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Abstract

:

This study investigates the Korean Educational Information Disclosure System (KEIDS) and suggests sustainable development policies for KEIDS to improve school-level data-based decision-making (DBDM) from the educational administration’s perspective. It also raises the following questions: What are the barriers impeding effective data use by the KEIDS? How do school teachers, who are directly involved in using data, effectively prepare for DBDM using the KEIDS? How can the KEIDS be improved for DBDM concerning quality data, school context, and institutional support? To answer these questions, the study reviewed KEIDS-related documents and interviewed 24 school teachers through an interpretive case study approach while using a research framework of data quality, school contexts, and institutional support. Its results highlight important issues with the KEIDS and sustainable DBDM, in other words, teachers and administrators are not always conscious of the need for using data; the lack of data use understanding creates issues among principal leadership and teachers’ involvement and cooperation; the quality of the student data in the Schoolinfo system is questionable; and the central education authority focuses on simply disclosing student data rather than pursuing the goal of the KEIDS. The study suggests facilitating DBDM through the KEIDS in terms of data quality, school context, and institutional support.
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1. Introduction


Under the Elementary and Secondary Education Act (ESEA), 2001, nicknamed No Child Left Behind, US accountability policies mandated that educators, administrators, and policymakers significantly employed standardized test results for improving student achievement and teaching and learning [1,2,3,4,5]. Similarly, the Korean government has pushed educational autonomy and accountability policy since Kim Young-sam’s administration began in 1993 [6], a critical year that included the end of the military government and a starting point for the democratization and liberalization of the Korean society. In this context, the Kim Young-sam administration implemented government-mandated educational reforms to promote educational marketization, democratization, liberalization, and decentralization when it released the 5.31 Education Reform Plan in 1995 [7]. Meanwhile, since 1995, the Korean government has continued to implement various educational policies, such as school and teacher evaluation, national standardized testing, high school choice, open recruitment system of principals, and a teacher merit pay system, focusing on client-oriented education, school autonomy, and educational excellence.



On 25 May 2007, with the Act on Special Cases concerning the Disclosure of Information by Education-Related Institutions (ADIE), the Korean educational authority established the Korean Educational Information Disclosure System (KEIDS) to enhance school autonomy and raise educational accountability [8]. On 1 December 2008, it mandated the disclosure of both elementary- and secondary-school information and university information through divided dual data systems (Student and school information in Korea is disclosed through two separate data systems: web systems for disclosing elementary- and secondary-school information (www.schoolinfo.go.kr) and for disclosing university information (www.academyinfo.go.kr)). The policy can be summarized as a historical product to enhance Korean school autonomy and its educational accountability; it is also an example of the path dependence referenced in the theory of historical institutionalism [9,10]. As stated in Article 1 of the ADIE and suggested in the master plan of the KEIDS published by the Ministry of Education (MOE) [11], the primary aim of the KEIDS is to protect the right of the public to know and to participate in education, to guarantee the improvement of efficiency and transparency in school management, and to promote scientific and policy research. Moreover, the MOE suggested that the data system will allow autonomous reform efforts on the basis of freely disclosed school information, which should improve schooling and solve the education gap among schools [11]. On the basis of this statement, we know that the policy aims to help educators, administrators, and policymakers use data to better facilitate decision-making.



The KEIDS is based on the ADIE. The ADIE defines information as “a document (including an electronic document), drawing, photograph, film, tape, slide, or any other similar medium prepared or acquired by an education-related institution for its business in connection with school education” (Article 2, Paragraph 1). The ADIE suggests publication, which means “an education-related institution notifies or provides information held and managed,” as a method of disclosure (Article 2, Paragraph 3). The ADIE also mandates that “the head of a school that provides elementary or secondary education shall publish each of the following information which is held and managed by the school, at least once a year” (Article 5, Paragraph 1) to the superintendent of the office of education. However, the ADIE clearly stipulates that “no information published or provided pursuant to this Act shall include personal information of students and teaching staff” (Article 3, Paragraph 2). ADIE Article 1 clearly suggests the purpose of disclosing school and student data as follows:




…To guarantee citizens’ right to know and promote academic studies and research on policies by providing for the duty to disclose information held and managed by each education-related institution… in order to encourage participation in school education and enhance the efficiency and transparency of educational administration.





The KEIDS aims to actively disseminate the educational information (see Table 1) managed by education-related institutes (ADIE, Article 2), and it functions as a main mechanism to form a data-based decision-making (DBDM) culture [12]. However, few studies have comprehensively discussed both DBDM and the policy and reform direction of the KEIDS for improving school effectiveness and management in Korea. Therefore, this study aims to investigate the present status of the KEIDS and explore a sustainable reform and policy direction for the KEIDS to promote DBDM at the school level. The research questions are as follows: (1) What are the barriers impeding effective data use by the KEIDS? (2) How do school teachers who are directly involved in using data effectively prepare for DBDM using the KEIDS? (3) How can the KEIDS be improved for DBDM using the perspectives of data quality, school context, and institutional support? To address these questions, the author first reviewed the literature on DBDM and then analyzed the KEIDS through the key features of data quality, school context, and institutional support suggested in Wayman et al. [4,13]. Second, the research included interviews with school teachers. Third, the author considered the problems and reform directions of the KEIDS using the theoretical frameworks and the concepts addressed in the current literature regarding DBDM from the educational administration’s perspective. Although the KEIDS employs dual data systems, the scope of this study is confined to the elementary- and secondary-school information system. Moreover, the research will use limited data disclosed through the KEIDS. Therefore, instead of focusing on the Korean accountability policy, this paper scrutinizes the scope and content of the published data within the KEIDS.




2. Theoretical Background


Data use has been identified as a critical factor in improving schools and ensuring school effectiveness in the era of educational accountability [8,14,15]. In this sense, DBDM, which has been used interchangeably with several terms such as data-driven decision-making, research-based decision-making, and evidence-based decision-making, stands for not only using data to determine educational policies but also striving to improve educational and leadership practices through sustainable inquiry [16,17,18].



DBDM generally means that educators and policymakers recognize the value of data as well as utilize and analyze school and student data to provide educators and policymakers with scientific evidence to determine educational policies at both school and national levels, develop teachers’ professional development, and improve student learning [2,18,19]. This research focuses on data quality, school contextual factors, and institutional support [4] (pp. 15–17) as key characteristics for facilitating DBDM.



2.1. Data Quality


Data quality is critical to promoting fruitful decision-making in schools [1,15,16,20,21]. However, it is difficult to define the concept because quality is a subjective notion that is “judged by the user in terms of its credibility and usefulness” [1] (p. 609). In addition, the concept of data quality involves various factors, characteristics, and attributes [22,23,24], as shown in Table 2. For example, Côrte-Real, Ruivo, and Oliveira [25] (p. 4), who conceptualize data quality as “explicit knowledge,” included “formal, precise, easily codified, documented, transferred, or shared” types of knowledge. Similar to the definition of quality in Luo [1], Attard, Orlandi, Scerri, and Auer [26] (p. 403), who briefly define data quality as “fitness for use”, believed that the concept of data quality implies objectivity and subjectivity. Finally, Vetrò et al. [23] (p. 331) presented a framework for measuring data quality in six categories such as understandability, time aspects (currentness and expiration), completeness, traceability, and compliance. This tool of Vetrò et al. [23] is meaningful in that it includes multidimensional elements of data quality and can be measured statistically. However, there are limitations because each element of the quality of data is focused on numerical evaluation and is not clearly defined.



In summary, the concepts and elements of data quality are presented in various ways so that it is difficult to clearly define them. In this context, it is essential to derive elements that include a clear definition for the policy evaluation of data quality of a specific data system. Therefore, three elements of Thomas [32] who divided the value of data into three categories such as relevance, sufficiency, and veracity and who specifically defined the categories of data quality are useful. According to Thomas, relevance means “the information constitutes information for (or against) some proposition”. Sufficiency involves “corroboration with other instances of the same kind of evidence or other kinds of evidence”. Veracity is defined as “evidence has been free from distortion and as far as possible uncontaminated by vested interest” [32] (p. 5). These three concepts establish quality student data for DBDM as information gathered in an objective and valid way that can provide educators, policymakers, and parents with sufficient and relevant educational evidence to make a decision. On the contrary, Marsh et al. [2] discussed the issue of data quality validity in relation to the concept of veracity as follows:




Many educators questioned the validity of some data, such as whether test scores accurately reflect students’ knowledge, whether students take tests seriously, whether tests are aligned with curriculum, or whether satisfaction data derived from surveys with low response rates accurately measure opinions. These doubts greatly affected some educators’ buy-in, or acceptance of and support for the data.



(p. 8)





Considering the above discussion, data quality can be understood as a technical factor to evaluate whether the KEIDS keeps high-quality, timely, accurate data [4,13,15,25,33]. Creating and sustaining quality data is an essential prerequisite for facilitating DBDM. High-quality data is a basic element in DBDM. In addition to quality data, important factors, which include calibration, principal leadership, teacher involvement, and collaboration, as well as institutional support [4] are important for evaluating the present conditions for operating the KEIDS.




2.2. School Context


2.2.1. Calibration


Calibration describes “how aware individuals are of what they do and do not know” [34] (p. 437). Calibration is related to how educators define teaching and learning with respect to data use, determine how teaching is conducted under these definitions, know how to assess student learning, and consider how they react to results [4,35]. It is a critical concept in evaluating whether the KEIDS promotes DBDM. In addition, one of the key reasons for using student information is to implement differentiated instruction for students [3,36].




2.2.2. Principal Leadership


Existing research recognizes the role and function of the principal as a key factor in improving school effectiveness and student academic achievement [37,38,39]. The principal is also a primary agent in facilitating data use [1,2,4,5,16,18,35]. However, as Luo [1] discussed, empirical research within DBDM has treated principal leadership lightly, even though the role of principals and principal leadership can affect the extent to which DBDM is implemented at the school level. Therefore, this study focuses on principal leadership and the extent to which principals support the use of data systems [4,15,18]. In addition, teachers’ collaborative activity and involvement seem to be important factors because school leadership roles, functions, and responsibilities need to be distributed to a broader group of stakeholders [19,39,40].




2.2.3. Teacher Involvement and Collaboration


Teacher involvement and collaboration are critical factors in successful schools [39,41]. According to Marsh et al. [2] (p. 8), data use expands when teachers are intrinsically motivated to utilize data. Teacher involvement is often the driver of DBDM and a critical element in the extent to which teachers use school and student data [4,16,18] to conduct differentiated instruction for improving student achievement [3]. Collegiality is critical to teacher involvement [39,42] because it is an important element for building a democratic learning community [43].



Furthermore, collaborative activity and inquiry among schoolteachers are considered sine qua non for making professional learning communities to improve teaching and learning [37,44]. In this sense, the element of collaboration involves whether educators closely collaborate with each other to facilitate data use [2,4,35,45]. Collaboration for DBDM at the school level is closely related to the organizational culture and principal leadership. In other words, a positive school culture likely eventually results in effective DBDM, and principals who emphasize the use of data inspire cooperation among school educators [2,16] as the principal acts as a role model [38].





2.3. Institutional Support


Institutional support is a critical factor in facilitating DBDM in schools [2,33,45,46]. Marsh et al. [2] (p. 8) suggested that government accountability policies, such as incentives and pressures, promote the use of data and DBDM, acting as an important external motivator for DBDM. As the concept of data quality is a question of data itself, and the notions of calibration, principal leadership, faculty involvement, and collaboration are used to evaluate whether school DBDM is effectively conducted, institutional support may be used to examine the external factors for promoting DBDM. In this context, this research evaluated institutional support by analyzing whether education authorities supply in-depth, continuous training for educator data use, specifically training in data systems [46], as well as whether educators have sufficient time to access and examine data [4,15,16]. As the analytic framework (Figure 1) demonstrates, the above concepts are the main factors impacting the KEIDS, and they can be used to facilitate DBDM.




2.4. Theoretical Framework for Facilitating DBDM


This research draws on key characteristics such as data quality, school contextual factors, and institutional support [4] (pp. 15–17) as the theoretical model for facilitating DBDM (Figure 1). Although some theoretical frameworks exist for promoting DBDM [15,35], this study adopts the Wayman et al. [4,13] model because it encompasses school organizational and institutional aspects, including data quality, in terms of educational administration. As Walsham [47] (p. 324) suggested, this theoretical framework also serves as a guide for collecting research data and analyzing the KEIDS for promoting DBDM.



The specific concepts are defined as follows: (1) data quality demands the KEIDS to keep high-quality, timely, accurate data [13,15,20,24,25,32]; (2) calibration addresses educators’ data use in teaching and learning and how teachers conduct teaching under these definitions [3,4]; (3) principal leadership requires administrators to invest in and support the use of data systems and addresses whether school leaders encourage educators to directly access data [13,19,33]; (4) faculty involvement and collaboration question whether teachers are enthusiastic about the use of a data system and whether educators closely collaborate with each other for effective data use [2,3,35]; and (5) institutional support addresses the training and time provided to educators for accessing and examining data [2,16,46].





3. Research Methods


This study applied an interpretive case study method to answer research questions. Interpretive case study method is useful for answering research questions such as how, why, and what happens in a particular context [47,48,49]. Particularly, it is a suitable research method to explain the specific phenomenon in policy research based on a theory, law, or model [50] (p. 692). Collection of various types of data in interpretive case study is important for ensuring qualitative reliability and validity [47] (p. 78). Data for interpretive case study of this study were collected in two forms: literature and interview data.



3.1. Archival Research


The researcher reviewed the KEIDS- and DBDM-related documents, such as research reports, journal articles, and doctoral dissertations, to scrutinize the present status of the KEIDS and to support policy directions for promoting DBDM. As Webster and Watson [51] (p. 13) report, analysis of previous research suggests that problems and directions for improvement in the KEIDS can be a springboard for the integration of theory, knowledge, and practice; the development of new theories; or exploring areas that require further study or further consideration. Given that there is a lack of research on the DBDM and KEIDS in Korea, the analysis of previous studies is a useful method of addressing the questions of this study.



This research applied two criteria to review the KEIDS-related literature. First, previous research should be published after 2008 and the creation of the KEIDS. Second, the literature had to include references to key topics such as the ADIE and KEIDS. This study used Google Scholar and the Research Information Sharing Service in Korea to search and collect literature that met these two criteria. The literature selected for this research included 15 journal articles, 1 research report, and 1 doctoral dissertation. Not surprisingly, the topics of the publications were limited to things such as political and policy analysis in the process of the KEIDS, a theoretical study of the KEIDS, and a critical analysis of the ADIE.




3.2. Qualitative Data Collection and Analysis


This research involved interviews with a structured questionnaire based on the data quality, school contexts, and institutional support within the theoretical framework [4,13]. From 25 October 2012 to 31 October 2014, 12 elementary and 12 secondary school teachers in the Seoul Metropolitan area were interviewed using the questions listed in Table 3. The researcher focused on interviewing school teachers because they are significant agents in implementing education policies [52,53]. These teachers are students in the master’s or doctoral degree program at a university in Korea. The researcher explained the purpose and contents of the research in detail before the interview.



The interviews were conducted for approximately one hour with teachers who volunteered for the study, and they were given a letter and number identifier to protect anonymity. The research participants have more than 15 years of teaching experience: A1–A12 are teachers responsible for managing school information systems; participants B1–B12 are teachers responsible for teaching a particular subject or managing a class. The collected interview data were recorded in Korean and translated into English. The researcher transferred the transcribed interviews onto a worksheet and then compared the contents repeatedly. Finally, as this study used structured interview questions based on the theoretical framework, the participants’ responses were classified based on keywords by the interview question, as shown in Table 3.





4. Research Finding: Problems and Sustainable Development Policies for Promoting DBDM in the KEIDS


This section will suggest policies for utilizing the KEIDS in schools and rethinking Korean schools to promote DBDM by synthesizing the results of the literature review and interview analysis. The analysis of these two research data can enrich the explanation of educational policy phenomena, making the answers to the research questions more valid and [47,49]. It is classified into three parts: data quality, school contexts, and institutional aspects. When we try to facilitate DBDM through the KEIDS, these three aspects are closely interrelated and may be reviewed and reformed simultaneously.



4.1. Data Quality


As delineated previously, data quality and its value can be defined by relevance, sufficiency, and veracity [32] (p. 5). Particularly, data must be timely, accurate, and of high quality for promoting DBDM [4,13,15,20,24,30,54]. In the case of the KEIDS, the main data-related problem is the deficiency of the KEIDS in maintaining and disclosing the latest data [2,20,23,26]. Information disclosed by the Schoolinfo data system for the KEIDS is considered public data, which means that teachers already have access to this information prior to student and school information being comprehensively opened through the KEIDS. The information disclosed by the KEIDS is produced, gathered, and administrated by the National Education Information System (NEIS) (The NEIS data system began in March 2006 to enhance the work convenience of schoolteachers, reduce the work burden, and to improve the quality of education. The area of NEIS can be school affairs, school entrance and progress, and school health (NEIS website: http://neis.go.kr/)), which mainly manages school information [12] (pp. 123–124). Several teachers highlighted concerns with the KEIDS, for example, one teacher suggested the following problems and improvements:




The information disclosed by the KEIDS is often not the most recent data. The Schoolinfo data system does not provide high-quality information on how school programs for gifted children and children with learning disabilities are implemented, so the KEIDS does not provide educators with data on how students’ learning, aptitude, and talent have been improved and developed.



(Teacher A3)





These problems are created by both the timeliness of information [2,4,13,15,23,29] and the absence of relevant and sufficient data [22,30,32] on student progress and development, including gifted children and children with learning disabilities. In addition, as reported in Park and Hong [54] (p. 386), data within the Schoolinfo data system is updated very slowly, and the KEIDS does not update the data as an ongoing process [54] (p. 386). Research participants also indicated similar problems regarding the KEIDS; one school teacher revealed the following data quality problems:




If high-quality data are offered, data use would be promoted more than the present. The reason why teachers do not utilize data is owing to out-of-date information that most teachers already know.



(Teacher B10)





Teachers may fall out of the habit of utilizing data because of outdated information. The KEIDS also does not keep accurate data in terms of student mobility, such as newly enrolled students and transfers and grades by each year [55] (p. 240). Therefore, it can be concluded that the data quality issue may not be primarily about a lack of timely data updates, which is a result of data publication requirements listed in the enforcement decree of the ADIE.



Both the scope and the content of data are determined by users, and data quality depends on how users define the purpose of data in education [1,26,56]. This is also related to the goal of education and educational policy to achieve certain outcomes [57]. The right data can ensure relevance, sufficiency, and veracity [32] to facilitate DBDM. In addition to these three properties, this research suggests that data can also show the progress of academic achievement and the relationship between provided curriculum and student achievement in more micro perspectives because it is not sufficient to exactly know how teaching and learning have been practiced within a school [3,5,18]. The KEIDS needs to provide high-quality information on the present status of talented students and underachievers, the programs offered to students, and changes in student achievement.



Moreover, the KEIDS information needs to show how students’ aptitudes have been developed and how the achievement of an individual student has improved each year [58]. As these are not currently part of the KEIDS, it is clear that the data system does not provide relevant and sufficient information [59] for educators and policymakers, as well as parents, on programs, test results, and teaching methods related to improving student achievement in a given school year. Owing to this issue, the relationship with teaching–learning and student data thus has remained a black box. In this respect, we need to evaluate the 10 critical elements of data quality, suggested by the Data Quality Campaign [60] (p. 5) to reform and facilitate DBDM in Korea. Among these, keeping in mind the important issues related to student data and excluding the current KEIDS information, the critical items include (1) a unique student and teacher identifier to match teachers to students, (2) evidence to match individual students’ test records over time to trace academic growth, and (3) information on nontested students.



The first thing to be considered is that the data system for Schoolinfo needs to be changed to a longitudinal data system that can contribute to calibration and teacher involvement and cooperation. In addition, it needs to give an anonymous identifier to every student and teacher [59,60]. As a result, transcript information, including data such as programs and courses completed and longitudinal student achievement before entering a university and college, could and should be added to the data system for the KEIDS. Additionally, information on whether a specific teacher employs a particular teaching method with students needs to be added to the KEIDS for promoting DBDM. In other words, the data system should provide sufficient information in terms of the progress of student achievement over time and the evidence on whether schools and teachers supply students with an adequate educational program and curriculum rather than only supplying school-based data.



Further, the KEIDS should reveal information about untested students on national-level student achievement tests. This is critical for ensuring the veracity of information [32] because the lack of this data can distort the decision-making related to educational policies. As Amrein-Beardsley and Berliner [61] and Nichols, Glass, and Berliner [62] reported, it is possible for high-stakes testing policies to exclude low-performing students or lead to many students dropping out of school. In the same vein, Heilig and Darling-Hammond [63], using an example from Texas in the United States, suggested that some schools may use various gaming strategies to boost school ratings, such as employing test waivers, repeatedly retaining students, and manipulating student populations. This phenomenon has also been found in Korea, and as the Korean court’s decision to publicize national-level standardized tests results, the gaming strategy has been a hot issue in the area of Korean education [64].



In conclusion, the greatest data quality issues in facilitating DBDM using the KEIDS are whether information is relevant, sufficient, valid, and reliable. The data available through the KEIDS is the same general information given to teachers through the NEIS data system, so it is necessary for the KEIDS to develop and disclose process data through a longitudinal data system [12,54] to ensure the reliability of data and to disclose additional student-specific data. Enhancing the KEIDS in these ways would enhance DBDM.




4.2. School Contexts


The most important and, perhaps, the most serious problem in the case of schools is that educators are not trained for using student and school information for improving teaching and learning [65] (pp. 101–102). This issue begins with principals who do not consider the importance of utilizing data [2,4,16,18,38,60]. However, Korean educators do not consider whether and how teaching is improved by data use, how they utilize student data, and why they should collaborate with each other for DBDM. Moreover, as Park and Hong [54] (p. 370) reported, educators may not be accustomed to DBDM or even know the term. Similarly, most research participants clearly said “No” or “I do not know well” for the eight questions about school contexts shown in Table 3. Particularly, an interviewee in this research evaluated the present conditions and the school contexts regarding data use in the following manner:




I think the Schoolinfo system is as being used as a mere window dressing. Thus, we did not use school and student data to define teaching and learning. School teachers knew the data which is disclosed by KEIDS; we already shared student as well as school data through NEIS data system.



(Teacher B2)





Further, the other interviewee detailed more related problems regarding the KEIDS and DBDM:




I heard the term DBDM for the first time while interviewing with you. Actually, we (our school teachers), including our school principal, do not recognize the need to use data. In addition, the school principal does not feel that he/she should invest in a data system and urge us to use school and student data. Teacher leaders who manage school data only collaborate with other teacher leaders.



(Teacher B4)





The KEIDS is a new educational policy, and poor publicity and lack of institutional support for the use of data at the school and district level mean that educators often do not feel that it is necessary to use data. A more serious problem related to this issue is that principals, who have to play a pivotal role in facilitating data [1,2,4,5,16,18,38], do not encourage teachers to use data. Under these conditions, it seems difficult to implement calibration, differentiated instruction, and cooperation in teaching [3,4,13,18,35,45] and to cooperate with each other among Korean school teachers (e.g., research participants A8 and B10).



At the foundation of the problem are data quality and the lack of institutional promotion and support from educational authorities. However, we need to consider the school culture in Korean schools to effectively facilitate DBDM through the KEIDS. In this sense, principals should motivate and provide incentives to teachers to utilize data [2,16] as a part of creating a school culture that encourages data use [5,66]. However, Korean principals are not only administrative leaders but also instructional leaders [67] (p. 197). This means that Korean schoolteachers, in particular teacher leaders, must be role models in data use in daily instruction. In relation to this problem, we need to think about the Korean school organization and the culture of isolation among teachers [68].



There is no doubt that the Korean school organization demonstrates the characteristics of Bolman and Deal’s [69] structural frame controlled by legitimate authority; the Korean school organizational culture and governance is a closed framework because it dictates that teachers obey directions from their own superiors, and it is based on top–down management. In this sense, Korean school organization also has the characteristics of a “simple bureaucratic structure” [43] (p. 123) wherein a charismatic principal is dominant and directly supervises schoolteachers (p. 123). In other words, the Korean school organizational structure places great emphasis on the seniority systems, structural frames, and simple bureaucracies that have been based on a strong administrative hierarchy and on order and stability [7] and a closed culture that has limited team activities and communication among educators [68].



However, research and overall school contexts suggest that school leaders have to collaborate with teachers and teacher leaders to facilitate DBDM. As a result, an environment needs to be created where teachers work more closely with leaders and other teachers while realizing the importance of student data, participating in a continuous “cycle of inquiry” [38] (p. 381) through practicing distributed leadership [19,70], and creating a professional learning community [71,72]. To encourage distributed leadership in the reality of Korean school organization, it is necessary for principals to think of school staff as co-leaders and to delegate their authority and responsibility to school staff in accordance with the principle of the division of labor and professionals [73].



Therefore, school leaders and administrators, who have substantial authority in school management, need to help organize professional learning communities to promote a data-driven culture [33,35,74]. As Coburn and Stein [52] discussed, in particular, school-based teachers or professional learning communities that have “shared goals, collaboration, a focus on student learning, shared responsibility, and social trust” (p. 27) can considerably influence educational policy implementation and data use. In other words, one of the key activities to facilitate DBDM can be to establish professional learning communities in which educators collaborate with each other to improve student learning by “reviewing, studying, and interpreting data” (p. 42), as well as by sharing responsibility, power, and authority.



To achieve this, school organization may be reconstructed and reframed by subjects or teams to create professional learning communities that foster flexible school organization as opposed to the current bureaucratic organization [15,16,56]. The reframed school structure contributes to active teams and departments for improving teaching methods and activities and using student information for DBDM. When we consider a school as a living organism [75], it is apparent that practicing distributed leadership and developing professional learning communities to develop organizational capacity and improve student achievement can function as meaningful and useful factors in promoting DBDM.




4.3. Institutional Support


Considering that Korean educational policy initiatives often involve government-centered reforms and top–down management [7,9], the most serious problem related to institutional support for promoting DBDM at a school level is the MOE’s lack of interest in how educators utilize and analyze data and what the MOE can do to facilitate data usage [8,54]. Particularly, educational authorities are not focused on providing institutional support, such as professional training, to schoolteachers for using data; the only concern is to open student and school data through the data system. Several interview respondents also indicated this problem, and one school teacher particularly explained the current status as follows:




There was no institutional support from the government or school district, such as professional training, for improving data skills and/or incentives to help educators use data.



(Teacher A4)





Moreover, Park [21] addressed that there has been no active promotion for facilitating data use, and there have been no efforts to reduce the work burden for teachers or secure quality data. In one instance, Korean schoolteachers criticized the KEIDS as mere window dressing, and some teachers did not even know the Schoolinfo web address [65] (pp. 101–102). As Lee [65] suggested, the interview respondents involved in the study reported criticisms. These results show that the impetus for the KEIDS has been placed merely on building the data system and fulfilling the legal requirement mandated by the ADIE:




We did not know the purpose and content of the KEIDS and that there was no school level and institutional support for work reduction in order to promote DBDM.



(Teacher B9)





The more serious problem is that the government does not deal with official documents in a timely fashion. With respect to institutional aspects, the most imminent tasks are to ensure time for using data in institutions [2,5,16]; to establish institutional support, such as a professional training program for improving data skills for interpreting and utilizing test results [15,46,76]; and to try to reduce burdens on teachers, such as miscellaneous work not directly associated with teaching activities [77]. In particular, the issue of time-consuming work may be the most important barrier in relation to DBDM, given that most Korean teachers have a colossal workload and face difficulty in undertaking new tasks. These assumptions are supported by a survey of the Korean Federation of Teachers’ Associations [78], in which 39.3% of the respondents spent more than seven hours per week dealing with paperwork; in addition, 68.2% of the respondents replaced their class with self-regulated learning in regular classes more than once a month.



Similarly, the Korean Teachers and Education Workers Union [79] released data revealing that schoolteachers spend 12 h of their work time on non-classroom-related tasks, such as drafting various documents and supporting management; this time accounted for nearly 29.3% of the total work time. Therefore, educational authorities should establish institutional tools to alleviate time-consuming miscellaneous work and should also allocate sufficient time for teachers to analyze, interpret, and reflect on the data. In addition to school leadership and management, there are several institutional school issues. As mentioned before, the most significant problem is that the Korean government has focused on institutional reform without providing institutional support to educators and school-based management. Even though Korean teachers, on average, undertook double the Teaching and Learning International Survey (TALIS) average of professional development days [67] (p. 65), they do not receive sufficient institutional support from educational authorities, and the extent to which schoolteachers are supported by the government ranked lowest among TALIS [73] (p. 336). According to Jensen [80], these results “lead to an important policy issue and one that is critical for teacher development and lifting school effectiveness” (pp. 238–239). In other words, the MOE should support schoolteachers who have a strong aspiration for professional development to use data and facilitate DBDM through the KEIDS [45].



Regarding institutional aspects of facilitating new directions in school management and DBDM, the most pressing tasks are to establish support (e.g., a teacher professional development program) [67] (p. 54), increase the national investment in education, and reduce teachers’ tasks not directly associated with teaching activities [21,78]. Finally, in addition to the above improvements, educational authorities need to solve the issues of quality data. It is critical that educational authorities revise the scope and content of the published information and the frequency of publication to ensure the collection and dissemination of quality data.





5. Contributions and Limitations


Considering the lack of research on Korea’s KEIDS, this study contributes to the expansion of the knowledge base in the KEIDS’ status and suggests policy development directions for promoting DBDM within the theoretical framework comprising data quality, school organization, and institutional support. This study is particularly vital, as a lack of research exists in the DBDM in the field of Korean and international educational administration. Despite its significance, this study has some limitations. First, this study presupposes that the KEIDS should contribute to DBDM [11] and suggests both the problems of the KEIDS that hinder DBDM and educational policy directions in a macro aspect of educational administration. Therefore, this study did not analyze the reasons teachers are not motivated to use data and why teachers do not link data utilization and learning strategies [56]. It also does not consider whether it is reasonable to expect teachers to download the data from the national repository and analyze it on their own. It is necessary to analyze the issue at the micro schoolteacher level to promote DBDM through qualitative research such as phenomenological or case studies. Second, the focus of this study was student data in the KEIDS. Future research should analyze the role and problem of institutional research at the school or district level and the relationship between student data and school and teacher data (e.g., demographics and teaching style).



Third, although the theoretical framework of Wayman et al. [4,13] is useful as an educational administrative framework for KEIDS development and DBDM promotion, there is a limit to its use as a micro analytical framework mentioned above. In addition, this model is limited in that there is a lack of systematic connection between the micro and macro aspects. Therefore, KEIDS analysis is also necessary through application of a model that complements this limitation [15]. Finally, this study conducted data collection to analyze the reasons and contents of policy phenomena using an interpretive case study method based on theoretical framework. Although the overall policy directions of the KEIDS to promote DBDM have been derived (see Figure 2), both the detailed innovation and effective construction of the KEIDS and the interrelationship between them still remains unclear. Subsequent studies will need to should conduct more systemic “design science research” [81] (p. 80) that can identify the objective and possible problems, create relevant solutions and strategies, and analyze performance through “design evaluation methods” such as observation, experiment, and testing [81] (p. 86).




6. Conclusions


The aim of this study was to analyze barriers to and facilitation of the KEIDS and to explore sustainable reforms of the KEIDS to promote DBDM. It revealed several important issues. First, a shortage of high-quality and timely student data exists in the Schoolinfo system. Second, many schoolteachers are not trained/educated regarding the need to use data, which leads to a lack of calibration, principal leadership, and teachers’ involvement and cooperation. Third, the central educational authority focuses on merely disclosing student data rather than pursuing the policy goal of the KEIDS. These problems for facilitating DBDM through the KEIDS are closely intertwined; therefore, to achieve the policy goal suggested in the ADIE (Article 1) and the master plan of the MOE, the policy and reform direction for DBDM must also be intertwined.



However, as interview results revealed, it is clear that a disconnect prevails between the policymakers and the schoolteachers who directly implement the educational policies. Disclosing student and school data, to which the public have not historically had access, is certainly significant [12]; however, it is important to achieve the initial policy goal. So far, the Korean accountability policy has focused on reforming school institutions rather than improving teaching and developing teachers’ professionalism and leadership. Moreover, the accountability policy has also placed emphasis on changing isolated school cultures to raise educational accountability without considering the reality of the school organization.



As Fullan [53] discussed, previous educational reforms have failed because they have not understood teachers and the reality of school organization. In other words, there are myriad realities in schools, but the government has pursued reforming educational institutions and policies without considering these realities. In this sense, repeated attempts and failures of Korean educational policies may be a result of a fundamental problem that depends on external institutional reforms to improve education and schooling. Considering the above discussion, we need to note that DBDM through the KEIDS means not to merely gather and disclose data but to purposefully interpret and utilize the data [15,82] with the goal of enhancing student learning and achievement and improving school effectiveness. If we recognize that policy agents such as principals and teachers are important to standard-based reform [3,83], substantial education improvement and sustainable reform would be achieved by considering agents, school organization, and institutional support [70,84].



In conclusion, the study suggested that educational authorities should better incorporate daily school realities to facilitate DBDM through the KEIDS and to achieve the policy goals of the KEIDS. Data quality, school context, and institutional support are interrelated factors for DBDM policy success; however, in a government-centered policy environment, a strong MOE must take the lead in the reform process [7]. The MOE needs to thoroughly investigate what educators want to know and need to learn and what is needed to promote DBDM within the current school culture. In addition, the MOE needs to revise the ADIE to provide better quality data through the KEIDS. Data is an essential factor in effective instruction and successful schools for 21st-century learners, and with these reforms, Korean schools can grow to better meet the requirements of all students.
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Figure 1. Theoretical framework for facilitating DBDM. 
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Figure 2. Schematic overview for facilitating DBDM. 
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Table 1. Categorization for the Korean Educational Information Disclosure System (KEIDS) data.
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Data Classification 1

	
Paragraph for the KEIDS 2

	
Data Content 3

	
Frequency of Publication 4

	
Timing of Publication 4






	
Input data

	
Paragraph 1. Regulations concerning school operations, including school regulations

	
School regulations and school management regulations, excluding school regulations

	
Rolling basis

	
Rolling basis




	
Paragraph 2. Matters with regard to the organization and operation of educational curricula

	
Status of organizing, operating, and evaluating school curricula; plan for subject and extracurricular activity and experience program outside school; status for the number of school days and for the number of classes and instructional hours

	
Once a year

	
May




	
Plan for open classes

	
Once a year

	
April




	
Paragraph 3. Number of students per grade and class and status changes of students, including numbers of students moving in and out, as well as discontinuance of studies

	
Number of students by each grade and class and number of students for transfer and dropout

	
Once a year

	
May




	
Paragraph 9. Matters with regard to school meals

	
Status of school lunch service

	
Once a year

	
May




	
Paragraph 10. Matters with regard to health management, environmental sanitation, and safety management of schools

	
Status of healthcare, public hygiene at school, and safety management

	
Once a year

	
May




	
Paragraph 11. Matters with regard to the status and treatment of school violence

	
Status of school violence and its handling

	
Once a year

	
May




	
Paragraph 13. Matters with regard to the entrance status of students and careers of graduates

	
Status of newly enrolled students

	
Once a year

	
May




	
Paragraph 15. Matters with regard to the educational conditions and school operation status

	
Status of club activities, plan for distinctive business in educational management, status of school library, status of after-school management and support, performance for counseling students and their parents, and status of enhancement of students’ physical strength

	
Once a year

	
May




	
Evaluation items and the result for teaching and guidance by school

	
Once a year

	
February




	
Output data

	
Paragraph 4. Status of studies by grades and subjects of the school

	
Fact for student achievement by each subject

	
Twice a year

	
February, September




	
Plan for operation of subject progress

	
Twice a year

	
April, September




	
Fact for evaluation plan by each grade and subject

	
Once a year

	
April




	
Paragraph 12. Matters with regard to fundamental materials for academic research on the evaluation of educational achievements at the level of the nation, city, or Do

	
Status of national-level student achievement test; ratio for national-level student achievement test: above average, basic achievement, below average; degree of improvement of national-level student achievement test compared to last year

	
Once a year

	
November




	
Paragraph 13. Matters with regard to the entrance status of students and careers of graduates

	
Status of the careers of graduates

	
Once a year

	
May








Note: 1 Student data among the information that the Act on Special Cases concerning the Disclosure of Information by Education-Related Institutions (ADIE) regulates in Article 5 can be divided into input and output data. 2 Indicators are categorized by the regulations of the ADIE. In this table, paragraphs that are unrelated to student data are excluded as follows: Paragraph 5 on matters with regard to school facilities, including school site and school buildings; Paragraph 6 on matters with regard to the status of faculties by position and qualification; Paragraph 7 on matters with regard to accounting of the school and foundation, including the budget and settlement of accounts; Paragraph 8 on matters with regard to the operating committee of a school; and Paragraph 14 on matters with regard to the correction orders specified in Articles 63–65 of the ESEA. 3 Refers to the Schoolinfo website (http://www.schoolinfo.go.kr/). 4 The content is based on the enforcement decree of the ADIE.













[image: Table] 





Table 2. Comparison of data quality dimensions.
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Author

	
Categories/Approaches

	
Dimensions






	
Fox et al. [27] (p. 17)

	
Objective category

	
Accuracy, completeness, consistency, and currentness




	
Wand and Wang [24]

(p. 92)

	
Internal category

	
Data-related accuracy, reliability, timeliness, completeness, currency, consistency, and precision System related reliability




	
External category

	
Data-related timeliness, relevance, content, importance, sufficiency, usableness, usefulness, clarity, conciseness, freedom from bias, informativeness, level of detail, quantitativeness, scope, interpretability, and understandability System-related timeliness, flexibility, format, and efficiency




	
Fisher and Kingma [28] (p. 110)

	
Subjective category

	
Accuracy, timeliness, consistency, completeness, relevancy, and fitness for use




	
Pipino et al. [22]

(p. 212)

	
Subjective and objective categories

	
Accessibility, appropriate amount of data, believability, completedness, concise representation, consistent representation, ease of manipulation, free-of-error, interpretability, objectivity, relevancy, reputation, security, timeliness, understandability, and value-added




	
Luo [1] (p. 612)

	
Subjective category

	
Believable, accurate, and reliable and good data sources




	
Attard et al. [26]

(pp. 410–411)

	
Subjective and objective categories

	
Usability, accuracy, completeness, consistency, timeliness, accessibility, and openness




	
Geisler et al. [29] (p. 10)

	
Metadata-driven approach

	
Completeness, data volume, timeliness, accuracy, consistency, and drop rate




	
Vetrò et al. [23] (p. 331)

	
Objective category

	
Understandability, currentness, expiration, completeness, traceability, and compliance




	
Heinrich et al. [20]

(p. 17)

	
Economic approach

	
Timeliness, completeness, reliability, correctness, and consistency




	
Juddoo et al. [30] (p. 8)

	
Intrinsic category

	
Accuracy, objectivity, believability, and reputation




	
Contextual category

	
Value-added, relevancy, timeliness, completeness, and appropriate amount of data




	
Representational category

	
Interpretability, ease of understanding, representational consistency, and concise representation




	
Accessibility category

	
Accessibility and access security




	
Kubler et al. [31]

(pp. 15–16)

	
Data openness category

	
Complete, primary, timely, accessible, machine processable, non-discriminatory, non-proprietary, and license-free data




	
Data transparency category

	
Reusability, understandability, and authenticity




	
Côrte-Real et al. [25]

(p. 6)

	
Explicit knowledge category

	
Completeness, accuracy, format, and currency
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Table 3. Key factors and question for analyzing the KEIDS.
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Key Factors

	
Interview Questions






	
Data quality

	
Does KEIDS keep high-quality and accurate data?

Does KEIDS keep accurate data?




	
School contexts

	
Calibration

	
How do educators define teaching and learning regarding data use?

Do educators determine how to conduct teaching under these definitions?

Do educators determine how they assess student learning?

Do educators consider how they react to results?




	
Principal leadership

	
Does a principal invest and support the use of data systems?

Does a principal encourage educators to directly access data?




	
Faculty involvement and collaboration

	
Are teachers enthusiastic about the use of a data system?

Do educators closely collaborate with each other for data use?




	
Institutional supports

	
Do education authorities supply in-depth, continuous training for data use in the system?

Is sufficient time ensured for educators to access and examine data?
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