
Analysis and Reporting of Data from EMIS

Module 7: Monitoring Data: Performance Indicators

Indicators are statistics that transform data into meaningful information. Indicators are used to identify problems and issues, and to define targets and strategies, policies and plans to reach those targets. Indicators provide a means to measure progress toward achieving goals and objectives and allow us to evaluate outcomes and impacts. Indicators provide an objective basis for measuring progress towards targets, and are essential for any monitoring system. 

Understanding the health of an education system requires more than just a simple count of the number of schools, students and teachers. We need indicators to show whether the system is improving or not over time.  A measure of participation in the education system is the net enrolment ratio (NER) which shows the proportion of the school-aged population enrolled in formal education.
This is illustrated in the table below which shows that the number of enrolments in a country increased over a period of four years, and the percentage increase between the years.

Enrolment and net enrolment ratios 2003 – 2007
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However even though the net enrolment ratio is increasing over the same five-year period, it will not reach the 2015 target year for 100% or full participation in primary education. With a low enrolment ratio, it will be very difficult for the country to achieve the goal of universal primary education, unless major efforts are made to increase the number of students enrolled in schools. While the table shows there is annual growth in enrolment, the net enrolment ratio shows that it is unlikely to achieve one of the major EFA goals.


The importance of using indicatorsTIPS
Do’s
• Always try to use different indicators to view the issue from different angles.
• Select indicators that can reliably describe the issue in a factual and unbiased manner.
• Piece together the different views to constitute a fuller understanding of the issue in order to inform decisions.
Don’ts
• Try not to base your understanding and decisions on a single indicator.
• Do not select indicators that are conceptually irrelevant, difficult to produce for lack of or incomplete data, or are difficult to interpret.
• Avoid selecting and using overlapping indicators that illustrate the same thing, in the same way, and with the same results.


Different stakeholders in a national education system can use education indicators for different purposes. Understanding these purposes helps us to better select and use the right indicators. There are six main purposes for using indicators in the education system: 
1. To describe the conditions and performance of schools and of the education system.
2. To set targets, benchmarks and standards for measuring or assessing progress towards achievement of education goals;
3. To monitor and compare progress in implementing education plans among geographical areas and target populations.
4. To identify and highlight issues, problems and possible solutions for better management of the education system;
5. To provide information about causes and factors affecting achievement of the desired educational outcomes
6. To inform stakeholders about the school and the education system in order to generate greater understanding and support for education.

Types of indicators
Different indicators may be used to monitor various aspects of the education system, especially when monitoring progress toward achieving the six EFA goals. Having a better understanding of the types of education indicators and their characteristics can help to decide the most appropriate indicators to use. We can group education indicators into four categories:
• quantitative and qualitative measurement
• monitoring and evaluation 
• aspects of education
• measurement scale

 Quantitative and qualitative indicators
In education, quantitative indicators describe the state of the system using only numbers. Qualitative indicators, on the other hand, can use non- numerical information, such as text and symbols, to describe a state or observation. Quantitative and qualitative indicators complement each other in that they enable a more complete understanding of the state of education.

Many qualitative observations can also be expressed in quantitative terms. For example, student performance may be measured by the scores they obtained in a test or examination. Evaluative statements using Likert type scales can be numerically scored in surveys or evaluations. These numerical scores describe a qualitative observation, but may also be used to quantitatively compare performance and calculate summary indicators such as average scores. 

Some qualitative indicators can be derived by identifying the component characteristics of quality. For example, education quality is often evaluated by looking at the number or percentage of qualified teachers a school has, because it is believed that the more there are qualified teachers at school, the better the quality of teaching/learning will be. The percentage of qualified teachers can therefore be taken as a qualitative indicator of education quality, but expressed in quantitative form. 

Because quality of education is a highly complex issue, using only one indicator can give only a partial if not also biased understanding. Additional indicators on the availability, conditions and use of school facilities and teaching/learning materials, and on other school and home factors affecting children’s learning outcome may be needed. Critical analysis of education quality will therefore have to use both quantitative and qualitative indicators.

Monitoring and evaluation 
The monitoring and evaluation of education systems requires the comparison of education indicators over time. These monitoring indicators measure different aspects of the system ranging from resource allocation to educational outcomes. Education indicators can be broadly classified into:
• input indicators
• process indicators
• outcome indicators
• impact indicators

Input and process indicators are used for monitoring the resourcing and implementation of education policies, plans and strategies. Output, outcome and impact indicators are used to evaluate the results and impact of education policies on the achievement of educational goals and objectives.

Input indicators focus on the human, financial and material resources that have been allocated to educational activities. Such resource inputs are used to organize the provision of educational services in order to create intermediate outputs such as classes and learning activities. Examples of education input indicators include the percentage of government budget allocated to education, pupil-teacher ratios, pupil-classroom ratios, percentage of pupils without textbooks, etc.

Process indicators in education show how the resource inputs have been utilized to deliver educational services. These indicators show what actually happened in the classroom and during teaching/learning processes. Students’ attendance rate at school, average number of class hours they participated in as a percentage of official class hours, and the frequency of use of teaching/learning materials are some examples of process indicators. Other process indicators may include repetition rates and dropout rates.

Outcome indicators are used to evaluate the end results of all the educational inputs and processes.
Outcome indicators measure how effectively education policies and strategies were implemented by measuring actual progress against the goals and targets that were set in education plans. Outcome indicators may also be used to evaluate the degree of access to educational services and the degree of satisfaction with the services received. Examples of outcome indicators include intake rates, enrolment ratios, completion rates and the GPI. 

Impact indicators show the effects of education on the wellbeing of individuals, families, communities, the nation and society as a whole. The literacy rate is an example of an impact indicator because it shows the proportion of the population who have learnt to read, write and comprehend written text and who can continue to learn using written words. Other impact indicators include those that measure the effect of increased knowledge and skills, emotional development, and the impact of changes in students’ values, attitude and behaviour on their family, community, society and nation.

Indicators by aspects of education
Another way to organize education indicators is by re-grouping them according to the key aspects of
education, such as:
• School characteristics, environment and facilities
• Access and participation
• Retention and progress within the education system
• Teaching and learning resources
• Teaching-learning processes
• Quality of education
• Equity
• Learning achievement and outcomes
• Impact of Education

In this approach, the key concern is to monitor the efficiency and effectiveness of the delivery of education services. Some of the key questions can include:
• Do all children have access to education?	
• Are all students able to actively participate in education?
• Do all students benefit from good quality education?
• Are all students treated with equality?
• Is the management of education efficient and effective?
• Are the outcomes of education relevant and satisfactory?

Aspects of Education
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Measurement scales
Several types of measurement scales can be used to classify indicators. There are typically four scales of measurement:
• Nominal scale
• Ordinal scale
• Interval scale
• Ratio scale

The nominal scale can be used to classify data items into distinct categories. A typical example is to classify the gender of students by ‘male’ or ‘female’, or the type of school ownership with the options of ‘government school’, ‘private school’ or ‘community school’. In education, item classifications used to disaggregate indicators are often classified using the nominal scale.

Ordinal scales are used for ranking and comparisons. However, an ordinal scale only shows the order of items but does not display the degree of difference between them. If, for example, you are asked to rank your preference for apples, oranges and pears, you may put these fruits in an order of preference, but cannot clearly indicate the degree to which you prefer one fruit to another.

An interval scale can help to visualize the degree of difference between items. The interval scale indicator includes intervals of measurement so that finer comparisons can be made. A test score is, for example, an interval scale indicator. While using the interval scale, there is an underlying assumption that intervals are equally divided. Care must therefore be taken when analysing interval scale indicators.

A ratio scale indicator can help to solve this comparison problem. With ratio scale indicators, the degree of difference between different items can be shown. For example, when comparing the height of two students, we can use percentage differences to describe the height difference. In this example, the ratio scale offers a clearer understanding about the degree of difference between one item and another. Other typical ratio scale indicators include pupil-teacher ratios, intake rates and enrolment ratios.
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Tracking changes over time 

Evidence-based policy-making, planning, management, monitoring and evaluation of the education system require data and information that are relevant and reliable. Many education indicators can help to track changes over time, and can be used to make meaningful comparisons between different schools and different regions. They can also help to identify gaps, shortfalls, imbalances, problems and issues, if not also the causes of the problems. 

The use of indicators to track progress and make comparisons are important for monitoring the efficiency and effectiveness of the education system. It is therefore crucial that decisions are made based on evidence, such as indicators and information that can be verified.

Indicators such as the annual growth rates of the number of schools, students and teachers, and increases in government budget allocations, can be used to track changes in the education system over time. If reliable data are available, growth rates may be calculated for individual schools, districts, provinces and even groups of these, so as to compare the changes between them. The differences in growth rates may be analysed in order to identify problems and issues.

Comparison of growth rates
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Analysing the growth indicators in the above example, you notice that the increase in students in School A was accompanied by a slight increase in the number of teachers, but no increase in budget. There were proportionally matching decreases in the number of students, teachers and the amount of the budget in School B. The big increase in the number of students in School C was matched by a large increase in budget, but there was no increase in the number of teachers, probably due to difficulties in recruiting new teachers for this rural school. One can see that School E is facing serious difficulties with an increase in students, but large decreases in both its budget and the number of teachers.
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Rate of growth 2006-2007 (%)

Students Teachers Budget
School A 3% 1% 0%
School B 0% % 7%
School € 5% 0% 0%
School D % 0% 0%
SchoolE 8% 0% 20%
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