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ABSTRACT 

 
The Brazilian Ministry of Social Development and Fight against Hunger (MDS) regularly 

promotes the evaluation of its social programs, such as those developed in the Reference 

Centers for Social Assistance (CRAS). Such evaluations make use of a web system that 

supports the collection and processing of information as well as the dissemination of its 

results to local, regional and central government officials through the so-called CRAS 

Census. A meta-evaluation of the CRAS 2008 Census was carried out based on criteria 

specified by the Joint Committee (1994), from which we elicited requirements that enabled 
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improvements of the web system. The article reports new requirements elicited from the 

meta-evaluation of the CRAS 2008 Census, held in the period 2009-2010. The approach of 

meta-evaluation as an alternative source of requirements elicitation took into consideration 

results from evaluations of social programs in order to identify system problems without 

the usual need of intense interaction with users. This approach revealed opportunities for 

improvements in the evaluation process that led to the elicitation of requirements for the 

computerized system. Some of the elicited features were incorporated into the Census 2010 

and others may be incorporated in future censuses. 

Keywords: Requirements Elicitation; Evaluation; Metaevaluation. 

 

1.  INTRODUCTION 

 

Requirements Engineering (RE), in the context of Software Engineering, can be 
seen as an important activity that permeates the communication and modeling activities 
in order to build a bridge between the need for software and its design and 
implementation (Pressman, 2010, p. 120).  

For IEEE (1990), the set of requirements of a system includes: (i) conditions or 
potentialities required by a user to solve a problem or achieve an objective; 
(ii) conditions or potentialities a system, component, or product must exhibit to be 
accepted, and (iii) the documentation related to these two items. 

Pressman (2010, p. 121) categorize the RE tasks as: conception, elicitation, 
elaboration, negotiation, specification (modeling), management, and validation of the 
requirements of a software package. Additionally, the author warns about the possibility 
of overlapping these activities along a project schedule. This work describes the 
elicitation of nonfunctional, functional, and business rules requirements in the context 
of the information systems involved in the evaluation of the CRAS 20081 Census. 

In the case studied the starting point for eliciting requirements were not the 
traditional method of applying interviews to clients to figure out their expectations, but 
rather the results of a critical analysis based on widely accepted evaluation standards 
from the metaevaluation realm (Coosky; Caracelli, 2009).  

 

2.  THE CASE STUDIED 

 

The Centers of Reference in Social Assistance (CRAS) are units managed by the 
Brazilian Ministry of Social Development and Fight against Hunger (MDS) spreaded 
along the 5,560 municipalities in which social services are provided. These centers are 
partially supported by the Federal Government, via the MDS, having the management 
under the municipalities’ responsibility. Their decentralized structure led to an 
expressive participation of municipalities. On the other hand, it hindered the follow-up 
of the policies implementation in the municipalities and the quality management of this 

                                                 
1 The CRAS Census is carried out annually by MDS and refers to the data collection and analysis in the 
Centers of Reference in Social Assistance. This census has been performed regularly since 2007. 
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process by the Federal Government.  

For this reason, in 2007, by means of the Secretariat for Evaluation and 
Information Management (SAGI) and the National Secretariat for Social Assistance 
(SNAS), MDS carried out a census to quantify, identify, and collect information from 
CRAS. Along with this effort, the SAGI designed, created, developed, and has 
maintained the information systems for this purpose. By its side, the SNAS did the 
mobilization, system definitions, and the contact with the municipalities. For this 
census, the SAGI enabled an Internet site in which the municipal manager inserts 
information about the local CRAS. 

Also in 2007, a data collection about location, human resources, physical 
infrastructure, and capacity to articulate with other public and private agencies was 
done. The first results led the MDS to propose indicators and limits to be satisfied by the 
CRAS in terms of services provided, physical infrastructure, and quality, to be measured 
in future census. This way, a traditional census took an evaluation characteristic, by 
subsidizing the delimitation of criteria useful to assess the services offered by the 
CRAS.  

In the subsequent years, beyond the annual census for the CRAS, it was carried 
out a census in the Specialized Centers for Social Assistance Reference (CREAS), in the 
municipal and state boards of social assistance, and in the social assistance management. 
However, the evaluation process with indicators and evaluation criteria was first 
deployed in the CRAS Census conducted in 2007 (Brazil, 2008a). The results of this 
evaluation were published in 2010. 

The evaluation process of the CRAS Census was the first in the two involved 
secretariats that used information systems, indicators, training, and mobilization for 
enhancing the decision-making process in the State and Federal management level 
considering data collected from the Brazilian municipalities. 

Considering the possibility of improvements in any evaluation process, for 
example, in terms of quality or precision (Posavac; Carey, 2003), a metaevaluation for 
this purpose was carried out, based on the Joint Committee´s (1994) evaluation 
standards. According to Hedler (2007, p. 59), metaevaluation is “a research method for 
re-evaluating one or more steps of an evaluation study already done; the previous 
evaluation is compared with quality and validity standards accepted by the scientific 
community, and a new evaluation of the evaluation study in analysis is issued in the 
end”. The standards were used as references for the metaevaluation, as done in Hedler 
(2007), and applied to the CRAS Census process performed in 2007. 

The standards of the Joint Committee (1994) were applied to subsidize the 
improvements in the information systems used in the census. In short, a requirements 
elicitation was performed based on the results of the metaevaluation. 
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3.  THEORETICAL REFERENCES 

 

3.1  Requirements engineering 

Software Engineering (SE), as a research field, provides methodological support 
for the development/construction of software packages, making available techniques, 
methods, and standards that can be applied to the complete lifecycle of a software 
package.  

Usually, the first phase of the software development process is supported by the 
RE, a subdivision of the SE responsible for defining objectives and the limits of 
software (Pressman, 2006, p. 116; Paula Filho, 2009, p.165; Wiegers, 2003, p. 380). SE 
also offers standards like the Capability Maturity Model Integration (CMMI), adopted 
both by practitioners and academy, which has processes targeted to requirements 
development: requirements definition (SEI, 2010, p. 325) and requirements management 
(SEI, 2010, p. 341).  

Wiegers (2003, p. 47) divides the activities of the RE related to the development 
of requirements as: (i) elicitation, (ii) analysis, (iii) specification, and (iv) validation. The 
requirements elicitation phase focuses on discovering the requirements and the 
communication between the developers and the clients. If the communication step fails, 
the resulting software tends to be unfitted to satisfy the necessities and expectance of the 
client. This is the most critical phase (WIEGERS, 2003, p. 115) and, usually, applies 
interviews, information collection, and group discussion as the main methodological 
approaches. 

Pressman (2006, p. 118) points out the main problems in the requirements 
development process: (i) problems with the project scope, (ii) of problem understanding, 
and (iii) in the volatility or changes in the requirements during the project. Saiedian and 
Dale (1999) add other problems: (i) poor communication, (ii) resistance to changes from 
the involved people, (iii) problems of articulation among the involved people, and (iv) 
different perspectives among the target clients. Some software organizations offer 
alternatives to mitigate this problem by creating standards to be used in the RE: the 
CMMI from the Software Engineering Institute (SEI) and the General Guide for 
Improving the Brazilian Software Process (MPSBr) from Softex (2009) are some 
examples.  

Among the possible inputs for the requirements discovery (SEI 2010, p. 329-
330) it can be found: (i) questionnaires, interviews, and scenarios; (ii) prototypes and 
models; (iii) market questionnaires; (iv) brainstorm; (v) use cases; (vi) business cases 
analysis; (vii) software tests; (viii) technology demonstration; (ix) business policies; 
(x) legacy products; (xi) regulatory statutes, and (xii) standards. In this work, the 
requirements elicitation was performed on the basis of programs evaluation standards. 

Based on the SE concepts and in the RE processes recommended by the IEEE 
(1990), and considering the software quality standard from ISO 91262 and the concept 
                                                 
2 The ISO/IEC 9126 standard (INTERNATIONAL STANDARD ORGANIZATION, 2001) focuses on 
the quality of the software product. It establishes a quality model based on the following components: (i) 
the development process, (ii) quality of the final product, and (iii) software product quality in use. 
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of Business Process Management – BPM3, Castro and Guimarães (2010) proposed 
eXtreme Requirements (XR) to the production of requirements according the phases: 
business analysis, solution proposal, requirements definition, prototyping, tests, and 
requirements managements. 

XR classifies the requirements in non-functional, functional, complementary, 
and business rules. Functional requirements are the functionalities or activities 
mandatory for the system to perform. Complementary requirements are characteristics 
or properties derived from the detailing of functional requirement. Business rules come 
from the organizational context, like regulations, conditions, or standards required to 
perform each functionality. Non-functional requirements are characteristics related to 
the software quality. 

 

3.2  Evaluation 

For Worthen, Sanders and Fitzpatrick (2007, p. 35), an evaluation refers to the 
identification, clarification, and application of defensible criteria to determine the value, 
merit, usefulness, effectiveness, or importance of the object evaluated. Stufflebeam and 
Shinkfield (2007,  p. 16) define evaluation as a systematic process to delimitate, obtain, 
report, describe, and judge the information on the merit, value, integrity, feasibility, 
security, significance or equity of an object. Weiss (1997, p. 4) argues that evaluation is 
an approach to attest, systematically, the operation and results of a policy or program 
compared to a set of standards as a way to contribute to the improvement of the policy 
or program. 

It can be noticed, by these definitions, that evaluations should judge or clarify an 
issue on the basis of standards or criteria in order to qualify a social program, a person, 
an organization, or a process. The first definition is broader, mainly due to the fact it is 
not limited to social programs, and was the one adopted in this research.  

According to Worthen, Sanders and Fitzpatrick (2007, p. 44), the results of an 
evaluation can bring improvements to the object, program, or policy evaluated. 
Conversely, an evaluation barely constructed and implemented is a poor guide for 
management decisions. The reason for an evaluation failure can be a bad 
methodological planning or even the lack of ethics from the people or organizations 
involved in the evaluation process. 

The need to attest the quality and improve the construction of new evaluations 
led several organizations and authors to propose standards. These standards can be used 
as metaevaluation mechanisms. 

According to Stufflebeam (2001), “metaevaluation is the process of delineating, 
obtaining, and applying descriptive information and judgmental information about an 
evaluation’s utility, feasibility, propriety, and accuracy and its systematic nature, 
competence, integrity/honesty, respectfulness, and social responsibility to guide the 

                                                 
3 Business Process Management is a management approach focused on identifying, designing, 
implementing, documenting, measuring, monitoring, controlling and improving business processes, 
automated or not, to achieve the desired results, consistent and aligned with the strategic goals of an 
organization (ASSOCIATION OF BUSINESS PROCESS MANAGEMENT PROFESSIONALS, 2009). 
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evaluation and publicly report its strengths and weaknesses”. Among the evaluation 
standards available, there are the Educational Evaluation Standards from the Joint 
Committee (1994), the Guiding Principles for Evaluators from the American Evaluation 
Association (AEA, 2004) and the Government Auditing Standards from the U.S. 
Government Auditing Office (USGA, 2007).  

The Joint Committee was formed initially by a group of authors in the evaluation 
field that worked together from 1970 to 1990, discussing sets of standards to guide and 
evaluating the construction of evaluations. It proposes 30 standards, organized in four 
groups, created to subsidize the evaluation of programs and educational projects, aiming 
at stimulating and improving the interchange of ideas among professional involved in 
evaluations. The Joint Committee (1994, p. 4), however, encourages the use of 
standards from other evaluation methods that, according Stufflebeam and Shinkfield 
(2007, p. 92), are also applicable to metaevaluation. 

The Guiding Principles for Evaluators (AEA, 2004) has five principles: 
(i) systematic inquiry, (ii) competence, (iii) integrity and honesty, (iv) respect for people, 
and (v) responsibilities for general and public welfare. Stufflebeam and Shinkfield 
(2007, p. 110), however, argue that these principles are already considered in the Joint 
Committee standards. 

The guiding principles of the Government Auditing Standards (USGA, 2007) 
were proposed to assure the achievement of high quality auditing that is essential to 
accountability and transparence of public resources investments. For this, auditing must 
be objective, based on facts, impartial, capable of measuring the program performance, 
and make available information related to decision making. According to Stufflebeam e 
Shinkfield (2007), these standards present similarities with the Joint Committee 
proposal and consider standards for independent auditing, judgment of professionals, 
competence, control and quality, fieldworks, reports, and performance of auditing. 

The standards from the Joint Committee - USGA and AEA - as suggested by 
Stufflebeam and Shinkfield (2007, p. 109), are diverse in details and guidance, non-
contradictory and complementary. So, for this work, the Joint Committee criteria (1994) 
were adopted. 

 

4.  METHODOLOGICAL ISSUES 

 

This work departs from the assumption that an evaluation involving Information 
Systems (IS) can be metaevaluated in order to generate input to the requirements 
elicitation of software aiming at improving future evaluations. Figure 1 illustrates this 
assumption, according to the continuous improvement approach shown as a spiral that 
starts in the computerized evaluation. 
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Figure 1 - Improvement cycle of evaluation systems by means of metaevaluation based 
on information systems 

 

4.1  Specifying a method to study the case CRAS 2008 Census 

The evaluation of the CRAS 2008 Census was taken as starting point to indentify 
new requirements in the evaluation process of the CRAS. The requirements’ elicitation 
was carried out on the basis of results from the metaevaluation performed using the 
Joint Committee standards (JOINT COMMITTEE, 1994). This metaevaluation involved 
an investigation based on interviews, documents, and process regulation. 

The standards from the Joint Committee were chosen due to its generality, 
comprehensiveness, and wide acceptance by the scientific community (Coosky and 
Caracelli, 2009). Moreover, these patterns suggest recommendations and common errors 
in assessments, enabling its use as a guide for identifying weaknesses in the evaluation 
process whose solution may involve the use of Information and Communication 
Technologies (ICT). Table 1 lists the documents, systems, and interviews examined in 
the metaevaluation of the CRAS. 
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Recommendations and errors 
Source* 

1 2 3 4 

Standard “Complete and Fair Evaluation” 

Recommendations     
1.  The reports must indicate the strengths and weaknesses in the evaluation and justify them.     
2.  Request critical and meticulous comments from the people involved in the process before 

publication of results. 
    

3.  Report restrictions on the cost and time for completion of the evaluation.     

Main errors occurred in the evaluations - Joint Committee (1994)     
4.  Manipulation of strengths and weaknesses in order to favor individuals or groups.     
5.  Promotion or protection of personal interests of evaluators or bias in the evaluation.     
6.  Report judgments or interpret findings of strengths or weaknesses without taking into account 

other points of view that can change the conclusions. 
    

7.  Report speculatively or try to control how the strengths or weaknesses are presented.     
8.  Do not show what methods were used to define the strengths and weaknesses.     
9.  Report only negative points.     

Standard “Systematic Information” 

Recommendations     
1.  Assure that the evaluation team is trained to follow the data collection rules.     
2.  Verify systematically errors in the collection, processing and dissemination of information in 

order to assure quality in the process. 
    

3.  Using external audits to verify data entry.     
4.  Keep track of the original data so that the integrity of the information can be protected.     
5.  Adopt and implement standards and procedures for information retrieval.     
6.  Create routines with stakeholders to confirm that the data is accurate.     
Main errors occurred in the evaluations - Joint Committee (1994)     

7.  Assume whoever collects information follows the rules.     
8.  Assume that the people in charge read, understand, and follow the instructions given them.     
9.  Do not check the accuracy of instruments for data collection.     
10. Assume that the results of tests performed by machines are correct only because they were made 

by machines. 
    

11. Failures in the management of large volumes of information.     
12. Hiring inexperienced people.     
13. Ignore control of large volume of information.     
14. Failure in controlling information access.     

Standard “Conclusions Justified” 

Recommendations     

1.  Develop conclusions that address simultaneously the issues of assessment and reliably reflect 
the processes and findings. 

    

2.  Relate the findings with the information collected.     

3.  Generating, evaluating, and reporting alternative conclusions and indicate why these findings 
were not used. 

    

4.  Limiting what the situations, time, people, contexts and purposes were for each finding of the 
evaluation. 

    

5.  Caution from the staff when interpreting the data found.     

6.  Request "feedback" from the participants of the evaluation on the credibility of the 
interpretation, explanations, conclusions and recommendations before completing the report. 

    

Main errors occurred in the evaluations - Joint Committee (1994)     

7.  Focus on answering the questions involved without worrying about the limitations of the 
assessment procedures and data. 

    

8.  Support the conclusions on insufficient or inadequate information.     

9.  Be very cautious in interpreting the evaluation results.     

10. Failure in reporting the evaluation limits.     

* (1) Evaluation report; (2) Management system of the CRAS 2008; (3) Business expert; (4) IT expert  

Table 1 - Recommendations and main errors according to the instructions from the Joint 
Committee (1994)  
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The Joint Committee (1994) provides standards to verify the adequability, 
usefulness, and precision of an evaluation. Three standards were chosen for the analysis: 
(i) Evaluation Complete and Fair, (ii) Systematic Information, and (iii) Conclusions 
Justified. These standards were chosen by a committee of three senior professionals in 
the ICT that agreed that these standards are related to the identification of new software 
requirements. 

As detailed in Table 1, the main input to the metaevaluation was: (i) the 
evaluation report (Brasil, 2010), (ii) semi-structured interview with a business expert, 
(iii) the software Manager CRAS 2008 (BRASIL, 2008b), and (iv) semi-structured 
interview with the IT expert from the MDS. Both the interviewees were active in the 
evaluation process. The business expert worked the CRAS 2008 evaluation process 
from the formulation of questions to the generation of the final evaluation report. The IT 
expert participated in the software development and followed the information processes 
of the evaluation. According Coosky and Caracelli (2009), this input is frequently used 
in metaevaluation processes. 

The requirements definition was done by means of the Requirements Definition 
Document (RDD), proposed by Castro and Guimarães, as part of eXtreme Requirements 
method. This artifact is used to identify the software requirements, the business rules, 
the traceability matrix, and the prioritization of requirements from the business 
processes evaluated. This document includes: (i) functional requirements, 
(ii) complementary requirements, (iii) non-functional requirements, (iv) business rules, 
(v) processes flow, (vi) users list, and (vii) risk analysis. The traceability of requirements 
was not considered since the focus did not include the requirements management. 

 

5.  RESULTS OF CRAS 2008 METAEVALUATION AND REQUIREMENTS 

ELICITATION 

 

According the standard “Evaluation Complete and Fair”, an evaluation must 
point out the strengths and weaknesses of the evaluated program, allowing the emphasis 
of successful issues beyond the correction of existing errors. A summary of the data 
collected with respect to this standard is shown in Table 2. 



202 Ferneda, E., Prado, H. A. do, Gadelha, M. G., Hedler, H. C. 

JISTEM, Brazil Vol. 11, No.1,Jan/Apr 2014,  pp. 193-214     www.jistem.fea.usp.br           

Recommendations Results Improvements in IT 

1.  The reports must indicate the 
strengths and weaknesses in the 
evaluation and justify them. 

Yes - 

2.  Request critical and meticulous 
comments from the people 
involved in the process before 
publication of results. 

Partial 
Made available a transactional tool 
for recording comments 

3.  Report restrictions on the cost and 
time for completion of the 
evaluation. 

No 

Suggestion of a financial/accounting 
information system to record the 
expenses or the use of any software 
project management 

Main errors Results Improvements in IT 

4.  Manipulation of strengths and 
weaknesses in order to favor 
individuals or groups. 

Undetermine
d 

Suggested the use of software agents 
to verify all published data 
Made available a transactional tool 
for data verification by the States 

5.  Promotion or protection of 
personal interests of evaluators or 
bias in the evaluation. 

No - 

6.  Report judgments or interpret 
findings of strengths or 
weaknesses without taking into 
account other points of view that 
can change the conclusions. 

Partial 
Made available a transactional tool 
for enabling that States and 
municipalities issue their opinions 

7.  Report speculatively or try to 
control how the strengths or 
weaknesses are presented. 

Yes - 

8.  Do not show what methods were 
used to define the strengths and 
weaknesses. 

No - 

9.  Report only negative points. No - 

Table 2 - Analysis of the standard “Complete and Fair Evaluation” 

 

Next standard, “Systematic Information”, advocates that the information col-
lected, processed, and included in the reports must be revised and corrected if an error is 
found. The results by applying this standard are shown in Table 3. The main IT 
improvements found in the application of this standard refer to communication among 
the people involved in the evaluations and user authentication.  
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Recommendations Results Improvements in IT 

1.  Assure that the evaluation team is 
trained to follow the data collection 
rules. 

Yes - 

2.  Verify systematically errors in the 
collection, processing and 
dissemination of information in 
order to assure quality in the 
process. 

Partial 
Improve the data collection module to 
strengthen the interaction with the user 

3.  Using external audits to verify data 
entry. 

Partial 
The system should enable notification 
of problems found in data by external 
audits 

4.  Keep track of the original data so 
that the integrity of the information 
can be protected. 

Yes - 

5.  Adopt and implement standards 
and procedures for information 
retrieval. 

Yes - 

6.  Create routines with stakeholders to 
confirm that the data is accurate. 

Partial 

The system Manager should enable the 
visualization of data collected by an 
organized society with a 
communication channel to report bugs 
or request clarification 

Main errors Results Improvements in IT 

7.  Assume whoever collects 
information follows the rules. 

No - 

8.  Assume that the responsible people 
read, understand, and follow the 
instructions given them. 

yes 

Improvements in the process of 
authentication in order to assure that 
the responsible for feeding the system 
was trained 

9.  Do not check the accuracy of 
instruments for data collection. 

Partial 
Improvements in the process of tools 
testing 

10. Assume that the results of tests 
performed by machines are correct 
only because they were made by 
machines. 

No - 

11. Failures in the management of 
large volumes of information. 

No - 

12. Hiring inexperienced people. Partial - 

13. Ignore control of large volume of 
information. 

No - 

14. Failure in controlling information 
access. 

Partial 
Improvements in the authentication 
mechanism 

Table 3 - Analysis of the standard “Systematic Information” 

 

In the standard “Conclusions Justified”, the Joint Committee (1994) argues that 
the conclusions of an evaluation must be explicitly justified to enable their analysis by 
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the people involved in the evaluation or program. In Table 4 a summary of the analysis 
based on this standard is shown. The main improvement arising with respect to IT is to 
enable the people involved to provide feedback related to their experience in the 
evaluation. 

Recommendations Results Improvements in TI 

1.  Develop conclusions that address 
simultaneously the issues of 
assessment and reliably reflect the 
processes and findings. 

Yes - 

2.  Relate the findings with the 
information collected. 

Yes - 

3.  Generate, evaluate, and reporte 
alternative conclusions and indicate 
why these findings were not used. 

No - 

4.  Limit what the situations, time, 
people, contexts and purposes were 
for each finding of the evaluation. 

Yes - 

5.  Caution from the staff when 
interpreting the data found. 

Yes - 

6.  Request "feedback" from the 
participants of the evaluation on the 
credibility of the interpretation, 
explanations, conclusions and 
recommendations before 
completing the report. 

No 
To collect data by means of an 
information system to cope with the 
feedback from the involved people 

Main errors Results Improvements in IT 

7.  Focus on answering the questions 
involved without worrying about 
the limitations of the assessment 
procedures and data. 

No - 

8.  Support the conclusions on 
insufficient or inadequate 
information. 

No - 

9.  Be very cautious in interpreting the 
evaluation results. 

No - 

10.Failure in reporting the evaluation 
limits. 

yes - 

Table 4 - Analysis of the standard “Conclusions Justified” 

Next, a detailed discussion on the results from the standard “Complete and Fair 
Evaluation” is presented in which items 1, 2, and 3 refer to the recommendations and 
the others (4 to 9) are related to the main errors: 

1. All indicators that point out the strengths and weaknesses for each CRAS 
were found in the system Manager. There is no information on the methodology for 
generating these indicators; however, this information is included in the evaluation 
report (Brasil, 2010, p. 137-173). 

2. There are no records of comments from the people involved neither in the 
system Manager nor in the final report. Asked about this fact, the business expert 
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reported meetings occurred with the representatives from States, municipalities, and the 
Federal Government to criticize the evaluation process, but no record was done. An 
improvement could be the adoption of a transactional information system integrated 
with the Manager to enable the managers from States and municipalities to criticize the 
data and indicators to be published. 

3. Nothing was found with respect to this recommendation neither in the report 
nor in the system Manager. There are financial and accounting information systems that 
can be used in the evaluation. It is also possible to adopt systems for project 
management. 

4. No inconsistency was detected. However, the analysis of data requires 
further investigation that could be accomplished, for example, by a software agent4 that 
compares the results with the original data. States can also check the results via system 
Manager and with the support of a system for data recording and information about the 
manipulation of any report. 

5. The business expert stated that neither promotion nor protection of the MDS 
interests happened. 

6. There is no information about any other possible approaches for analyzing 
data and indicators neither in the system Manager nor in the final report.  

7. According to business expert, the generation of indicators was made 
preventing any great loss to the CRAS and municipalities. 

8. The methods for defining strengths and weaknesses (Brasil, 2010 p. 137-
173) are available in the evaluation report. 

9. Both the system Manager and the evaluation report present the strengths and 
weaknesses of each CRAS. 

A summary of the strengths and weaknesses found and respective 
recommendations for the IT team is shown in Table 5. This table details the 
requirements elicitation based on the metaevaluation. 

                                                 
4 According to Russell and Norvig (2010, p. 34), an agent is an entity that perceive its environment by 
mean of sensors and actuate over this environment by means of actuators, processing information and 
knowledge. 
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Standards Weaknesses Recommendations 

Complete 
and Fair 

Evaluation  

Absence of critical and meticulous 
comments from the involved people 
before the publication of the results. 

1.  A transactional tool for recording 
comments can be made available. 

Issues related to costs and timetable 
were not reported. 

2.  A financial/accounting 
information system can be used to 
record the expenses or any 
software for project management 
can be adopted. 

Publication of reports without 
considering other points of view. 

3.  Development of a transactional 
tool to record opinions of States 
and municipalities. 

Information 
Systematic 

Verification of errors in the data 
collection. 

4.1 It is possible to use software 
agents to verify all published data. 

4.2 Offer of transactional tool for the 
States validates the data. 

Absence of external audits to 
validate the data. 

5.  The checking and data 
conferencing could be more 
formal by means of a 
collaboration tool with the 
participation of States and 
municipalities 

Lack of routines to validate the data 
by the stakeholders. 

6.  The checking and data 
conferencing could be more 
formal by means of a 
collaboration tool with the 
participation of States and 
municipalities 

Assume that the involved people 
read and understand the instructions 
for data collection. 

7.  Improve the authentication 
process of system to ensure that 
the people who completed the 
system were trained. 

Verification of the tools for data 
collection. 

8.  Improve the process of tool 
testing. 

Failure to control and access to 
information. 

9.  Improve the authentication 
process. 

Justified 
Conclusions  

Request feedback from participants 
about the credibility of the 
evaluation and interpretation, 
explanations, conclusions and 
recommendations before 
completing the report. 

10. Collect data by means of an 
information system, considering 
the feedback from participants. 

Table 5 - Summary of the results from the requirements elicitation by means of 
metaevaluation of the CRAS 2008 Census 

 

6.  DEFINITION OF SOFTWARE REQUIREMENTS 

 

Based on the recommendations raised during the metaevaluation of the CRAS 
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2008 Census, a definition of desirable requirements was formulated for the 
improvement of the ITC solutions available in the context of the CRAS evaluation. For 
this, the construction of requirements for recommendations 1, 3, 4.2, 5, 6, 7, 9, and 10 
was chosen, as shown in Table 5. These recommendations refer to the registration 
information and comments from States and municipalities regarding the collected data 
or conclusions of the evaluation. Thus, the construction of a system that provides a 
formal channel of communication between federal, State and municipal levels and that 
integrates in the “Manager CRAS System” is one way of implement the 
recommendations suggested by the metaevaluation. Recommendations 2, 4.1, and 8 
were not considered because they are not directly related to an activity of designing and 
developing information systems. 

6.1  The activity flow of the CRAS 2008 Census 

The activity flow of the evaluation of the CRAS 2008 is shown in Figure 2. In 
this figure, each column represents one of the three actors involved in the process 
(MDS, STATES and MUNICIPALITIES) and activities under their responsibility. It 
begins making available, by the technical and business team from the MDS, of the 
online questionnaire for completion by managers of the CRAS. Completed 
questionnaires are analyzed by the technique and business team of the MDS and 
disseminated to the States and other officials through the “Manager CRAS System”. 
However, feedback, critiques and supplementary information from States can only be 
done informally and not controlled. Therefore, the MDS is solely responsible for the 
analysis and interpretation of data and the generation of evaluation findings. In other 
words, there is no formal participation of States and municipalities in the review 
process. 

 

Figure 2: Activity flow from the CRAS 2008 Census 
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In the suggested process (Figure 3), a communication module among the MDS, 
States, and municipalities was added in the CRAS (MODCCRAS) evaluation. This 
module allows the formal record of comments and questions and data verification by all 
involved in the evaluation. This way, they can opine about the evaluation process and in 
the generate information. These opinions can be considered for the analysis and support 
the decision on new treatments of information. Among the evaluation results there are 
the problems found in the implementation of policies related to the CRAS that are 
potentially useful to recast these policies.  

 

Figure 3: Activity flow proposed 

 

6.2  Requirements 

For the implementation of process depicted in Figure 3, it is proposed the 
functional requirements, complementary requirements, business rules, and non-
functional requirements, respectively shown in Tables 6, 7, 8, and 9. 
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Id: Description  

- Comments and Critics Module 

RF1: The system must record all comments/criticisms of the managers of the MDS / States / 

Municipalities (RC1, RC2, RNG1, RNG2, RNG25) 
RF2: The system should record comments/criticisms of each table, graph and map available in 

the “Manager CRAS System” (RC1, RC2, RNG3) 
RF3: The system should allow MDS users to delete criticisms and comments (RNG5, RNG6) 
RF4: Generate Query: quantitative Comment  (RC3) 
RF5: Search for comments / criticisms that contain specific words (RC4, RNG7) 
RF6: Find all comments by a particular user (RC5) 
RF7: Search amount of user access (RC6) 
RF8: Generate query: list comments / criticisms unanswered (RC7, RNG4, RNG7) 
RF9: The system should allow MDS users  to moderate posts  (RC8, RNG6) 

- Errors Control Module 

RF10: The system should record all errors found by the managers of the MDS / States / 

Municipalities  (RC8, RNG8, RNG9) 
RF11: The system should log errors in each table, graph and map available in the “Manager 

CRAS System” (RC8, RNG9, RNG10) 
RF12: The system should allow MDS users to moderate error messages (RC9, RNG11) 
RF13: The system should allow users to delete the MDS error messages (RNG11, RNG12) 
RF14: The system should allow registering possible solutions to the problems encountered 

(RNG13) 
RF15: Generate query: List of reported errors that remain to be answered (RC10) 
RF16: Generate query: List users who reported errors (RC11) 

- Poll Module 

RF17: The system should allow the construction of a poll by MDS (RC12, RNG14) 
RF18: The system should allow to create a list of users who will fill out the survey (RC13, 

RNG15) 
RF19: The system should allow MDS users  to enable compulsory voting in a poll (RNG15, 

RNG16) 
RF20: The system should allow the MDS association with polls, comments and criticisms 

(RNG17) 
RF21: Generate Report: for each poll, the system generates a report with the result (RC14, 

RNG18) 
- Authentication Module  

RF24: The system can only give access to users who perform authentication (RC15, RNG19, 
RNG20) 

RF25:  The system should allow users with an “MDS”  profile to create users with “States” and 
“Municipalities” Profiles (RC16, RNG21) 

RF26: The system should identify users from the MDS through the LDAP (RNG22) 
RF27: The system should allow users of States to create the municipality users (RC16, RNG23) 
RF28: The system must allow the MDS users to lock states and municipality users (RNG23) 
RF29: The system must allow users of states to lock municipal users (RNG24) 
RF30: Generate report with all system authentications (RC17) 

Table 6 - Functional requirements 
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Id: Description  

RC1: The comments / criticisms must be enabled to attachment files 
RC2: Review / critique must register the user, date and time 
RC3: Number of access per user, total quantity of access and users who have not accessed the tools 
RC4: Search in title and body of the comment 
RC5: Search by username, all comments / criticisms made by this manager 
RC6: A report containing the login user ID, name, type of manager (MDS / State / Municipality) last 

access, number of accesses performed and amount of comments / criticisms made should be 

generated 
RC7: The system must record each error by a unique identifier with date and time of each release 
RC8: Every record must contain a unique ID, title, date, time and user 
RC9: Allow or disallow the publication 

RC10: Detailing the time, date, user ID number and allow the order based on these criteria 
RC11: List of users who reported errors in alphabetical order 
RC12: The poll must have an identification number, a theme and select Options. 
RC13: User profiles are the MDS, states or municipalities 
RC14: The report must contain: users who answered the poll and results 
RC15: The user must be authenticated by a valid email address and an alphanumeric password with six or 

more digits 
RC16: Name, CPF, state, county, type of manager (state or municipality) must be registered 
RC17: The report must include date, time, ip, user, type of manager 

Table 7: Complementary requirements 

Id: Description  

RNG1: States should be able to record comments / criticisms of tables, graphs and maps available in the 
“Manager CRAS System” 

RNG2: Municipalities should be able to record comments / criticisms of tables, graphs and maps available 
in the Manager CRAS System 

RNG3: The MDS / States / Municipalities can answer all comments and criticisms  
RNG4: The system must allow the ordering of comments / criticism on the criteria of quantity of visits, 

voting participants and chronologically 
RNG5: The MDS should have right to delete existing comments and criticisms  
RNG6: The MDS must have the right to moderate comments and criticisms 
RNG7: The System must display the unanswered comments and criticisms  
RNG8: The MDS should be able to log errors found in data 
RNG9: States should be able to log errors found in the data 

RNG10: Municipalities should be able to log errors found in data 
RNG11: The MDS should be able to moderate the error logs 
RNG12: The MDS must have the right to delete registry errors 
RNG13: The MDS should be able to record possible solutions to the problems encountered 
RNG14: The MDS must have the option of opening polls for municipalities / states to comment  
RNG15: Each poll should be planned to receive a list of municipalities / states 
RNG16: The vote of the people on this list may or may not be mandatory  
RNG17: Each poll must be associated with a discussion / review / critique. 
RNG18: Each poll should generate a report available for the MDS  
RNG19: Each system user must have a login and password 
RNG20: Users of the MDS / States / Municipalities must authenticate to gain access to the system 
RNG21: The MDS should be able to register the teams of States and Municipalities 
RNG22: Users of the MDS must be identified with the LDAP authentication 
RNG23: States are responsible for the registration of local users 
RNG24: MDS is able to block any user 
RNG25: Comment or criticism must have a unique identification number 

Table 8: Business rules proposed 
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Id: Description  

 Functionality 

RNF1: All reports must be issued in available formats: HTML, PDF and CSV 
- Reliability 

RNF2: The data generated by the software must be stored in a RAID 1 environment and the backup must 
be in another environment or city 

RNF3: Every data exchange should be carried out using a secure connection (HTTPS) 
- Performance 

RNF4: The system must support up to 100 concurrent transactions  
- Portability 

RNF5: The system must be compatible with browsers (Internet Explorer , Firefox and Chrome) 
RNF6: The system should run on web platform (Linux + Apache + PostGres + PHP)  

- Usability 

RNF7: The system must be accessible to the visually impaired 
- Maintainability 

RNF8: The system needs to have availability of 99% of time in operation 
RNF9: The databases should be checked daily for errors and failures through intelligent agents 

Table 9: Non-functional requirements 

 

The functional requirements were divided into components that comprise the 
MODCCRAS module: (i) comments and criticisms, (ii) error control, (iii) survey, and 

(iv) authentication. The purpose of these four components is to troubleshoot 
authentication and registration of feedback, critics and errors. 

The non-functional requirements of the system were not obtained directly from 
the metaevaluation process; they were discussed with the IT expert who participated in 
this process. Thus, they were inserted by being part of the artifact RDD of the eXtreme 
Requirements method. 

 

6.3  Profiles, permissions and risk analysis 

There are three user profiles accredited in the system: employees of the MDS, 
users of States, and users of municipalities. Everyone can access any component, but 
with pre-defined constraints on functional requirements and business rules. 

Risk analysis consists of mapping the possible problems or interferences that a 
project may face during its execution. For example, the risk mapped for this project 
comes from municipalities and States that participated in the evaluation process. As 
shown in Figure 4, without their active participation, it would not be possible to 
construct an evaluation fitting the recommendations of metaevaluation. 
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Identification Projection Risk assessment Administration 

Identification Description Category Probability 
Period of  

occurrence 
Impact Risk level 

Priorizatio

n 
Monitoring 

01 

Non 

involvement of 

States and 

municipalities 

Management Normal 

After 

delivery of 

system 

No validation 

of information 
High  MDS 
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. 
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Figure 4 - Example of the MODCCRAS Risk Matrix 

 

7.  CONCLUSIONS 

 

The CRAS provide social assistance services throughout Brazil. In 2008, the 
MDS, as a major sponsor of programs and social policies, evaluated the quality of these 
units. This evaluation involved the mobilization of people across Brazil that supplied 
the information used for the preparation of indicators of quality. 

Based on the consolidated results of the CRAS 2008 Census, a metaevaluation 
was performed in order to help the requirements elicitation process. The method applied 
resulted from a mixed of a metaevaluation approach and the XR methodology for 
defining requirements. Despite the limitations of this study in terms of the number of 
patterns used for the metaevaluation of the 2008 CRAS, ten recommendations on how 
the ICT could improve the evaluation process were obtained.  

This work contributed to the context of RE, since the current process of UML 
object-oriented requirements analysis  for information systems projects has as its 
starting point the formulation of use cases involving: (i) identifying the needs of a 
particular actor (human or otherwise), (ii) their interfaces with the system, and 
(iii) actions to be performed (Pressman 2010, p. 161). This is a process based typically 
on the expectations of the users in relation to information systems. A critical view 
adopted in a metaevaluation allows the identification of weaknesses that can be mapped 
in the ICT solutions. 

The results from this work can open new opportunities for research, like: 
(i) extend the application of the methodology to other standards of the Joint Committee 
in the context of the CRAS evaluations, (ii) apply the methodology proposed in other 
evaluations conducted by the MDS or other governmental units interested in improving 
their information systems for evaluation, (iii) study the role of ICT in each standard  of 
the Joint Committee, and (iv) deepen studies on requirements elicitation based on the 
analysis of critical processes. 
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