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It is a six-week intensive course offered in English. Priority is given to
students from the master’s program in global health. However, students from
college of public health or other departments are also welcome. The
maximum capacity is 20 students.
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Course Description

This course will introduce students to a range of practical tools that can be
applied to handle data, especially in the field of global health. No prior
knowledge or experience is needed to take up this course. We will start from
the basics.

The course is structured in three sections covering the process of data
capture, basic data cleaning and manipulation, and, finally, communication
of data through visualizations or infographics.

(1) REDCap data collection: This part of the course will introduce
Research Electronic Data Capture (REDCap), an electronic data capture
(EDC) solution which has been widely used by the international
research community. These sessions will cover the process of creating a
REDCap project, designing the data collection instrument, data
management features in REDCap, enabling online surveys, project




testing, real-time data collection, and usage of the REDCap mobile app
on mobile phones or tablets. Sessions will involve lectures followed by
demonstrations, interspersed with exercises to provide students with
hands-on experience.

(2) Data cleaning and manipulation in R: This part of the course aims to
give a general introduction to R, an open-source programming language
for data analysis and statistics. No prior knowledge of coding is needed.
These sessions will provide an overview of basic features and
fundamental concepts in R. Students will be taught the basics of
reading, cleaning, and manipulating datasets. During the sessions, we
will discuss common types of messy data and ways to tidy them. These
discussions will include small exercises in writing R code and
preparing data for analysis. Messy datasets will be provided for practice
purposes.

(3) Data visualization and infographics: This section will cover the
principles of and various approaches to data visualization, as well as
key steps in building an effective and eye-catching visual. Students will
learn ways to translate data into easily digestible information for
various audiences. We will introduce a couple of tools/resources that
students can use for data visualization purposes.
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Course Objective

Upon completion of the course, students should be able to:

have a baseline competency in REDCap (D17-3, GH-2, DGH-3)

create and design a data collection form or case reporting form in
REDCap (D17-3, GH-2, DGH-3)

perform data entry online using the web-based tool and offline using the
REDCap mobile app (D17-3, GH-2, DGH-3)

set up surveys and perform data quality checks in REDCap (D17-3, GH-2,
DGH-3)

understand how to use REDCap for different study designs (e.g. cross-
sectional, longitudinal etc.) (D17-3, GH-2, DGH-3)

design, use, and maintain a custom-made redcap database for research
studies (D17-3, GH-2, DGH-3)

manage basic data types in R calculations (D17-3, DGH-3)

conduct basic computation with matrices and data frames in R (D17-3,
DGH-3)

identify and tidy messy data to prepare for analysis using R (D17-3,
DGH-3)

understand the importance of data visualization as a communication
strategy (D17-3, DGH-3)

understand the principles and key elements that make up an effective
visual (D17-3, DGH-3)

understand the tools and resources available to visualize data (D17-3,
DGH-3)
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Attending classes on
time is needed. Active
participation of in-class
Participation qov  [Fseussionts
encouraged. Following
the taught lectures,
students will be given

tasks to complete.

Creating a data
Assignment 1 30% [collection instrument

using REDCap.

Tidying up messy data

Assignment 2 30% .
with R.

D17-3 Explain the role of quantitative and qualitative methods and sciences

in describing and assessing a population’s health

During the lecture, we will discuss the design of quantitative
questionnaires using an electronic data capture solution. Students are
required to complete small tasks assigned during the class. They will
receive immediate feedback from the instructors.

In assignment 2, students will be asked to process quantitative data using
R. They will be evaluated by their understanding of different data types

in quantitative methods.

GH-2 Apply ethical approaches in global health research and practice

During the lecture, we will discuss important ethical issues that need to
be considered when carrying out research and planning data collection in
fields. Students will learn the 18 HIPAA PHI Identifiers and the de-
identification options in REDCap.

In assignment 1, students will be evaluated whether they take ethical

issues into consideration when designing their data collection instrument.

DGH-3 Design, implement, and evaluate theory-informed and evidence-

based research programs in an academia or practice setting

The lecture puts emphasis on the principles and essential steps to design
a data collection instrument. Students will learn ways to design a data




settings to collect quality data.

purposes.

collection tool that collects quality data. They will also learn key steps to
implement data collection in fields. The lecture will equip students with
skills to carry out research programs in an academia or practice setting.

e Inassignment 1, students will be asked to design an electronic data
collection instrument based on a true research questionnaire. They will

be evaluated by whether the tool can be practically used in research

e In assignment 2, students will be asked to process research data. They

will be evaluated by how well they prepared the datasets for analysis
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Introduction to course materials and software, followed by

introduction to REDCap: basic features, instrument building, data ](3}11{7_'23

entry, data dictionary, data exports and reporting, and user rights DGH-3

management

Advanced features in REDCap: REDCap mobile apps, branching 211{7_'23

logic and calculated fields, longitudinal projects, and randomization | pGH-3

Advanced features in REDCap: REDCap surveys 2%17_‘23

Introduction to R: basic features and data types DGH-3

Working with data in R (I): data cleaning and manipulation 3&33

Working with data in R (II): data cleaning and manipulation g 2}71;33

Working with Data in R (III): data cleaning and manipulation

Introduction to Data Visualizations: principles, key steps, and

examples. gngS

Data Visualizations and infographics: related tools and use of design

elements (e.g., typography, color, and structure)
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CEPH 2016 Accreditation Criteria for Foundational Knowledge
Profession & Science of Public Health

D17-1 | Explain public health history, philosophy and values

D17-2 | Identify the core functions of public health and the 10 Essential Services*

D17-3 Explain the role of quantitative and qualitative methods and sciences in describing and
assessing a population’s health

D174 List major causes and trends of morbidity and mortality in the US or other community
relevant to the school or program

D17-5 Discuss the science of primary, secondary and tertiary prevention in population health,
including health promotion, screening, etc.

D17-6 | Explain the critical importance of evidence in advancing public health knowledge

D17-7 | Explain effects of environmental factors on a population’s health

D17-8 | Explain biological and genetic factors that affect a population’s health

D17-9 | Explain behavioural and psychological factors that affect a population’s health

D17-10 Explain the social, political and economic determinants of health and how they
contribute to population health and health inequities

D17-11 | Explain how globalization affects global burdens of disease

D17-12 Explain an ecological perspective on the connections among human health, animal

health and ecosystem health (e.g. One Health)

ASPPH Master of Public Health’s Global Health Concentration Competencies

GH-1 | Analyze the roles, relationships, and resources of the entities influencing global health
GH-2 | Apply ethical approaches in global health research and practice
GH-3 | Apply monitoring and evaluation techniques to global health programs,
policies, and outcomes
GH-4 | Propose sustainable and evidence-based multi-sectoral interventions, considering the
social determinants of health specific to the local area
GH-5 | Design sustainable workforce development strategies for resource-limited settings




GH-6 | Display critical self-reflection, cultural humility, and ongoing learning in global health

NTU CPH Doctoral Core Competencies in Global Health

DGH-1 | Exemplify proficient skills to contribute to public health scholarship and engage
community partners and stakeholders to conduct own research and form collaborations
based on high ethical standards

DGH-2 | Scrutinize and apply qualitative and quantitative methods to provide evidence-based

solutions to global health problems considering cultural safety and diversity

DGH-3 | Design, implement, and evaluate theory-informed and evidence-based research

programs in an academia or practice setting

DGH-4 | Recognize and analytically evaluate socioeconomic, environmental, behavioral, and

biological determinants of population health




