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Module 1: Introduction to Quantitative Methods and Basic Statistics
Module Introduction

In today’s data-driven world, quantitative methods are essential tools for decision-making
and problem-solving in various fields, including Information Technology. This module
provides a foundation in quantitative methods and basic statistical principles that will serve
as the groundwork for more advanced topics in the course. By understanding the key
concepts and tools, students can effectively analyze data, identify patterns, and
communicate insights through visual and statistical representations.

The module begins by introducing quantitative methods and their significance in analyzing
real-world data. Students will explore descriptive statistics, learning how to summarize and
describe data using measures such as mean, median, mode, variance, and standard
deviation. The understanding of these measures is vital for making sense of large datasets
and extracting meaningful information.

Furthermore, the module delves into the fundamentals of probability and distributions. These
concepts are crucial for predicting outcomes and understanding randomness in datasets.
The hands-on activities included in this module allow students to create visualizations and
perform statistical computations using formulas and procedures, providing them with
practical skills that are highly valued in the IT industry. By the end of this module, students
will be equipped with the foundational knowledge and skills needed to apply quantitative
methods in their academic and professional pursuits.

Learning Objectives

By the end of this module, students should be able to:

Define and explain the role of quantitative methods in IT.
Perform basic descriptive statistical analysis.

Interpret probability concepts and distributions.
Create and critique effective data visualizations using manual computations and tools.
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Dataset

Student ID Math Science English IT Skills Communication

1 85 78 92 88 81
2 74 85 79 80 78
3 90 91 88 84 89
4 65 70 72 68 74
5 88 84 91 85 87
6 78 79 80 82 7
7 92 90 94 89 93
8 81 83 85 80 82
9 69 75 70 72 68
10 87 88 89 85 86
11 73 71 74 75 70
12 84 86 83 82 81
13 91 94 89 88 92
14 77 78 79 81 76
15 80 82 84 79 83
16 68 72 70 74 69
17 75 74 78 77 73
18 89 91 90 88 87
19 72 76 71 73 74
20 86 87 88 85 84

Descriptive Statistics for Each Subject

1. Standard Deviation
o Formula:
» Calculate the mean for each subject.
» Subtract the mean from each score, square the result, and sum them.
= Divide by, then take the square root.
2. Quartiles
o Procedure:
= Sort the scores in ascending order.
» Identify:
» Q1 (25th percentile): Middle value between the smallest score
and the median.
*» Q2 (Median): Middle value of the dataset.
= Q3 (75th percentile): Middle value between the median and
the highest score.
* Q4: Maximum value in the dataset.
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I. Activity (Engage)
Duration: 2 Hours

1. Introduction to Quantitative Methods
o In-depth Discussion: Examples of quantitative methods in real life

* Surveys: Highlight their use in gathering customer feedback and
understanding user behaviors in IT applications.

= Data Dashboards: Discuss their role in real-time monitoring and
decision-making, such as in website analytics or IT infrastructure
monitoring.

= Weather Forecasts: Explain how statistical models predict weather
patterns using historical data and simulations.

2. Hands-On Data Visualization Session
o Students use the provided dataset to create visualizations manually:

= Histogram: Organize scores into frequency bins for one subject (e.g.,
Math scores in intervals such as 60-69, 70-79, etc.).

= Bar Chart: Create a bar chart comparing average scores across
subjects.

= Scatter Plot: Plot IT Skills scores against Communication scores.

* Procedure:

» Calculate frequencies and averages as needed.
= Manually plot the chart using graph paper or software.
= Violin Plot Alternative: Use score ranges to approximate data

density.
o Insights: Students identify patterns or trends, such as average performance
or outliers.
Il. Analysis (Explore)

Duration: 3 Hours

1. Descriptive Statistics
o In-depth Discussion: Measures of central tendency and variability with

examples
» Mean: Add all scores for a subject and divide by the number of
students:

Example: Mean Math score =.

= Median: Sort scores and find the middle value (or average of two
middle values for even datasets).

= Mode: Identify the most frequently occurring score (if applicable).

» Range: Difference between maximum and minimum scores:

= Variance: Measure data dispersion:

= Standard Deviation: Square root of variance:
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2. Activity:
o Group exercise:
= Each group calculates descriptive statistics manually for one subject.
»= Validate results using calculators or Excel.
= Present findings to the class.
3. Probability Basics and Distributions
o Lecture: Fundamentals of probability and types of distributions (normal,
binomial).
o Demonstration:
= Simulate probability scenarios (e.g., drawing random scores from the
dataset).
= Example: Calculate the probability of randomly selecting a
student with a Math score above 80.
o Group Activity:
» Students predict outcomes, run simulations, and compare theoretical
vs. experimental probabilities.

lll. Abstraction (Explain)
Duration: 3 Hours

1. Data Visualization and Interpretation
o Lecture: Principles of effective data visualization.
o Examples:
» Good visualization: Clear labels, appropriate chart type, color scheme.
» Poor visualization: Misleading scales, cluttered design.
o Activity: Critique sample visualizations and suggest improvements.
2. Statistical Software Tools Overview
o Demonstration:
= Overview of formulas and tools (e.g., Excel functions for mean,
median, SD).
o Activity: Students explore a sample Excel sheet with preloaded data and
formulas.

IV. Application (Elaborate)
Duration: 4 Hours

1. Group Activity: Analyzing a Dataset
o Students work in teams to analyze the provided dataset.
o Tasks:
= Perform basic descriptive statistics.
» Create visualizations to summarize data (manually or using tools).
= Prepare a short presentation of findings.
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2. Assessments
o Quiz 1: (30 mins)
= Cover descriptive statistics and probability basics.
* Include both theoretical and applied questions.
o Mini Data Analysis Project:
» Individual assignment:
» Analyze a dataset provided by the instructor.
» Summarize findings in a report including visualizations and key
insights.
»  Submission in Module 2.
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