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Abstract - Business intelligence supports decision makers by real-time analytical reporting. Managerial dashboards are 
particular part of BI system visualize the most significant criteria measuring how organizations achieve their objectives. 
University as a complex human service provider organization can utilize dashboards to load and aggregate data from its large 
variety of data sources ranging from applications such Kardex, course submission, and education systems to social networks 
such as twitter. Data modeling is the first stage of this process followed by analysis, and trends recognition, and future scenario 
planning. Although massive BI literature studies, there is a relative lack of university data modeling practices. Through a 
comparative study of several top ranked universities, this article tries to figure out a simple approach toward dashboard 
developing. Findings determine steps required in dashboard construction, and modeling dimensions, and data illustration, and 
simple user interface navigation. The result exposes relationships between mentioned steps and contributes to university 
dashboard developing process.  
 
Index Terms - Business intelligence, Dashboard, Data model, Human resource, visualization 
 
I. INTRODUCTION 
 
Nowadays, dealing with enormous amounts of data 
from numerous sources is a big challenge for all kind 
of organizations. Therefore business intelligence (BI) 
seems a good solution that can add significant value to 
business value chain. BI combines operational data 
with analytical tools to present complex and 
competitive information to planners and decision 
makers. The object is to improve the timeliness and 
quality of inputs in decision making process. We can 
categorize BI functions as reporting, and online 
analytical processing, and analytics, and data mining, 
and business performance management, and 
benchmarking, and text mining, and predictive 
analytics. Dashboards display the most important 
information needed to achieve one or several 
organizational and divisional goals on a single screen. 
Inside and outside the Human Resources department 
as the heart of every scientific organization, the 
business intelligence is needs. Such information and 
analyses whichare not provided by traditional HR 
systems (1)(2)(3). Every educational system depends 
heavily on effective and efficient human resource 
management to achieve its goals. Universities can use 
dashboards to monitor staff maintenance, staff 
relations, staff development, and staff procurement 
activities. Thus, appropriate HRM indicators must be 
applied through dashboard attributes like drill down 
and cyclic groups to illustrate important information in 
abstract terms which is known as data modeling. 
However, there is a relative lack of university HRM 
data modeling practices specially those who meet 
dashboard characteristics(4)(5)(6). A comparative 
study of several top ranked universities, this article 
tries to figure out a simple approach toward HRM 
university dashboard planning. 

II. DASHBOARDS ATTRIBUTES 
 
Since the strategy is the means and methods required 
to satisfy the conditions necessary for achieving a 
system ultimate goal, a complete, accurate 
determination of the discrete conditions- the Key 
Performance Indexes (KPIs) -and tracking them by 
means of tools like dashboard is highly 
required.Strategic control assumes for any goal to be 
achieved a discrete set of necessary conditions must be 
satisfied. The NCs refers to very few high level 
requirements that must be met. At lower level 
Intermediate objectives required to satisfy NCs.  The 
conditions necessary to achieve the systems goal may 
be arranged in a hierarchy(7).   Since dashboards offer 
a quick bird’s eye view of information, their screens 
are aggregated at a high level. Many researchers agree 
on two main dashboards attributes as real-time and 
drill-down. The typical dashboard enables user to 
track KPIs and understand the details or trends 
underlying those indicators which are alongside 
strategic control characteristics.  
 

 
Fig 1-conditions necessary to achieve the systems 

goalhierarchy(7) 
 
Some others add other elements as trend analysis, 
scenario planning, presentation flexibility, and 
external benchmarking. Others believe attributes can 
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categorize into SMART and IMPACT. SMART is 
defined as Synergistic, Monitor KPI, and Accurate, 
Timely. IMPACT is defined as Interactive, More data 
history, Personalized, Analytical, Collaborative and 
track ability(8)(9)(10).  We concentrate on a 
categorization into operational, tactical, and strategic. 
Each type of performance dashboard emphasizes three 
layers of information and applications from top to 
bottom layers. The top displays excepted conditions, 
the middle layer lets users explore or “slice and dice” 
data from multiple dimensions; and the bottom layer 
lets users examine individual transactions and 
operational reports(9). The layer view looks root 
analysis and mapping in strategic control. Although 
there are plenty of techniques in the literature of 
strategic management like RBV, and CA, and SWOT 
analysis, BSC is the most common one between 
strategist and practitioners. Balanced Score Card has a 
top to bottom view on four dimensions of finance, and 
customer, and operation, and learning and growth. The 
first performance symptoms of every organization are 
fiscal metrics which are consequences of customer or 
client’s satisfaction. The client’s status is a result of 
operations and procedures which could be modified by 
organizational learning and knowledge. This strategic 
mapping approach is adjustable to dashboard 
drilldown attribute(8). Since we would like to 
visualize HRM the most significant criteria in a simple 
user interface navigation screen, BSC approach would 
be a suitable data modeling technique. The application 
of dashboard as an human resource information 
system must provide quick responses, reducing data 
entry, allowing fewer errors, improving employment 
services, reducing manpower, tracking functions, 
informed informal decision making, standardization, 
streamlining HR process and paperwork (12).  
 
III. HRM CRITERIA IN UNIVERSITY 
 
The human resources strategic plan of a university 
tries to find out the role of this important intangible 
asset in its competitiveness. Figure 1 shows the 
relationship between overall strategy and HRM 
strategy in a given university. The academic staffsare 
responsible to stick and accomplish to thevision, 
mission and values of the university.  
 

 
Fig 1-university overall strategy and HRM strategy(14) 

 
They also will beresponsible to add value by the 
academic achievements to improve the 
competitivenessof a university. The five categories of 

best practices for developing core competency are 
leader development, training and knowledge building, 
staff empowerment, staff recognition, and cost 
management (13)(14). 
  
By following core competency, educational strategic 
planners try to develop essential metrics for measuring 
HR performance.  
According to the report of European commission, 
human resource management in higher education is 
defined by factorslike academic staff-student ratio, 
Number student contact hours, assessment, and years 
of seniority, number of available post, promotion, and 
training hours. International experience, individual 
salaries, research output, contract type, contract 
duration, benefit package and multiple jobs (15).  
 Some researchers consider HRIS as a systematic 
procedure for collecting, storing, maintaining, and 
recovering human resources, personnel activities and 
organizational characteristics information. This 
approach contains criteria like absence monitoring, 
payment and salary, employment leave, disciplining 
procedures, job analysis, promotion, staffing, 
planning, transfer, performance appraisal, training and 
development, compensation, HR job budget, 
reward(12).  The evaluation factors of staff have been 
clarified by university of Lapland are vocational 
competence, responsibility at work, and quality and 
performance. vocational competence refers to skills 
like overall command of the employee’s duties, ability 
to focus on essentials, personal development, responds 
to new duties and practices, Plurality of skills / special 
ability, general diversity of the employee’s skills. 
Responsibility at work refers to spontaneity  the 
employee is in his/her work, co-operation skills how 
the employee co-operates at the workplace with 
external parties and stake-holders, Commitment to 
work and colleagues/co-workers employee 
participates in improving the workplace, and adheres 
to mutually agreed practices. Quality and performance 
productivity is evaluated quantitative 
employee objectives/ deadlines achievement, Quality 
of work is evaluated meetings the demands and goals 
of duties. Economy refers to overall economy in 
discharging duties and careful use of resources. 
 University of Illinois at Chicago developed dashboard 
based on these indicators: number of full-time tenure 
system faculty, national academy memberships, 
student to faculty ratios, percent undergraduate class 
sections with fewer than twenty students, percent 
undergraduate class sections with more than fifty 
students, faculty salary (16). University of Nebraska 
Strategic Dashboard is based on indicators like state 
funding change, tuition change, Enrollment change, 
retention, women faculty, minority faculty, domestic 
and international students, research funding growth, 
faculty salaries (17). 
University of Wyoming has developed a dashboard on 
6 main parts such as students, faculty and staff, tuition 
and fee, research funding and private giving, budget 
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and finance and statewide activities. Student’s 
indicators are full-time and part-time students, 
race/ethnicity, residency, graduate students.  Faculty 
and staff include factors like full-time and part-time, 
salaries, ecogeographic of tenured, degrees. Tuition 
and fees are resident and nonresident tuition and fee, 
students on scholarship, average loan debt, and total 
undergraduate scholarships. Research funding and 
private giving include indexes like total external 
award and private gifts, awards by college, source of 
dollars resource, number and value of endowment. 
Budget indicators are revenues, expenditures, and cost 
drivers. Statewide activity is about outreach school, 
workforce, radio and art and UW extension(18). 
 
IV. HUMAN RESOURCE DATA MODELING 
 
Despite of holistic view of using human resource 
dashboard as business intelligence and strategic 
control tools between universities, there is a lack of 
standard procedure as an instruction to follow by new 
entrants. The creation of analysis objectives across 
different dimension depends mainly on how the data 
model is built. As mentioned before developing a 
human resource managerial dashboard needs a 
drill-down approach emphasizes three layers of 
information.  Human resources strategic control 
systems focuses on HR KPIs are similar to 
organizational control structure like BSC. We 
reviewed HRM criteria in some educational institutes 
and universities and find out their most important HR 
metrics. Now we are trying to put the HR indexes in 
BSC model to show the necessary steps and 
procedures of HR dashboard development. 
 

 
Table I-HR dashboard developing base on BSC 

It must be considered that typical data visualization on 
a dashboard includes speedometers and traffic lights to 
provide the current status of the predefined HR KPIs at 
a quick glance. The other important aspect is to simply 
distinguish between mangers who commonly like to 
have general view on their performance at a glance 
and analyst who really dig into the data.  Typical data 
visualizations used in analysis includes scatters, bar 
and line charts and pivot tables(6).  
 
CONCLUSION AND DISCUSSION 
 
We studied university as a complex human service 
provider organization. As we mentioned due to large 
variety of data sources deployed in a standard 
university, dashboards design and utilization is 
complicated.  
 
It is true eachuniversity may have its own strategy and 
business model;howevera holisticapproach of data 
modeling would make it clear thatthey have so much 
in common. We clarified Proper data modeling of HR 
dashboards in universities needs predetermined steps. 
The dashboard has to be designed on the base of BSC 
and drill-down characteristics. Although the results 
confirmed universities measures selection for HR 
dashboard development, following a strategic 
mapping techniquesuits data visualization 
attributesand increase institute overall productivity 
and total quality.  
 
It also important to remember that dashboard can be 
used to serve a wide range of users with different 
information needs. 
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