis in Education

Unit cost is the monetary expression of producingesvicing one unit.
Such unit can be a student-year, a completer @fuase or graduate, a
class, a school, a student, a teacher, etc. it analysis enables a
planner or economist to understand the cost ofymtioh and also to be
able to predict the future cost requirements ofethecational system.

Thus, unit cost can be calculated as follow:

- Cost per school

- Cost per graduate

- Cost per teacher

- Cost per pupil — year

- Cost per classroom

- Cost per furniture

The unit cost can easily give us the total costchfcation.

lllustrations

(1) Cost per School or Unit Cost of School

This is obtained by finding the arithmetic meantloé cost incurred on
all schools. That is the total cost on the schadsded by the total
number of schools.

Example

Total number of schools in State A in yeart = 800

Total monetary cost on all the schools in year £+0,000,000.00
Unit Cost or Cost per School — 10.000.000.00

200
= -N12,500.00

N12,500.00 is the cost of running each school i yiea

(2)  Unit Cost of Graduate or Cost per Graduate
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This is the cost of seeing one graduate throughstheol system. It
depends on the number of grades he or she hasssotipaugh. The
total cost from the initial grade to the final geadill be added and
divided by the total number of students in thatugroit could be a
cohort.

Example
Total number of students in the graduating gro30&

Total monetary cost from Initial Grade to Final Gea=-A\25,000,000.00

Unit Cost of Graduating a student = 225.000.000

300
= N83,333.33

This implies that the unit cost, that is, cost adducing a graduate in the
state isM3,333.33.

(3)  Unit Cost or Cost per Teacher

This is the average cost incurred on a teachdrdarsthool system. Itis
obtained by dividing the total wages of teachershgytotal number of
teachers.

Example:

Total number of teachers in a State’s Secondarpg@eh5,000
Total wages (Salaries & Allowances) paid to them year
=-N1,000,000,000.00

] A1, 000D, D00, 000,00
Unit Cost = 5.000

= 200,000

This implies that on the average, a teacher cdssstate=200,000
yearly.

(4)  Unit Cost of Student — Year or Cost per Student Year

It is the cost of each school-year a student spendise school. It is
useful in determining the cost of wastage in thieost system. It is
calculated by summing up the total expenditure aml@ort of student
divided by the total student —years spent by therhé course of their
education. It can be done session by sessiontacahialso be done
level by level.
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Example

If the total student —years = 250,000

Total expenditure = =MD0,000,000,000
.. Unit Cost of Student — year = =4R0,000

This implies that each student — year ce<t00J000.
(5)  Unit Cost or Cost per Classroom
This can be obtained by summing up the total cbstudding certain

number of classrooms and divided by the total adsbuilding the
classrooms.

Example
Total number of classrooms built = 1,000
Total Cost of building = =K00,000,000.00
. 2500,000,000.00
Unit Cost = B ——
1000
= $b600,000.00

This implies tha¥800,000.00 is spent on building each classroom.
(6)  Unit Cost or Cost per Furniture
This is the cost of producing a unit of furnitulé.is measured by

dividing the total cost of producing a certain n@nbf furniture by the
total number of furniture in the school system.

Example
Total number of desks produced for a school = @,00
Total cost of producing them = =200,000.00
. B2, 000, D040.00
Unit Cost = @ —
2,000
= -N1,000.00

This implies that one desk is produced at the abisil,000.00.
You can compute the unit cost for all the iteméisgd in the teaching-

learning process. The analysis of unit cost caablenyou make cost
projection in the educational system.
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3.3.3 Cost Projection in Education

Unit cost analysis can enable you to do a coste¥teness analysis and
cost projection. Unit cost enables planner tonestie the cost of inputs
to education. For example, if a unit cost of aeyn is known, it will be

easy to estimate the total cost. For examplehef wnit cost of a

textbook is known, it will be easy to determine ttwst of purchasing
100 of such books for the library.

[llustration

If the unit cost of a school bus+4s5M00,000, to buy 50 of such buses
for the schools, it is just by multiplying the tbtiéems of purchase
(buses) by the unit cost.

.. Total cost of 50 buses = No of Items x Unit Cost
50 x Mp,000,000
AN250,000,000

The budgetary plan makes use of the unit cost agprm its packaging.
Example 1
If State X plans to build 100 classrooms at a pestunit of classroom

of N200,000; recruiting 500 teachers=a500,000 per teacher; 1,000
chairs at=f00.00 per unit, the total estimated cost will be:

Table 1: Cost Projection Based on Unit Cost

Items Number of Units Unit Cos)N Total CostN
Classrooms 100 200,000; 20,000,000.00
Teachers 500 500,000, 250,000,000.00
Chairs 1000 200 200,000.00
Total 270,200,000.00
Example 2

You may want to project the total cost of educatprgnary school
pupils among the Local Government Council Areas istate. Let us
assume that the unit cost, that is cost of edugatimupil stands at
N1,000.00.
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Let us make use of the data in Table 2.

Table 2: Total Cost Projection of Primary Educationin a State

LGA Total Enrolment | Unit CostN Total Cost Estimate-N
A 1,500 1,000 1,500,000
B 1,300 1,000 1,300,000
C 1,350 1,000 1,350,000
D 1,200 1,000 1,200,000
E 890 1,000 890,000
F 780 1,000 780,000
G 450 1,000 450,000

Total 7,470,000

The projected total cost4smM#70,000.
3.4 Cost Reduction Methods

The cost of education is enormous. As such edugtiplanner and
economist of education should strive to produced ceguction models.
To reduce the cost of education, we should be tabigentify the major
determinants of cost of education. It is aftes tiiat we can effectively
manipulate these cost variables to bring down ts¢ af education.

3.4.1 Cost Determinants in Education
The major factors that determine the cost of edoicatre:

0] the average class

(i)  the average cost of classroom construction
(i)  the student-teacher ratio

(iv) the teachers’ salary; qualification and expeae
(v)  the school size

0] The Average Class

As explained in Unit 5, average class size is nreasby dividing the
total enrolment in the school system by the numbgrthe total
functional classrooms. Higher number of classroawik cost more
money than few numbers of classrooms. For exaniptee average
class size in state ‘A’ is 40 and state ‘B’ is @0d if the two states have
the same enrolment of 20,000, the number of clagssahe two states
will build will be as follow:
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State B = 20000 _ 667 classrooms

30

This implies that state B will spend more to budldssrooms.
This is because the state has a smaller class size.

(i)  The Average Cost of Classroom Construction

Capital projects are cost intensive. However,cibgt of capital projects
or items can be influenced by the nature, typedesign of such item or
project. The mode of construction, the design ofidng and the

location of school can equally affect the cost loé building — mud

blocks are cheaper than cement blocks, iron shaetscheaper than
asbestos zinc, simple classroom design will be mdreathan

sophisticated design. Similarly, land will be cpegin the rural setting
than urban setting.

(i)  The Student — Teacher Ratio

This relates to the number of students per teaceu have learnt the
detailed computation in unit 5. Teacher salariesl @llowances

constitute the largest part of Total Recurrent @bstducation. Because
of this, the number of teachers on roll will infhee the cost of

education. Therefore, when the ratio of studemteacher is high, the
recurrent cost may be reduced, but when it is therecurrent cost may
increase.

Example

State A Student — Teacher Ratio = 25:1

Sate B Student — Teacher Ratio = 35:1

State A Student Enrolment = 100,000

State B Student Enrolment = 100,000

No of Teachers Required in State A = 1-:1-:;5-:1-:1-:1 = 4,000
No of Teachers Required in State B - oo 2,857

35
Our result shows that State A will spend more @chers than State B,
because of the numbers to be recruited, whichcimigid by the student-
teacher ratio.
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(iv) Teachers’ Salary, Qualification and Experience

As mentioned earlier, teachers’ salaries and alhm&a dominate the
recurrent cost of education. Also, the higher tis@chers go up the
career ladder in the teaching profession plus adrigualification, the

higher the wages paid. Therefore, it will cost entwy manage a school
with highly experienced and qualified teachers tthenopposite.

Example

School A School B

20 Graduate Teachers 25 Graduate Teachers

10 NCE Teachers 5 NCE Teachers

Average Salary of Graduate Teacher = =108,000

Average Salary of NCE Teacher = =8M000

School A Total Teacher Cost School B Total Teacast
Graduates Teacher=200,000 Graduates Teache&2,500,000
NCE Teachers —800,000 NCE Teachers  =4R0,000
Total AP 800,000 Total —,900,000

School B spends more on teachers because it has graduate
teachers.

(v)  The School Size

The size of the school will also influence the cadt education,
especially the recurrent cost. This is mainly twe bverhead cost.
Overhead expenses are spread on students. A sthalblsin term of
enrolment will incur higher cost because its uistcwill be high. For
example, a University with 5,000 students will peice-Chancellor,
Registrar, and Bursar; while a university with 3@Gtudents will also
have one Vice-Chancellor, Registrar and Bursar. e Tdverhead
expenses of a large institution are lower than ehamall institutions.

3.4.2 Cost Reduction Techniques in Education

We have identified and explained the determiningaides of cost of
education. These variables can therefore be miatgolto bring down
the cost of education, especially in developing ntoes, with poor
economic base. This implies that we will manipel#ite factors of
average class size; cost of classroom constructiodent-teacher ratio;
teachers’ salary, experiences and qualificationy #me school size.
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However, we must be careful in the manipulationcpes of cost so as
not to jeopardise the quality of education. Lenhas consider in detail
how the cost reduction can be done.

0] Average Class Size

You have learnt that a large class size will leadhie building of few
classrooms, whereas a small class size will ledgtddaduilding of many
classrooms. Since the cost of building classrosnasmajor item of the
capital cost, then we can reduce capital cost bgstemtly and
moderately regulate the average class size.

Example
State A Secondary Schoet Average Class Size = 25
State B Secondary Schoel Average Class Size = 40

State A and State B have the same Enrolment = 0600,
Unit Cost of Classroom =190,000

State A: Total Cost of Classrooms State B: Total Cost of Classroom

500,000 500,000

= 20,000 = 12,500
725
= 20,000 xN00,000 = 12,500MN00,000
= #2,000,000,000.00 =1250,000,000.00

You can see the difference between the costs sbi@ams in the two
states. Therefore, if you want to reduce costlassoom, the average
class can be manipulated.

(i)  Average Cost of Classroom Construction

In regulating the cost of construction of schoollding, factors that

influence the cost of construction, such as desigiality and types of
materials should be regulated. In this case, €ndgsigns should be
encouraged. Cheaper materials should be used.e¥mwsub-standard
materials should be avoided, so as not to compequsllity.

(i)  Student — Teacher Ratio
You have learnt that the lower the student — teachto, the more
teachers that will be recruited and the more cosbd incurred vice

versa. It is similar to the case of average ckige. Therefore, to
reduce the cost of teachers, the student — teacisr should be
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reasonably manipulated.  However, we must be carefit to
compromise standard in our manipulation.
(iv) Teachers’ Salaries and Allowances

As discussed earlier, recurrent cost is dominateteachers’ cost. We
also learnt that teachers’ cost is influenced lachers’ qualifications

and experience. To reduce recurrent cost, tedcltest must be

reduced. And to reduce teachers’ cost, the quawfitteachers to

employ must be regulated, especially their qualtians and experience.
Two options can be used:

(@) recruit less qualified teachers to lower cost

(b)  recruit young and less experienced teachers torlcast. NCE
teachers may be recruited instead of graduate ¢emchAgain,
we must be careful. No reasonable nation will adtips
approach, to sacrifice quality for cost saving.

(v)  School Size

Planner should regulate the size of school so asheeve its optimum
cost effectiveness. School size should be inctesthe point at which
the unit cost is lowest so as to save cost. Howewve must be careful
not to over-stretch the available teaching — leaynfacilities in an
attempt to maximise size. If not, we may be insie@ cost instead of
reducing it.

SELF ASSESSMENT EXERCISE 2

1. Highlight the types of cost.
2. Explain the factors to be manipulated in the preagfsreducing
the cost of education.

4.0 CONCLUSION

Financial and cost analysis constitutes the maj@angtative aspects of
the economics of education. As such, educationahngr should
understand the various approaches and methodsrgingathem out.
The factors of financial estimates guide the plarai®ut income and
spending pattern in education. The cost analyslgated the value of
unit cost as a basic unit of cost analysis andeptmn. The cost of
education is noted to be very huge; as such thtorfa®f cost of
education should be identified for manipulationasoto reduce the cost
of education, especially in a weak economy.
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5.0 SUMMARY

In this unit, you have learnt the factors that datee the financial
estimates in education. You learnt the types dit,carhich include
institutional, social and household costs. Youd&d the unit cost
analysis and learnt the place of unit cost in esfimates and projection.
You learnt that the average class size; studemiaeher ratio; cost of
school; building construction; size of school; atedchers’ salaries,
gualification and experience are determinants o$t,cavhich can
reasonably be manipulated to lower the cost of &iiic.

6.0 TUTOR-MARKED ASSIGNMENT

1. Find the unit cost of classroom in state X heé total number of
schools in the state is 1,000 and the total costlassrooms is
N9,000,000.00.

2. Estimate what it will cost state Y if it has
2,000 teachers at unit cost-e250,000
20 schools at unit cost ef3ND00,000
500,000 chairs at unit cost-e2R0
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