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DEFINITIONS OF MAJOR TERMS

Big Data: described by 3V’s - Volume, Velocity and Variety (Chen et al., 2012 & Kwon et al., 2014)

In addition to the 3 V's, there are other  V’s: Veracity, Variability, and Value (Gandomi & Haider,2015)

It is also a term describing large volumes of high velocity, complex and variable data that require advanced techniques
and technologies to enable the capture, storage, distribution, management, and analysis of the information (Das & Kalita
, 2015).

 Social media 
(Facebook, 

Twitter, 
LinkedIn, 
Youtube) 

Machine 
sensor data 

(RFID) 

ERP Data 
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DEFINITIONS OF MAJOR TERMS

Business Intelligence (BI): set of methodologies, processes, architectures, and technologies used in transforming
raw data into meaningful and useful information that is applied in business for competitive advantage (Foley &
Guillemette, 2012)

…

Data Analytics: science that incorporates various disciplines including, but not limited to, data engineering,
mathematics, statistics, computing, and domain-specific expertise geared towards transforming data into useful
information (Rodgers, Talbut, & Baranovic, 2015, February). It is argued that Business intelligence and analytics (BI&A)
has emerged as an important area of study for both practitioners and researchers, reflecting the magnitude and impact
of data-related problems to be solved in contemporary business organizations; Data analytics therefore refers to the
BI&A technologies that are grounded mostly in data mining and statistical analysis. (Chen, Chiang & Storey, 2012)
Hadoop: open source advanced Data Analytics platform for Big Data adopted in this study for data integration,
analytics, and data visualization
University Data Analytics: a process of transforming data pertaining to students, staff, research and other
stakeholders into actionable information that can aid a University management during decision making
R: Open source statistical software adopted in this study

Customer 
data

Sales 
data

External 
data Data 

Analytics
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BACKROUND INFORMATION

Good Management 
Decisions 

results toEFFECTIVE 
MANAGEMENT OF 

ORGANIZATION 

Timely access to right 
information pertaining to 

the organization 
processes in the right 

format by the right person

REQUIRES

(Davenport & Prusak, 1998)
CHALLENGE IS 

ACCESS TO THIS 
INFORMATION

What brings about the challenge?

ERPs

CRMs

Documents, 
Memos, 

Emails, Social 
Media

Data from multiple 
sources, in various 
formats, different 

definitions/ schemas
ONLY MACHINE 

KNOWS!
DECISION MAKER – HUMAN BEING

NO WAY TO KNOW 
WHAT 

INFORMATION THE 
MACHINE HAS 

CAPTURED

(Herring, 1992 ; Malik, 2005)
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BACKGROUND INFORMATION

THE MAJOR CHALLENGE!  DATA => INFORMATION => KNOWLEDGE. THE MORE THE DATA THE GREATER THE CHALLENGE!

Complexity level

Time

Decision Support 
Systems

Data models, 
interface

Executive Information Systems

Expert Systems

Reasoning Bases, 
Knowledge Bases

Management Information 
System

Databases, algorithms of processing

Business Intelligence

Data Mining, OLAP, 
Warehouse

WHAT HAS BEEN DONE TO ADDRESS THE CHALLENGE

(Olszak & Ziemba ,2007)
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BACKGROUND INFORMATION

(Chen, Chiang & Storey, 2012) 

EMERGENCE OF DATA ANALYTICS 

(Kerren et al. , 2014)

OBJECTIVES

The main objective: to perform data analytics pertaining to university operations using open source tools like Hadoop 
framework and R, taking a case of the Technical University of Kenya
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PROBLEM STATEMENT

TOP MANAGEMENT 
(VICE CHANCELOR, DEPUTY VICE CHANCELORS)

EXECUTIVE DEANS, ACADEMIC REGISTRAR, DIRECTORS

OPERATIONAL MANAGERS (HEADS OF DEPARTMENTS, REGISTRARS, ETC)

TECHNICAL STAFF

DATA (FACTS) CONCERNING 
APPLICANTS, STUDENTS, STAFF, 

SUPPLIERS, ETC

LOG FILES, 
EXTERNAL 

DOCUMENTS, 
MEMOS, EMAILS, 

ETC

INFORMATION/ KNOWLEDGE

INFORMATION REQUIRED:
ACCURATE NUMBER OF STUDENTS & STAFF
STUDENT ADMISSION TREND
STAFF COMPOSITION
PUBLICATION IMPACT
PROGRAMME SUCCESS FACTOR
WEBOMETRIC RANKING TREND
ETC

CHALLENGES/ ISSUES:
TOO MUCH TIME REQUIRED FOR REPORT 
GENERATION
STAFF BUSY WITH REPORT GENERATION 
INSTEAD OF WORKING
INCOMPLETE DATA FOR IMPORTANT 
DECISION MAKING
RIGID AND STALE REPORTS
PERIODICAL REPORTS

THE TECHNICAL UNIVERSITY OF KENYA
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METHODOLOGY

Surveys

Background Literature

Interviews

Observations

Experiences

Design Tool Selection

(Open source tools)

System Design

Setup and Configuration

Programming/ Coding

Data Extraction

Data Exploration

Filtering/ Cleaning

Transformation

Data Visualization 
(Dashboards)

Evaluation & 
User Feedback
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METHODOLOGY

DISPERSED DATA

INTEGRATED DATA

INFORMATION

KNOWLEDGE

Student MIS Students’ Portal E-Learning Portal

External data 
sources

University Data Warehouse

(HIVE, IMPALA)

ETL (SQOOP, HIVE MetaStore, Flume)

Data Mining (R)

Dashboards

( Cloudera Search & SOLR)

Online Analysis

(Data Visualization)

Standard & Ad hoc Reports

(HIVE Queries)

BI web portal (Powered by HUE) – single source of truth

STRATEGYDECISION MAKERS

ANALYTICAL SYSTEM  ARCHITECTURE
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METHODOLOGY

SYSTEM  FEATURES

BI PORTAL LOGIN
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METHODOLOGY

SYSTEM  FEATURES

SAMPLE DASHBOARD

Student Admission Pattern 
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RESULTS

 THERE WAS CONSISTENT AND RELIABLE INFORMATION (USERS MORE CONFIDENT ON 
THE INFORMATION GENERATED)

 THERE WAS FASTER ACCESS TO REQUIRED INFORMATION (EXAMPLE STAFF 
COMPOSITION REPORT THAT WAS REQUIRED BY THE AUDITOR GENERAL COULD BE 
GENERATED WITHIN HOURS INSTEAD OF WEEKS)

 THERE WAS A STUDENT PROFILE REPORT THAT WAS USED TO DETERMINE THE 
NEEDINESS LEVELS OF STUDENTS IN ALLOCATION OF ROOMS FOR ACCOMMODATION

 STAFF ETHNIC BALANCE WAS USED IN INFLUENCING THE HIRING OF NEW STAFF 
MEMBERS

 USERS WERE ABLE TO IDENTIFY NEW INFORMATION THAT WAS NOT PREVIOUSLY 
AVAILABLE: FOR EXAMPLE STAFF DISTRIBUTION BASED ON JOB GROUPS EXPOSED A JOB 
GROUP THAT WAS CROWDED 
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CONCLUSION

ALTHOUGH NOT ALL DATA SOURCES 
WERE INCLUDED, THERE WERE 

TANGIBLE BENEFITS IN THE 
TECHNICAL UNIVERSITY

HENCE, REPLICATION 
CAN BE DONE IN 
OTHER UNIVERSITIES

REPLICATIO
N

 
TO

 O
THER 

SECTO
RS O

F 
THE 

ECO
N

O
M

Y

 PUBLIC SERVICE (PUBLIC PERCEPTION ON 
GOVERNMENT)

HEALTH SECTOR (DISEASE DIAGNOSIS, 
POSSIBILITY OF OUTBREAKS, FAKE DRUGS)

BANKING SECTOR (FRAUD DETECTION, 
POSSIBILITY OF LOAN DEFAULTING)

INSURANCE (FRAUDULENT CLAIMS)

SECURITY

CHALLENGES FACED

DATA CLEANING AND TRANSFORMATION 
DIFFICULT
COMPETELY UNRETRIVABLE DATA
MANAGEMENT STILL NOT CONFIDENT ON 
EVIDENT-BASED DECISION MAKING
LACK OF DATA NALYTICAL SKILLSIN 
UNIVERSITY COMMUNITY
DATA FROM EXTERNAL SOURCES LIKE 
EMAILS, SOCIAL MEDIA STILL DO NOT HAVE A 
LOT OF RELEVANT INFORMATION REQUIRED 
BY MANAGEMENT
MODELING FOR PREDICTIVE ANALYTICS 
DIFFICULT DUE TO MISSING/ LESS DATA 
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