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PREFACE

The rebranding of 8 modules has been approved by the UMP Senate in February 2016. The 8
modules comprise:

i.  Philosophy of Science and Ethics in Research
ii.  Research Overview
ilii.  Literature Review
iv.  Methodology
v.  Data Collection and Analysis
vi.  Scientific Writing
vii.  Preparation for viva-voce
viii.  Conceptual Paper

8 modules are one of the Institute of Postgraduate Studies (IPS) initiatives in helping
students to understand ways and means to carry out research at Master’s and PhD level. There
are 2 sets of 8 modules provided by IPS in accordance with the technology and engineering
cluster. These 8 modules are intended to help students in conducting systematic research
owing to its utmost importance in determining the effectiveness and efficiency of the research
process. The 8 modules shall help students to understand the research problem and identify
the areas of research. The modules also assist students on how to write a literature review in
order to understand how other researchers approach, define or manage the problem to keep
the research pertinent to what is current in the field. In addition, 8 modules also facilitate
students to understand the methods of collecting data in an organized and controlled way to
achieve valid results, analyze the data according to the considered problem and make
conclusions. Therefore, IPS hopes that these modules will be able to provide some insights and
benefit students in conducting research at Master’s and PhD level.
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MODULE DESCRIPTION

This module is specially tailored to assist postgraduate students of science, engineering, and
technology in data collection and analysis. The contents in this module are primarily focused
on the applications of various statistical techniques for quantitative and categorical data.
Through this course, students are able to learn and directly apply the statistical knowledge in
the research or problems being studied. This module provides examples and exercises to
show connections between theory and application in scientific research. The material in this
module also does integrate well with computer software packages, especially Microsoft Excel.

There are seven chapters in this module. Topic 1 covers statistical problem-solving
methodology. Topic 2 discusses on summarising quantitative and qualitative data using
descriptive and graphical summary. Topic 3 presents the terms and procedure of hypothesis
testing for one population parameter. The parameters involve are population mean,
population variance, and population proportion. Topic 4 is on statistical analysis for two
populations’ parameters that are discussed in Topic 3.

Topic 5 covers some of the commonly used methods of experimental designs that are a
one-way and two-way analysis of variance which is covered extensively via computer
software. Topic 6 discusses the concepts of the goodness of fit test and contingency table in
dealing with categorical or frequency data. Finally, Topic 7 covers linear regression and
correlation, for both single and multiple cases.

We hope that postgraduate students will be able to fully utilise this Data Collection and
Analysis Module in assisting them in the process of research and thesis writing.

MODULE OUTCOME

By the end of this module, you should be able to:
1. Acquire fundamental principle of statistics.
2. Organise real life data to solve related problems in various disciplines using
appropriate statistical methodology.
3. Conduct statistical analysis using appropriate software tools.
4. Recommend a conclusion or suggestion based on the fundamental principle of applied
and advanced statistical techniques.

MODULE SUBTOPIC

Topic 1 Statistical Problem Solving Methodology

Topic 2 Summary Statistics Using Microsoft Excel

Topic 3 Statistical Analysis for One Population using Microsoft Excel

Topic 4 Statistical Analysis for Two Populations using Microsoft Excel

Topic 5 Statistical Analysis for Three or More Population Means using Microsoft Excel
Topic 6 Statistical Analysis for Categorical Data using Microsoft Excel

Topic 7 Linear Regression and Correlation using Microsoft Excel
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