


Analysis and Reporting of Data from EMIS
Module 1: Planning Data: Education Management Information Systems (EMIS) 
[bookmark: _GoBack]
Purpose of EMIS
Information is the basis of management, planning and monitoring of an education system. In the management of the education system, the education management information system (EMIS) should inform the different levels of national education administration (schools, district and provincial education offices, Ministry of Education) on the state and performance of the education sector.  The EMIS system provides evidence for the development, management and monitoring of education policies and plans. In fact, the goal of the EMIS system is to improve planning, resource allocation, monitoring, policy formation and decision making.  

Objectives of EMIS
EMIS are designed to collect, analyse and report data on the education system. The objectives are: 
· To provide a timely and informed basis for planning and management of education services
· To establish a set of relevant indicators for data collection and utilization
· To contribute to a national system for collection, processing and utilization of education data

Functions of EMIS
The EMIS should produce information needed for: 
•      Management and administration of the education system
•      Research on and planning of the education system 
•      Monitoring and evaluation of the education system







Use of EMIS
Three levels of data use correspond to the activities and tasks of the education system. The higher the level of detail and quantity of information there is to use, the lower the level of decision-making. The quantity of data required decreases at higher levels of decision-making, the information becoming more aggregated and synthesized, integrating all available data.


Education policy-makers are responsible for strategic decisions concerning the planning of the whole of the education system. The category of decisions at this level concerns the general policy and attainable medium or long-term objectives. The information required will deal more with aggregates used for setting the objectives on the national, regional or provincial level. 
Education planners comprise decision-makers who are in charge of management and operational control of the allocation of resources, for an efficient and equitable distribution. This level translates the general objectives into more technical operational decisions. It therefore requires more specific data to optimize the use of resources.
Education administrators perform administrative and operational tasks at the school, district and provincial levels. Administrative decisions are made at to the local level and hence  require more detailed information. 
While the three decision-making levels require distinct information, they are linked because decisions at the policy level would be relevant and efficient inasmuch as they are based on precise and reliable information gathered from the lower levels. The EMIS system should integrate the complex relations between the different levels of decision-making to fulfil its role as an education management information system.
In summary, EMIS is aimed to strengthen capacities in management, planning and dissemination of information at all levels of the education system for all levels of decision-making. To attain this goal, it has to: 
a) Improve capacities in collecting, processing, storing, analyzing, and disseminating data so that decision-makers, administrators and managers can base their decisions on timely and reliable data; 
b) Centralize and coordinate efforts in acquiring, processing, analyzing and disseminating education management information;
c) Rationalize the nature and flow of information necessary for decision-making by reducing and eliminating duplications, and by filling in the information gaps;
d) Link and consolidate different existing information systems;
e) Integrate and synthesize in one single system the quantitative and qualitative data; 
f) Improve data collection, and the use and dissemination of information for education management, in order to respond to the evolving needs for education information

Development of EMIS
“Most countries develop an education database using the results of school census and/or surveys that are carried out on an intermittent basis. These data are published in bulky statistical yearbooks, often raw, fragmented and without analysis. And yet, policy-makers and other actors in management and planning need easily understandable and interpretable data.” Carrizo (2003, p.5).
A major challenge of many PICTS in producing robust education indicators is the lack of quality assured data from EMIS. Many EFA reviews and the Education Statistics Digests lack adequate or sufficient data to calculate education indicators according to UNESCO specifications. The continual paucity of robust education indicators for PICTS in UNESCO publications suggests there is a systemic failure in the EMIS systems implemented in the Pacific region.
This section explores the technical, human, and funding constraints associated with collecting and analysing education data to enable the calculation of robust education indicators for national and international reports. We discusses the specific issues that impact on the design of EMIS systems, collection of school records, and the processing and analysis of EMIS data for reporting to national governments and to international agencies.
Several systemic issues have been identified in the literature that provide an insight into the difficulties that developing countries have in producing high quality education statistics that meet the quality standards of international agencies.   The problem is particularly relevant to Pacific Island countries and focuses on four broad issues: technical, capacity, management and funding issues. The following problems are highlighted and solutions discussed in the sections below:
· Technical Issues: There are few effective EMIS systems that provide easy access to data for reporting. 
· Capacity Issues: There is an overall lack of training and skills development in data management.
· Management Issues: There is poor management of data collection, data audit and quality assurance, and data analysis and dissemination processes
· Funding Issues: There is relatively little importance given to funding staff to quality assure data entering into EMIS databases.   


1. Technical Issues
System Design
A major challenge in the Pacific is the lack of existing capacity to design EMIS systems that reflect national and international priorities. There have been long established guidelines for system designers to build EMIS systems that are adaptable and sustainable over the long term. However there has been a history of redevelopment of EMIS systems over time that provides challenges in formulating a consistent and robust time-series that meet both national and international priorities.  Crouch et al. (2001) provide the following advice to system designers: 
· Build on what already works rather than start from scratch.
· Always begin with a “prototype” or pilot to test conditions and assumptions
· Consult with users at all levels throughout the design stage 
· Link the system to other ongoing activities or projects
· Ensure system adaptability by simplicity and the avoidance of over-design. STR
· S
Data Collection
The collection of data from schools is often fraught with difficulties, ranging from no returns of schedules to multiple enrolments at the same or other schools. The use of enrolment data at the school level would no doubt improve the quality of data supplied at the national level. Some strategies for improving data collected at the school level are:
· Information should be fed back to schools in a useful form
· Encourage openness and transparency of data between schools and government
· Reduce the opportunity/time costs of producing or collecting data
· Make early efforts to avoid duplication of student records
· Use existing data sources as much as possible, such as school records.

Data Integration
Data integration is one of the most important EMIS development strategies. “It means that data from multiple sources (payroll, achievement, school census), multiple years, and multiple levels (student, teacher, or school level) can be linked, integrated, or merged. Data integration is intended to add value to the data that are already collected and available in variously scattered places within the same system” (Hua & Herstein, 2003:p6).

However the challenge that EMIS faces in the Pacific Islands is to integrate the various sources of information that have been collected using different survey methods and stored in different databases. The lack of documentation of the information sources and the absence of quality assurance processes means that there are likely to be different methods used to compile the data and calculate indicators. The interpretation of the indicators is often not provided and the user does not have the information needed to make sense of the data. There is a real need for education statistics to be produced and presented in such a manner that the information is clear, concise and understandable to the user.

A Pacific Example
The Fiji EFA progress report 2000-2015 claimed that there was a dearth of information available to produce the EFA indicators. The report states: “data gathering and analysis continue to be a challenge as most data required are not captured by the Ministry. Efforts however have been directed towards the collection of new data and the streamlining of data that are in different silos of the various Ministries in the country.” The Fiji Ministry of Education has integrated existing education databases into a new EMIS system and produced indicators based on the integrated datasets. Whilst the report acknowledges gaps in the available data, it suggests that the data integration approach has resulted in a more extensive analysis of the education system which has produced some significant findings for policy makers to consider.




2. Capacity Issues
Professional Training and Development.
In the Pacific Islands, educational statisticians are in short supply and in general need professional training and development. Regional training for statisticians in EMIS and in-country training of EMIS staff is necessary to ensure the continuous supply of skills to support the operation and analysis of EMIS data. The new developments in EMIS systems have put pressure on the statistics units within Ministries of Education to be able to use the new technology and to effectively implement the systems with minimal training and support.  The need for continuous training is recognised by UNESCO (2003) which states: “In the light of fast changing technology and the very professional nature of the EMIS work, EMIS staff is engaged in a continuous learning environment and implementation of the knowledge gained through time.“
Capacity of Statistical Offices
Some Pacific Island countries, especially the smallest island states, do not have a separate statistics unit to collect and analyse data, the responsibility is simply added to the workload of another department. As a result, the education statistics area is often neglected. In some small countries, the Ministry of Education does not have a statistics unit and national statistics are coordinated by the National Statistics Bureau. Ministries of education often have difficulty in enforcing compliance on schools with the requirements of sending information on students and teachers. As Tokai (2005) suggests: “all too often school data are collected by non-motivated and uninterested teachers and principals, who may or may not end the questionnaire to the Ministry. Non-responding schools was a common problem highlighted by some countries.”

Data Reporting and Publication
A major issue in the Pacific is the delay in publication of statistics resulting from EMIS data. The delay between the date of the collection of information and the date of publication reduces the timeliness of the information and therefore the usefulness and relevancy of the data is reduced. Also, in most Pacific countries, the annual education statistics digests are not readily available or not accessible to education decision makers or to the general public. Carrizo (2003: p21) states: “the question of the timeliness of information is an essential element in the efficient monitoring of the objectives of education policies; it is the necessary key to the strengthening of education management information systems.” 


3. Management Issues

EMIS Management and Operation
There are a number of challenges that face Pacific Island Ministries of Education in managing an EMIS system. These include:
· lack of personnel within the ministry responsible for the database, and lack of the necessary skills in data analysis and reporting
· the perception that managing the database is additional to their workload, meaning that at the end of the day, the database is often neglected 
· duplication of roles, for instance when departments collect their own data ·
· urgent need for data managers to be trained in the analysis and reporting of data 
· need for training for principals and other data providers on how to fill out survey forms.


The solutions to improving the capacity of PICTS to manage and implement an EMIS system are known and have been documented in the literature (eg. McHugh, 2005). The capacity of Ministry of Education staff in the management of EMIS can be improved by strengthening school record keeping, conducting quality assurance processes – such as data audits, and training staff in data analysis and report writing. The following actions should be undertaken by Ministry of Education staff to ensure the successful operation of the EMIS in PICTs:

School Record Keeping

• Strengthen record keeping at schools - ensure teachers and principals are trained in record keeping 
• Ensure school teachers and principals have input into the design of both record keeping tools and school census survey tools 
• Reduce the repetitiveness of school surveys - coordinate research activities at MoE to ensure schools are not receiving multiple surveys each year with overlapping areas of inquiry
• Schedule survey activities appropriately to ensure the information gathered will be available when needed, i.e. in time for budgeting processes 
• Support data collectors in their activities by encouraging timely, accurate and comprehensive survey returns 
• Include the completion of annual school surveys as a position requirement for school principals or as key performance indicators if a regular performance review process is in place.  

Data Audit and Quality Assurance

 • Ensure the data is audited and make public the processes that were used to do so
 • Support data managers in their role as data auditors by allocating appropriate time and resources to the audit process and by making it clear to data providers that the audit process is as necessary and important as all other processes in the EMIS 
• Ensure data managers are clear on the objectives and requirements of the analysis being performed 
• Ensure correct formulas and processes are used to make calculations - have an effective EMIS computer application to conduct analyses. 

Data Analysis and Reporting

• Promote availability of information and the nature of information available 
• Target reports and other information to the audience 
• Ensure data users have opportunity to provide feedback on information provided and feed   their information requirements into the data collection and analysis stages 
• Periodically review the reporting process to identify frequently used and unused reports 
• Ensure a computerised EMIS includes flexible reporting formats 
• Make use of available communication technologies to disseminate key facts more widely 
• Restrict access to private or sensitive information. 

It should be noted that “existing approaches to EMIS tend to focus on systems and procedures for data collection, including technical issues associated with ICT infrastructure, but neglect institutional building and capacity development. Unless the latter processes are given sufficient attention, it will be difficult for countries to encourage a sustainable demand for EMIS outputs”. Powell (2006: p7)



4. Resource Issues

Support by development partners
The sustainability of the EMIS in the Pacific is largely in the hands of the development partners who fund and support the development and implementation of the systems. It is interesting to note that Powell (2006:p7) found that “donors and planners had unrealistic expectations about what could be achieved in a short time period and underestimated the challenges facing EMIS. Donors tended to assume that EMIS outputs would play an important role in helping managers to administer their education system in a more efficient and effective manner. While, governments assumed that EMIS output would help them identify priority areas for targeting resources and helping them monitoring progress of strategies towards defined objectives. However, this did not always occur and significant problems were experienced with the operation of EMIS at all levels of the education system, and in the vast majority of instances systems were unsustainable without a considerable amount of donor support.”

There is a vital role that Pacific regional agencies can play in supporting countries in the design and implementation of their EMIS systems, including providing technical support and assistance, as well as capacity supplementation and training. The Pacific Regional EMIS facility being established at SPC will provide an important source of funding for and support of EMIS developments in PICTs. The sustainability of Pacific EMIS and the production of EMIS outputs for international reporting will largely depend on the ability of the facility to attract on-going funding and expertise to provide a sufficient technical service to PICTs.
Financial costs 
There are some general cost tendencies in EMIS implementation, particularly in regard to capacity building and training of operational staff. As Crouch et al. (2001) has found: “The high recurrent cost of EMIS staffing and maintenance tend to be overlooked or under-estimated.” This is particularly true in the Pacific where there is a high turnover of statisticians working in EMIS units. The costs of auditing the data collection are often beyond the scope of small EMIS units which rely, in some cases, on external consultants to assist with the quality assurance process. The risk to the sustainability of the EMIS is evident when Pacific countries are not able to meet the quality assurance standards expected of international agencies. Couch et al. (ibid.) suggest several strategies for improving the sustainability of EMIS which are pertinent to the Pacific region. These are:
• Lower initial expectations of education planners and be realistic from the outset about the duration and scope of EMIS implementation.
• Develop leadership that is strong and enduring during the implementation phase of EMIS 
• Find skills locally to the greatest degree possible, and ensure technical support and assistance is available if needed.


Overview
An overview of EMIS literature, as summarised by Couch et al. (ibid.) highlight the following key lessons of EMIS development and implementation in the Pacific Islands:
1. Effective EMIS have specific users who demand specific data to inform decisions for which they are held accountable. In the Pacific the users of data are often not known and data requirements not specified.
2. The sustained commitment of government leadership is directly tied to the sustainability of an EMIS system. While there is a growing recognition of the importance of EMIS for educational planning, there is relatively few Pacific Island countries who are prepared to invest in the development and operation of an EMIS.
3. Incentives in Pacific Island countries to use objective information tend to be weak. In particular, the EMIS data is not often used for the monitoring and evaluation of educational programmes and policies.
4. Donors often overestimate the demand for EMIS by national decision-makers. Evidenced-based decision making in the Pacific is still relatively weak with many policy decisions guided by political interest and aspirations, rather than through a rational analysis of objective data obtained through survey methods.
5. In the Pacific EMIS systems tend to be over-designed and employ complex database models. While there is evidence that the most effective EMIS systems tend to be simple and modest in scope, many recent EMIS developments in the Pacific have pursued more complex system designs.
6. It is generally accepted that EMIS reform should focus first only on information that directly informs priority decisions at the national level. However, in most cases in the Pacific Islands, more information is collected than actually analysed and applied toward decision-making.
 7. Effective EMIS systems tend to build-on and integrate existing databases and use current data collection processes and procedures. In some Pacific countries, EMIS systems have required the development of new data collection processes which have resulted in less efficiency in the operation of the system.
8. In the Pacific EMIS developments have tended to focus on technical solutions created by information technology teams and consultants. Therefore, there has been less emphasis on the information needs of decision makers that ensure that the relevant data is being collected and analysed.
9. The development and use of EMIS systems require the agreement of stakeholders and information users. Ensuring that the relevant people at all levels are consulted on the EMIS development tends to increase the likelihood of ownership. However this has not always been the case in the Pacific Islands due to the limited time available to EMIS consultants.
10. While it is recognised that EMIS systems tend to have the greatest impact on educational planning and policy development, there is little evidence that EMIS data is used in Pacific Island countries to support or monitor new educational policies. 

In conclusion it should be recognised that the purpose of the EMIS is to provide an evidence-base for policy makers that improves the quality of the decision-making. However there needs to be a culture-change in organisations responsible for making educational policy. It should be noted that one of the most critical factors that contributes to the success of the EMIS development is an institutional culture of making policy decisions based on data and information. “This culture is a user-demand-enabling environment under which the policy research and analysis capacity can be built, strengthened, and further developed. Policy makers, planners, policy analysts, and other high stakeholders are the users of the data and information. The demand for using data and information should stimulate and nurture the healthy development of an information-based decision-making culture and the EMIS system.” Hua and Herstein (2003:p7). 
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