
Analysis and Reporting of Data from EMIS
Module 4: Validating Data: Data Quality Control and Assessment

Controlling for the quality of the data collected from schools is a critical feature of the data collection process.  It is important that the data collected are of high quality so that good decisions can be made on the basis of reliable and valid data. A school census should collect relevant, comprehensive and reliable data about every school. It is therefore necessary to have in place a system for data collection using well-defined procedures and processes that apply data control measures to ensure the quality of the data. 

Data quality problems 
Five main sources of data quality problems:
• School records: Missing, incomplete or inaccurate school records. 
• Questionnaire and forms: Poor design of the school census questionnaire and roster forms • Concepts and definitions. Lack of understanding of data terms, concepts and categories 
• Data entry: Incorrect data or incomplete data entered into the questionnaire 
• Checking processes.  Inadequate and careless checking of the completed questionnaire 

School records management
All schools should implement well-defined standards and procedures about records management. 
It is important for schools to maintain school records in a systematic and rigorous manner so that information is available for school management and for use in completing the annual school census questionnaire. 

Data quality control
To ensure data quality you should apply data control measures at every stage of the data collection process. At the school level, this includes when updating school records, creating data summaries from the records and completing the school census questionnaire.  At the national, provincial and district levels, data quality controls should be applied when  entering the data into computerized EMIS database as well as during data analysis, interpretation and use. Data quality control can be done:
· Before and during school census data collection.
· During data entry and processing.
· When analysing, interpreting and using the data.

In particular, we should control the quality during the following phases:
· Questionnaire design
· Data collection
· Data verification
· Data entry and processing
· Data analysis and interpretation

Below are some tips about controlling for data quality during each of these phases:


Design, pre-test and revision of the questionnaire
Tips
· Carefully investigate the socio-economic characteristics and aspects of culture that can affect school reporting and quality control practices, and consider how the questionnaire should be designed to minimize such problems.
· Design the school census questionnaire with clear structure, presentation and explanations, and concise instructions.
· Thoroughly revise the questionnaire based on the feedback gathered from the pre-test, before the finalized questionnaire is distributed to schools across the country.

Completing the questionnaire
Tips
· Respondents must read and fully understand the instructions for completing the school census questionnaire, and should ask district education officers for help when needed.
· School principals must carefully check and re-check the data for omissions and errors during and after completion of the questionnaire.
· District education officers and school inspectors should train relevant school personnel and maintain frequent communication with them to monitor progress while they complete the school census questionnaire, and to offer help with data problems.

Data validation and quality control
Tips
· Data quality checks and controls should be done as close to the data source as possible to make it easier for school managers and district education officers to trace data errors and omissions back to records and information at school.
· School managers should check for data omissions, errors in calculations, inconsistencies within and across tables, and for the incorrect use of special symbols
· District education officers and inspectors should systematically check for late or missing responses, misunderstanding among school managers, and data omissions and errors 
· Training in data quality control procedures should be provided to education officers at the district and provincial levels to ensure they can check and control the quality of data.

Data quality control during data entry and processing
Tips
· Automatic data validation mechanisms can be designed and incorporated into data entry systems using computers or internet-based online systems, to indicate data omissions, errors and inconsistencies.
· Once data entry is complete, calculating derived statistics such as percentages, ratios and rates can highlight missing data and errors. 
· When data is entered online, built-in automatic data validation systems can immediately signal any data omissions and errors on-screen, so that corrections can be made quickly.

Data quality control during data analysis and interpretationTips
· Calculation of education indicators and comparing them among provinces, districts and schools can reveal unlikely or illogical results that can be traced back to data or calculation errors.
· Further data errors and inconsistencies can be detected while interpreting the analytical results to draw conclusions.
· Having other persons to review the analytical results may help to identify data anomalies that were not obvious during the initial analysis.
· For queried data, standard procedures for referring queries back to the appropriate district education officer or school manager should be defined.



The role of stakeholders in data quality control for school census
Different levels of the education administration have specific roles in the data quality control process, ranging from schools, provincial and district education offices, to the Ministry of Education.
International agencies also have a role in the assessment of data quality for reporting of education indicators and statistics. 

Schools 
As the main source of school census data, the school is considered the most important level for data quality control. School records should be created and updated in a systematic, complete and accurate manner. School records are often subject to review by school inspectors or accreditation staff to ensure the data are accurate and up-to-date.

The school principal should retrieve the relevant school records, extract the correct information, and carefully tally or record the data in order to answer the questions and properly fill in the tables in the school questionnaire. The school principal should refer any errors or omissions to the school staff who are responsible for gathering and recording the data in the school records, so they can explain the omissions and rectify the errors.

Completing the school census questionnaire
Errors may occur when data are being entered into the school census questionnaire. This may occur
for a number of reasons.
• Mismatch between the data requested and the data in the school records – This can occur if there is misunderstanding of specific data categories in the school census questionnaire which are different in the school records, and used the wrong school data.
• Mis-coding of data in the questionnaire - Schools should be careful in ensuring they use the correct codes defined by the Ministry of Education when entering data.
• Not checking responses - School should carefully check and re-check the completed questionnaire to identify any remaining data errors or omissions before submitting it.

Check list for schools to ensure data quality:
· Check the school code
· Check the name of the school, full address, telephone number, etc.
· Ensure all pages and questions have been properly completed
· Calculate and re-calculate the  totals in tables to ensure the data are consistent
· Cross-check the totals between two related tables to verify consistency
· Check fields marked ‘data not available’ to confirm that the data are really unavailable and that reasons for the data being unavailable have been specified
· Check that any special symbols used in the questionnaire are consistent with the special symbols the Ministry of Education has specified


Provincial and District Education Office
The District Education Office is responsible for ensuring that all the schools in the district receive the school census questionnaire and return the completed questionnaires in a timely manner. When requested, district education officers should be ready to provide assistance to schools to help them accurately complete the questionnaire.  As the district education office is familiar with the schools in their district, any data omissions, inconsistencies or errors identified at the school level can be corrected easily and quickly.

The district education office is also responsible for monitoring school records and helping schools to improve their school records management practices.  The monitoring of school records management directly contributes to maintaining the quality of census data at the source. The following checks should be performed at the district level:

Tips
Coverage check
• Check the school list to ensure all schools have returned the completed questionnaire
• Contact and remind the schools that have not responded
• Offer assistance to schools that have problems with completing the questionnaire
Data check
• Are all the pages, questions and tables properly completed? Are the answers legible?
• Have the special symbols been properly used to explain data limitations?
• Do the vertical and horizontal totals correspond to the sum of the detailed data?
• Are the same data consistent in different tables of the questionnaire?
• Are there illogical data 
• Use other innovative data checks.
Feedback 
• Provide useful feedback to the Ministry of Education about difficulties encountered during the school census so as to further improve the design of the questionnaire, instructions and the organization of the school census.



Ministry of Education (MOE)
The Ministry of Education is responsible for designing, pre-testing and producing the school census questionnaire to collect data from the schools. Good design, layout and usability of this questionnaire has a large impact upon the quality of data that are collected during the school census.

The Ministry of Education is also responsible for the data processing of the collected data into the EMIS system, which incorporates automated data quality control mechanisms such as:
[bookmark: _GoBack]• Data entry: by building data checking routines into computerized data entry programmes, missing data and errors in totals, data inconsistencies across tables and data that exceed pre-determined norms can be flagged by the system.
• Data processing: data cleaning and calculating various percentages, rates, ratios, ranges and other statistics can help to identify anomalies in the data.
• Data analysis: observing and discovering irrationalities in the analytical processes and results that can be traced back to problems with the quality of data.
• Data use: encourage decision-makers and stakeholders to actively use the data and information produced, and to provide comments and queries regarding the quality of specific data.

Tips
Design of the questionnaire
• Relevant objectives, contents and structure
• Clear, attractive and efficient design
• Thorough and easy-to-understand explanations and instructions
• Pre-testing of the questionnaire
• Gather maximum comments and suggestions from the field
    Review comments to identify errors, gaps, inefficiencies and operation problems
• Use other innovative data checks.
Revision of the questionnaire
• Incorporate appropriate improvements in finalizing the questionnaire
• Update the questionnaire periodically to account for changes in the education system and information needs.
Access to the questionnaire
• Make sure all the schools can access the questionnaire and instructions, either in paper form or electronically (e.g. in electronic file or online).


International Organisations
At the international level, a framework for assessing the quality of education statistics has been developed by UNESCO and the World Bank. The Data Quality Assessment Framework (DQAF) is a tool that is being used to strengthen the national capacity to produce quality education statistics for international reporting purposes. An outline of the DQAF appears below:
Data Quality Assessment Framework
The Data Quality Assessment Framework (DQAF) for education statistics is a tool prepared by the World Bank and the UNESCO Institute for Statistics (UIS) to provide a flexible structure for the qualitative assessment of education statistics. The framework is used in the diagnostic phase of statistical capacity building work within countries to assess the quality of education statistics and identify areas in need of strengthening. It covers all aspects of the statistical environment and infrastructure in which data are collected, processed, and disseminated by integrating aspects of the quality of institution and of the quality of products.
The Data Quality Assessment Framework is organized in a cascading structure that progresses through three levels from the abstract/general to the more concrete/specific. The first level defines the prerequisites of quality and the five dimensions of quality: integrity, methodological soundness, accuracy and reliability, serviceability, and accessibility. The second and third levels divide the dimensions of quality by elements and then by specific indicators. The graphic below defines each of the dimensions of quality and then presents each dimension’s elements.

	DQAF Aspects of Data Quality

	Prerequisites for Quality
	· Statistical systems should be based on adherence to the principle of objectivity in the collection, processing and dissemination
· Elements: legal & institutional environment, resources, quality awareness

	Integrity
	· Institutional arrangements should ensure professionalism in statistical policies and practices, transparency, and ethical standards
· Elements: professionalism, transparency, ethical standards

	Methodological Soundness
	· The methodological basis should follow international standards, guidelines, and good practices
· Elements: concepts, definitions, scope, classification

	Accuracy and Reliability
	· Statistical outputs should sufficiently portray the reality that is measured
· Elements: assessment & validation of data/statistical outputs, revision studies

	Serviceability
	· Statistics should cover relevant information and should be disseminated in a timely fashion
· Elements: relevance, timeliness, periodicity, consistency

	Accessibility
	· Data and metadata should be presented in a clear and understandable manner
· Elements: data/metadata accessibility; assistance to users


 
Module 4 Notes	Page 1

