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Abstract 
 

This work takes common and innovative business analytics techniques and seeks to apply them in the 
setting of the school system to improve educational attainment in both primary and secondary schools in 
the United States. In particular, this paper reviews common factors identified in the literature as 
influencing a student’s success in secondary school, discusses how those factors could be digitized and 
collected through information systems, and theorizes how big data and analytics could be further applied 
to these organization to manage their performance. We then look at the uses of analytics in schools to see 
how well they match and identify areas for improvement.  This work shows that there has been an effort 
to digitize some of the prediction factors; however, a number of the more readily influenced factors have 
yet to be digitized and used to make evidence based decisions to improve student outcomes in the school 
system. 
 
Key Words: Big Data, Analytics, Educational Attainment, Organizational Performance 

Introduction 
 

Business analytics has produced considerable benefits for organizational performance improvement over 
the last few years. However, the business sector is no longer the only field that is realizing the benefits of 
implementing information systems to help improve organizational performance through data-driven 
decision making. In healthcare, the ability to capture clinical measures relies heavily on being able to 
capture data through standardized documentation. Successfully implemented electronic health record 
(EHR) systems allow for healthcare stakeholders to not only improve their practices, but also drastically 
improve patient outcomes (Weston and Roberts 2013). Unfortunately, few secondary educational 
institutions have taken advantage of these new technological advances. 
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Rather than provide all youth with the opportunity to capitalize on their academic abilities, the U.S. 
education system now tends to unintentionally ends up separating students based on their demographic 
characteristics in a way greatly impacts them to later in life. A study published by the National Center for 
Education Statistics has found that the national high school graduation rates was at 80%; however, 
graduation rates of economically disadvantaged students were 70% on average but some states reported 
rates as low as 53% (Marie and Robert 2014). The gap in outcomes is now larger than it has been in the 
past. Bachelor’s degree attainment rates in 2013 were 66 percentage points lower for students from low-
income families than for students from high-income families (Perna 2015). While the socioeconomic 
factors that bar many students from continuing education cannot be fully addressed with the application 
of business analytic techniques, other factors such as attendance and grades can. Breiter and Light (2006) 
argues that the transformation of the public education system into a data-driven enterprise is necessary. 
This transformation will require new tools, skills, and a culture change to embrace analytics in education. 
 
This paper will argue that the benefits of analytics in education have not been fully realized and that there 
is a lack of rigorous application of the principles learned from business analytics. The implementation of 
analytics in education has been slow due several factors. These include, but are not limited to, the 
emergence of new technology, the educational culture, government mandates that require compliance and 
a talent shortage.  With the newness of big data, educational culture, higher salaries in other sectors for 
people with big data skills and a need for a rigorous application of the principles for good analytics the 
education system still has a high degree of growth potential from the application of big data and 
sophisticated business analytics to improve their organizational performance.   
 
Current attempts to use data are in many cases compliance-focused. They focus on accountability and 
meeting state and federal requirements more than on systematically investigating the factors that support 
and hinder the teaching and learning process (Murray 2014). This paper will show that the knowledge 
from cutting edge businesses that deal with big data can be applied to the public school system and used 
to solve some of the challenges that these schools are having with managing the educational attainment 
outcomes for US students. While the data collected and analyzed here may not be as large in scope as is 
common in business, what this paper proposed is the digitization, collection, and application of analytic 
methods on data that has traditionally not been used to assist in making evidence based decisions within 
the context of the public education system. The amount of data available is growing steadily and it is 
valuable to stay ahead of the data and begin implementing proper IT infrastructure.  
 
In order to examine the current practices in the secondary education system we use Thomas Davenport’s 
definition of analytics. Analytics is “the extensive use of data, statistical or quantitative analysis, 
explanatory and predictive models, and fact-based management to drive decisions and actions” 
(Davenport, 2007). In the context of this paper “extensive” suggests using multiple sources of data. 
“Statistical and quantitative” analyses suggest that, where possible, large amounts of data are used to 
provide decision support. Finally, interventions are evaluated for the use of data in decision making as 
opposed to simple compliance and reporting. 
 
This paper starts by identifying key factors that influence a student in reaching their optimal education 
level. This paper will also examine some current practices with analytics in the school systems and how 
they can be improved through using the more comprehensive framework outlined above. Next, this paper 
will take these common factors and explore how they could be digitized and analyzed using big data 
techniques to both predict when there may be a problem as well as identifying a remedy or possible 
intervention. Lastly, this paper will conclude with the results of our analysis and application proposals will 
be discussed. 

Literature Review 
 

Factors Identified as Important in the Education Literature 
 

Similar to Shen and Cooley (2008), we break down the data in to several different perspectives in order to 
better apply principles of analytics. Based on a review of the literature of the most important factors in 
keeping students in school, this paper will focus on two distinct types of data: background characteristics 



Applying Analytic Methods to Improve Public School Performance 

3 

 

and academic characteristics. We break these two types of data down further into subcategories. These 
subcategories consist of the individual items commonly identified in the literature as important and are 
then grouped into larger constructs or categories that can be worked with.  
 
Background characteristics are separated into socioeconomic status, family size and structure, parent 
characteristics, social engagement, and educational attitudes. The background characteristics data is 
static, meaning that it does not change on a daily basis. Some of this data is rudimentary and already 
being gathered while other portions of this data are much more difficult to obtain and will require new 
and innovative methods of acquisition. These methods will be discussed later in this paper. 
 
Academic characteristics are split into academic performance and school performance. Much of this data 
is already being gathered through test scores, attendance records, discipline records, and existing school 
characteristics.  
 
We also separate all factors into two groups. The first group consists of factors that are difficult to 
influence, but have predictive capabilities. The second consists of those which are predictive and have the 
potential to be influenced. This separation can be seen below in Tables 1 and 2 respectively. 
 
 

Retention 
Factors 

Sub factors Overall Effects Supporting Literature 

Socioeconomic 
Status 

Free and reduced 
lunches 

Students with free or reduced lunches were less 
likely to succeed in secondary education. 

WWC 2014 

Family income 
Students whose families had low income tended 
to succeed less often than those with high 
incomes. 

WWC 2014; Ekstrom et al. 1986; 
Finn and Rock 1997 

Home resources 

Students with access to many home resources 
such as books, computers, internet, etc…. 
tended to be more successful in secondary 
education. 

Finn and Rock 1997; Roderick 
and Camburn 1999 

Region 
Those from a more affluent and urban region 
tended to do better in secondary education as 
opposed to those from more rural areas. 

Ekstrom et al. 1986 

Family Size and 
Structure 

Family Structure 
Students from two parent households showed 
better results throughout their secondary 
educations. 

WWC 2014; Alexander et al. 
1997; Ekstrom et al. 1986; Finn 
and Rock 1997; Rumberger 1995; 
Rumberger and Larson 1998 

Teen parent status 
If the student was a parent then their secondary 
education suffered. 

WWC 2014; Ekstrom et al. 1986 

Number of siblings 
The more siblings a student has the higher the 
chance of the student struggling in their 
secondary education. 

Alexander et al. 1997; Ekstrom et 
al. 1986 

Special education or 
disability status 

Those students with special education needs or 
disability status struggled far more than those 
without. 

WWC 2014 

Parent 
Characteristics 

Parent’s education 
The level of education that a student’s parent 
achieved was heavily related to the educational 
attainment of the student. 

WWC 2014; Ekstrom et al. 1986; 
Finn and Rock 1997 

Immigrant or 
English learner 

status 

If a parent was an immigrant or an English 
learner the student tended to struggle much 
more throughout their secondary education. 

WWC 2014; Rumberger 1995 

Parents employment 
Students whose mothers worked tended to 
struggle in their secondary education. 

Ekstrom et al. 1986; Finn and 
Rock 1997 

Age of mother at 
birth 

Students whose mothers were young when they 
gave birth tended to do poorly during their 
secondary education. 

Alexander et al. 1997 

Educational 
Attitudes 

Parent attitudes 
Students whose families provided little to no 
parental support, supervision, or expectations 
did poorly in their secondary education. 

Alexander et al. 1997; Barrington 
and Hendricks 1989; Battin-
Pearson et al. 1989; Roderick and 
Camburn 1999; Rumberger 1995; 
Rumberger and Larson 1998 

Student attitudes 
Students with low self-esteem and self-efficacy 
tended to do poorly in secondary education. 

Alexander et al. 1997; Battin-
Pearson et al. 1989; Finn and 
Rock 1997; Roderick and 
Camburn 1999; Rumberger and 
Larson 1998; Vallerand et al. 
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1997 

Academic 
performance 

Standardized Test 
Scores 

Low scores are correlated with poor success in 
secondary school. 

Linderman and Baron-Donovan 
2006; WWC 2014; Alexander et 
al. 1997; Finn and Rock 1997; 
Rumberger and Larson 1998; 
Jimerson 1999 

Grade Point Average 
Low grade point averages were correlated with 
poor performance in secondary education. 

WWC 2014; Alexander et al. 
1997; Allensworth and Easton 
2005; Allensworth and Easton 
2007; Barrington and Hendricks 
1989; Roderick and Camburn 
1999; Rumberger and Larson 
1998; Suh et al. 2007 

School Mobility 
The more a student moved the less likely they 
were to succeed in secondary education 

Finn and Rock 1997; Rumberger 
1995; Rumberger and Larson 
1998 

 
Table 1. Unsusceptible to Influence Retention Factors 

 

Group One – Predictive Factors with Limited Ability to Influence 
 
The first group of factors (seen in Table 1) consists of those which have been found to predict how a 
student will progress in their secondary education environment. This group presents factors that have 
predictive capabilities, but that lack the ability to be directly changed through intervention or policy. The 
literature has suggested that these sub factors have an impact as to whether students will graduate from 
their secondary institution; however, the potential for these factors to be influenced through prescriptive 
data analytics is minimal. Further information about the overall effects of the factors on student retention 
and academic success are listed in the table. 

 

Group Two – Predictive Factors with the Potential to be Influenced 
 
The second group of factors (seen in Table 2) consists of those that have been identified in the literature as 
being highly correlated with retention factors of students in secondary education. In addition to having 
predictive qualities, this group of factors has the potential to be influenced to change the overall behavior 
and outcomes of students. Further information about the overall effect of the factor on student retention 
and academic success is found in the table. 
 
 

Retention 
Factors 

Sub factors Overall Effects Supporting Literature 

Social 
Engagement 

Burn out 
Students with high educational expectations but 
few resources will tend to do poorly throughout 
their secondary education. 

Salmela-Aro and Upadyaya 2014 

Working 
Students who work 10> hours a week tend to do 
better in secondary education while those who 
work 10+ per week tend to do poorly. 

Marsh and Kleitman 2005 

Extracurricular 
participation 

Students who participate in extracurricular 
activities tend to do better in their secondary 
education. 

Finn and Rock 1997; Rumberger 
and Larson 1998 

Academic 
Performance 

Rate of school 
attendance 

Students who attend classes more regularly tend to 
do better. 

WWC 2014; Allensworth and 
Easton 2007; Barrington and 
Hendricks 1989; Battin-Pearson 
et al. 1989; Rumberger 1995; 
Rumberger and Larson 1998; 
Jimerson 1999 

Frequency of 
behavior or 
discipline 
incidents in 
school 

Those with fewer disciplinary or behavioral 
incidents succeed more often in secondary 
education. 

WWC 2014; Battin-Pearson et al. 
1989; Finn and Rock 1997; 
Rumberger and Larson 1998; Suh 
et al. 2007; Jimerson 1999 

Performance at Students who are behind in their grade level have a WWC 2014; Alexander et al. 
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Table 2. Predictive and Directly Influenceable Retention Factors 

Uses of Analytics in the Public Education System 
 

As discussed above, the factors identified through the literature review have the potential to predict if a 
student is having a suboptimal education experience. Having separated these predictive factors above, 
this paper will now look at how these factors are being used in the literature today. According to Thomas 
Davenport’s definition of analytics, the literature suggests that there is some extensive use of analytics 
implemented throughout the education system, but there is still much more that can be done to improve 
the educational outcomes of students.  
 

The last few years have seen dramatic increases in the ability to predict which students are at a high risk 
of dropping out. Through the use of the above-mentioned factors, the predictions are at the point where 
we can intervene at both the district level as well as the individual level; however, the data type used is 
generally the unsusceptible data that is discussed above. The use of these factors provides schools with 
relatively accurate predictions as to which students will require interventions. The majority of 
interventions that have been suggested through the literature rely on the results of standardized tests and 
grade point averages.  
 
These factors, though important, are difficult to influence through policy or intervention. Others include 
more easily influenced academic performance metrics such as attendance and frequency of behavior 
incidents, but most tracked factors are related to socioeconomic status, grade point average, and 
standardized testing. As a result, these tracked retention factors are rarely used to drive decision making 
throughout the educational system. Instead, these factors are used for accountability and local and federal 
reporting. Lastly, most prediction is based on single retention factors rather than several. Very few 
interventions are focused on influencing the factors that are found in the second group of directly 
influenced factors.  
 
Table 3 is a more comprehensive overview of the various factors that are being used throughout the 
literature to prescribe various interventions. Efforts need to focus more on addressing the factors that can 
be directly influenced rather than those that are unchangeable in the short term. The explosion of interest 
in this area has allowed for many innovations in predicting which students will require help; however, 
little has been done to prescribe and prioritize which interventions will be most applicable and helpful to 
an individual student throughout their academic career.  
 
There are large gaps in the data that the literature has identified as valuable for predicting student 
outcome, but has been rarely digitized or used. An analysis of a combination of factors from group one 

Grade level difficult time catching up and as a result tend to do 
poorly in secondary education. 

1997; Allensworth and Easton 
2005; Allensworth and Easton 
2007; Barrington and Hendricks 
1989 

Academic 
Performance 
Continued 

Classes schedule 
Students enrolled in more difficult classes tend to 
do better in their secondary education. 

Norton 2011 

Classes for 
college credit 

Students who are enrolled in concurrent classes or 
AP classes succeed more in their secondary 
education. 

National Center for Educational 
Statistics 2014 

School 
Performance 

Guidance 
feedback 

Students that attend schools with access to 
guidance and feedback from counselors tend to do 
better. 

Solberg et al. 2007; Hovdhaugen 
et al. 2013; Norton 2011 

Facility 
resources 

Students that attend schools with current 
technology as well as access to counselors and 
mentors tend to do better. 

Hovdhaugen et al. 2013; Solberg 
et al. 2007; Kalsbeek and Zucker 
2013; Norton 2011; Salmela-Aro 
and Upadyaya 2014 

School 
characteristics 
(Staff ability 

levels and school 
demographics) 

Students who attend schools with low 
teacher/student ratios, crime, and numbers of 
students tend to do better. 

Finn and Rock 1997 
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and group two would allow for the proper allocation of limited resources based on prescriptive analytic 
methods. How the more easily influenced data could be used is further explored below in the discussion 
section. 
 

Retention 
Factors 

Intervention 
Treatment 

Extent of 
Data Use 

Statistical 
Analysis 

Model Type 
Data Driven 
Decisions 

Supporting Literature 

Academic 
Performance 
Data 

Tutoring and 
academic 
enrichment 

Extensive Yes Explanatory Yes 

Linderman and Baron-
Donovan 2006; Yampolskaya 
et al. 2006; Ward et al. 2013; 
Forum for Youth Investment 
2014 

Summer 
enrichment 
programs 

Extensive Yes Predictive Yes 
Linderman and Baron-
Donovan 2006 

Computer 
skills training 

None No None No 
Linderman and Baron-
Donovan 2006 

Mentoring Extensive Yes Explanatory No 
Mthethwa-Sommers 2013; 
Monk et al. 2014 

Counseling, 
advising, 
career 
planning, and 
academic 
planning 

Extensive Yes Predictive Yes 

Linderman and Baron-
Donovan 2006; Yampolskaya 
et al. 2006; Camizzi et al. 
2009; Ward et al. 2013; Tillery 
2013 

College visits Extensive Yes Explanatory No 

Linderman and Baron-
Donovan 2006; Tillery 2013; 
Mthethwa-Sommers 2013; 
Ward et al. 2013 

Materials 
development 
and other 

Minimal 
No 
 

None No 
Linderman and Baron-
Donovan 2006 

Educational 
field trips 

Minimal No None No 
Linderman and Baron-
Donovan 2006 

Workshops Minimal Yes Explanatory No 

Linderman and Baron-
Donovan 2006; Yampolskaya 
et al. 2006; Weiher et al. 
2006; Mthethwa-Sommers 
2013; Ward et al. 2013 

Job site visits 
and 
shadowing 

Minimal Yes Explanatory No 
Linderman and Baron-
Donovan 2006 

Educational 
Attitudes 
Data 

Student 
Family events 

Minimal No None No 
Linderman and Baron-
Donovan 2006; Castillo et al. 
2010; Tillery 2013 

Student 
Cultural 
Events 

Minimal No None No 
Linderman and Baron-
Donovan 2006; Tillery 2013 

Parent Family 
Events 

Minimal Yes Explanatory No Tillery 2013 

Parent 
Cultural 
Events 

Minimal Yes Explanatory No Gibson 2006; Tillery 2013 

Parent 
Counseling/ 
advising 

None No None No Tillery 2013 

Parent 
Workshops 

Extensive Yes Explanatory No Davis 2000; Tillery 2013 

School 
Performance 
Data 

Enhancing the 
teachers 
qualification 

Extensive Yes Explanatory No 

Linderman and Baron-
Donovan 2006; Castillo et al. 
2010; Kim 2010; Murray 2014 
 

 
Table 3. Use of Data for Analytics in the Public Education System 

 
In discussing data analytics and the potential uses of the above identified factors, it is important to be able 
to distinguish between the various types of analytics and how they can be applied to the data. Table 4 
presents the factors that have been identified in the literature above and highlights the current levels of 
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use in analytics and what future applications might look like. In doing so, this work discusses four types 
(descriptive, diagnostic, predictive, and prescriptive) of analytics commonly employed.    
 

Retention 
Factors 

Sub factors 
Current Level of Use in 

Public Schools  
Future Analytic 
Applications1 

Socioeconomic 
Status 

Free and reduced lunches Medium - High Predictive 

Family income Medium Predictive 

Home resources Low Predictive 

Region Low Descriptive/Diagnostic 

Family Size and 
Structure 

Family Structure Low Descriptive/Diagnostic 

Teen parent status Low Predictive 

Number of siblings Low Descriptive/Diagnostic 

Special education or disability status Medium Predictive 

Parent 
Characteristics 

Parent’s education Low - Medium Predictive 

Immigrant or English learner status Low Descriptive/Diagnostic 

Parents employment None Descriptive/Diagnostic 

Age of mother at birth None Descriptive/Diagnostic 

Educational 
Attitudes 

Parent attitudes Medium Predictive/Prescriptive 

Student attitudes High Predictive/Prescriptive 

Academic 
performance 

Standardized test scores High Predictive 

Grade point average High Predictive 

School mobility Low Descriptive/Diagnostic 

Social 
Engagement 

Burn out None Predictive/Prescriptive 

Working None Predictive 

Extracurricular participation Low - Medium Predictive/Prescriptive 

Academic 
Performance 

Rate of school attendance High Predictive/Prescriptive 

Frequency of behavior or discipline 
incidents in school 

High Predictive 

Performance at Grade level Low - Medium Predictive/Prescriptive 

Classes schedule None Predictive/Prescriptive 

Classes for college credit None Predictive/Prescriptive 

School 
Performance 
 
 
 
 

Guidance feedback Low - Medium Predictive/Prescriptive 

Facility resources Low Prescriptive 

School characteristics Low Predictive/Prescriptive 

School demographics Medium- High Predictive 

Table 4. Current and Future Uses of Retention Factors for Analytics 
 

Descriptive analytics focuses on what has happened in the past and what is happening now. Diagnostic 
analytics are concerned with why a particular event occurred. Descriptive analytics and diagnostic 
analytics are often used in tandem to examine key performance indicators and key metrics in order to 
understand an organizations performance and to evaluate an organizations process. Predictive analytics 
are concerned with predicting what is likely to happen in the future. This analytic process often employs 
predictive models to identify patterns in the available data. The prescriptive analytic process also employs 
predictive models as well as optimization techniques to recommend one or more courses of action. 

 

 

                                                             
1 The potential value of the factors presented depends on the perspectives of the stakeholders and policymakers.  
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Though all analytic processes are valuable in their own way, this last analytic process holds the most 
potential for improving student outcomes in the public education system. 
 
Table 4 provides an overview of the current state of the use of analytics in the public school system on 
each factor identified as important as well as the potential use in the future on the realm of descriptive, 
diagnostic, predictive and prescriptive. 

 
Results show that while some level of analytics is being used in the public school system, many of the 
previously identified factors deemed important are currently not being analyzed or are being analyzed at a 
very low level. Additionally there appears to be much potential for future usage to be explored in future 
research that could add value to the overall organizational performance through the strategic use of 
business analytics. The factors discussed in table 4 reflect those that have been identified in tables 1 and 2 
as either more difficult or easier to influence by policy makers. The factors ability to be influenced affects 
whether or not analytic methods could be applied for prescriptive interventions. The factors identifies are 
those which are currently used to predict outcomes in the secondary public school education system. 

Discussion 
 
In order to correctly apply business analytic methods to enhance the organizational performance within 
the domain of the public education system, several steps need to take place. First, a move for further 
digitization and better collection of the current data that has traditionally been used within the public 
education system as well as novel ways of collecting data which are atypical within the context of 
education. Second, the application of analytic methods to improve organizational performance, which 
have traditionally not been used within the public education system in order to help policy makers and 
primary stakeholders to make evidence based decisions. Lastly, to provide the knowledge gained through 
the application of these methods in the form of key performance indicators back to the primary 
stakeholders (the states, districts, schools, teachers, parents, and students).  
 
In addition to the use of academic performance data, it would be valuable to begin digitizing and tracking 
several of the factors that are found in the second group this paper has identified. Specifically, these would 
include the social engagement factors and the school performance factors. These two factors tend to be 
overlooked in the literature, but could provide valuable information to help drive future evidence based 
decisions in the public education system. The school performance factors are already being captured and 
digitized but, again, are only used for recording and accountability.  
 
Social engagement data is one of the least tracked retention factors, but shows the greatest opportunity in 
learning about how engaged a student is within the community. A student’s engagement within the 
community often provides information about their susceptibility to join gangs or to participate in drug 
use. Those students who are engaged more within the community are less likely to associate themselves 
with these anti-social behaviors. Having access to this information would allow the public education 
system to implement interventions and policies that can directly impact these students. 
 
Academic performance metrics measuring the difficulty of classes a student is enrolled. Often students 
find themselves enrolled in classes that are either too easy or difficult for their academic abilities. The 
ability to tailor a student’s course load to match their academic ability would allow students to be more 
confident in the classes that they are taking and give them the opportunity to focus on the areas that they 
need help in.  
 
School performance data has the potential to inform public school policy makers about the various 
environmental factors that play into a student’s overall educational attainment. Policies and interventions 
can be designed to improve the overall educational environment in which students learn in.  
 
Much more needs to be done to capture this valuable predictive data, and use it for prescriptive purposes. 
In order for these prescriptive analytics to start taking place in the educational system, more digitization 
and new analytic techniques need to take hold. Traditionally, there have been many issues with gathering 
information that captures a student’s social engagement and self-esteem. Documents such as diaries 
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autobiographies, and/or letters inform researchers about the students’ self-esteem and social 
engagement. Diaries seem to constitute a material in which people write regularly about their thoughts 
and actions, without the awareness of an audience. Zittoun and Gillespie suggest that diaries – and to 
some extent, other forms of self-writing – might offer an important source of data for the scholar 
interested in human development.  
 
Analytical and theoretical tools developed over the past few years to analyze thinking, can be used to 
analyze diaries. As a result, diaries and self-writing can be said to offer a unique entry into the analysis of 
sociocultural and developmental processes (Zittoun and Gillespie 2012). Digitizing a student’s portfolio of 
self-writing would allow analysts and researchers to use new methods of analysis – such as text and 
sentiment analysis – to identify the above mentioned psychological, social, and opinion related factors. 
The implementation of text and sentiment analysis will allow teachers and other stakeholders to identify 
the various interventions that may benefit an individual student to stay in school and continuing their 
education.  
 
One of the more difficult factors to identify for many schools is a student’s socioeconomic status. While 
many measurements exist and are tracked, access to these factors is difficult to obtain. However, schools 
do have access to a students address and this could be used to tie the student to a particular 
socioeconomic status. This is just one use of a student’s home address. Identifying where a student lives in 
relation to a school has the potential for schools to identify why students are absent, tardy, or overly 
exhausted. Many students (especially in rural areas) can spend extended period of times en route to and 
from school. Through the application of analytic techniques, evidence based interventions could be 
provided to optimize transportation systems to and from school. 
 
Other factors such as parent attitudes towards education could be gathered through proxies. These 
proxies could include the parental involvement within school, parent education, and parent surveys that 
are distributed online. Student attitudes and perseverance could also be collected in surveys that are 
designed to measure these specific factors. Surveys (such as the GRIT scale) that help identify these 
factors already exist and are distributed among students but are not digitized in their current state. 
 
All of the important stakeholders (states, districts, schools, teachers, and families) have had access to 
traditional sources of data but it has been a challenge for them to make sense of volume of data presented 
to them. The application of business analytic methods would help provide a clear picture of what needs to 
be addressed in each state, district, school, and classroom. In the same way that Blue Cross Blue Shield 
uses data to not only make their organization more efficient but also to provide better service to their 
customers, the public education system has the opportunity to create a more efficient and effective 
organization.  

 
Schools currently use student portals to inform students of their grades and attendance but only at the 
class level. Students can already upload written assignment as well as complete online quizzes through 
these portals, but the digitized versions of these assignments contain data that is not being utilized beyond 
the teacher grading them. These online submissions are the beginnings of the proposed student 
portfolios; however, schools, counselors, and teachers have yet to apply current analytic methods to glean 
further helpful decision making information from them.   
 
In the same way that businesses use many sources of data to indicate the overall performance of the 
organization, public school systems have access to several sources of data (the factors mentioned above, 
online student portfolios, and student addresses – just to mention a few of the traditional sources) that 
can help identify how the organization is operating at different levels. Once all of the traditional data as 
well as some of the above proposed data sources have been digitized then states, districts, schools, and 
teachers would have a deeper understanding of what the strengths and weaknesses of each district, school, 
teacher, and student that they are responsible for. Having the ability to identify the strengths and 
weaknesses through key performance indicators would better enable the stakeholders to make informed 
decisions based on evidence provided through the analysis of all available digitized sources. 
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Conclusion 
 

This paper has identified specific factors that could predict and improve educational attainment in the 
public education system. By digitizing and analyzing social engagement and school performance factors, 
student outcome could be greatly improved. The literature review reveals that many factors used today to 
predict student outcomes are difficult to directly influence. Analytic methods in the education system 
have made good use of the academic performance factors of attendance and frequency of behavioral 
problems, but have not taken into account some of the others that have potential. The factors discussed 
here are those that have the most potential to make evidence based decisions; however, with further 
advances in technology and analytic methods there are bound to be others that arise and have not been 
addressed in this paper.  
 
Public education interventions have come a long way, but until now have only focused on explaining and 
predicting which students may be at risk of failing or not continuing their education; however, these 
interventions fail to make use of the data that is available to them by not providing prescriptive solutions 
to the issues that at-risk students are faced with. This paper suggests that data analytics has the potential 
to not only help those that are at risk of failing or dropping out of school, but also those that are at the top 
of their class. Customizing education will enable public education organizations to meet the needs of every 
individual student, rather than simply focusing on saving those students that are the most challenged. 
This paper does not suggest that the implementation of analytics will be perfect; it argues that evidence 
based decisions are an improvement upon the system that is currently in place. 
 
The future application of business analytic techniques has the potential to transform the public education 
system to a more optimized organization that is able to identify strengths and weaknesses. In its current 
state the data gathered and analyzed may not be as large, varied, or continuous as it is in businesses, but 
with future exploration and application these data sources would be as important in making the 
organization as effective and efficient as it is within the business domain. 
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