SIXTH ANNUAL EMERGING AND ESTABLISHED AFRICAN RESEARCHERS TRAINING ACADEMY

Ca

troduction to Qualitative and
Quantitative Data Visualisation
Dr Andrea Juan, Dr Sara Naicker, Dr Sibusisiwe Mchani and Ms Sylvia Hannan

Human Sciences Research Council

o, IO
Making Data Speak — An In

-]
H i floo
. wal o
€ 8§
3, 80 § @
9, UNIVERSITY k2 M
%» &

UNIVERSITEIT VAN PRETORIA '5‘
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

UUUUUUUU



Overview

e |ntroduction to Data Visualisation

* Visualising Quantitative Data
* Online quiz

* Visualising Qualitative Data

* Hands-On Activity

* Wrap-Up and Q&A
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Learning objectives

At the end of this module, you should:

Understand the principles of effective data visualisation
Know when and how to use different types of charts and visuals

Be able to choose appropriate visualisations for both quantitative and
qualitative data

Gain exposure to common tools and platforms for creating visuals

This is not a software tutorial ©
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Presenting data visually

* Communicating research is key
®" [nform, educate, raise awareness

= Experts, public and non-experts including

policy makers, funders
Your identity as a scholar and

* Different ways of communicating your academic citizenship is
research greatly enhanced by sharing
= Reports, articles, books, policy briefs, your research

opinion pieces

* Visual representations
= Key points, more appealing
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Presenting data visually

Creating visualisations that communicate research effectively:

What story do you want to tell?

What data will you be using?

What is the aim of sharing your data?

Who is your target audience?
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What is data visualisation?

Data visualisation is
storytelling with a purpose

 Graphical representation of information and data

* Usesvisual elements like charts, graphs, maps, and infographics
* Helps people understand complex data quickly and clearly

* Transforms raw data into meaningful insights

 Effective data communication - grabs our interest!
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Why is data visualisation important?
e Makes complex data easier to understand
mmme  Reveals patterns and trends
e |dentifies insights not immediately obvious in raw data
e Facilitates evidence-based actions and strategies
B Eanancos communication
e Makes data accessible to broader audiences, including non-experts

AFRICAN RESEARCHERS TRAINING ACADEMY
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What to consider in data visualisation

* Purpose: What are you trying to show or explain?
 Context: What background is needed to understand the visual?
* Audience: Who is the data for? What do they need to know?

* Scholarly vs policy vs public audiences

 Effective communication: What visualisations are appropriate?
* E.g. Graphs, charts, infographics

* Type of data: Categorical, numerical, temporal, etc.
* Qualitative vs quantitative, mixed methods

* Tool or platform: What software or medium will be used?
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Principles of good data visualisation

Telling a story

Show only relevant
data that supports
your message or
insight

BULLYING IN SOUTH AFRICAN PRIMARY SCHOOLS

OF GRADE 5!S REPORTED

BEII‘QLG VICTIMS OF SOME

KI*OF BULLYING
LMOST

23%

reported being
physically hurt

weekly

PHYSICAL
BULLYING

39%

were made fun of
or called names

weekly

VERBAL
BULLYING

PASYZ

were left out of
games or activities

weekly

SOCIAL
BULLYING

85%

of parents reported
feeling that their
children were safe from
bullying at school

PARENTS’
PERCEPTIONS

*Learners were scored according to their responses about how often they experienced eight bullying behaviours. Behaviours ranged
from being made fun of and being left out of games, to coercion and physical violence. These responses were converted to a scale

score, All figures based on South African learner and parent self reports in the 2015 Trends in International Mathematics and Science

Study .
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Principles of good data visualisation

Clarity: Avoid clutter, make visuals easy to read and interpret

Sum of Total

- _ Total items sold
[otal items sold

13850

B 8766
I ' — I 4143.2
1 - 2108.43
- e
Item ~
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Principles of good data visualisation

Simplicity: Aim for minimalist design - less is often more

sales by month = o sales by month

1) ineffective v/ effective




Principles of good data visualisation

Accuracy: Represent data truthfully without distortion

Improper Scaling

VS

Quantity

Quantity

Deceptive

Correct




Principles of good data visualisation

Accuracy: Represent data truthfully without distortion

Cherry-picking Data

Misleading Accurate



Principles of good data visualisation

Consistency: Use consistent scales, colours, and formats across visuals
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Principles of good Be single minded

data visualisation

@ - 12 1L . ®
$204 $56 $99 $123 $908 $835
Key points R e
Use colour, contrast, and TR
layout to draw attention to ' ' =
key points ' ' l l -
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Common pitfalls to avoid
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Common pitfalls to avoid

Public attitudes to science and technology

75
70
65
E.g. Using pie charts for .
trends, line graphs for
discrete variables 55
>0 Black Indian or
African Coloured Asian White Other
- AVERAGE PROMISE 68 58 68 66 58
AVERAGE RESERVATION 71 59 72 61 58
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Common pitfalls to avoid

Misleading axes or inconsistent intervals

Figure 1. Comparisons of bar charts using a truncated y-axis (A) and a full y-axis (B).

Panel A Panel B

32.0% _35.0%
R R
S 31.0% ¥ 30.0%
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Common pitfalls to avoid

Misleading axes or inconsistent intervals

Misleading 3D Effects
Don’t use a
pie chartis
there are
ftom A 5% more than 5

2% 1% ttem A pa rts

Misleading Pie Chart Regqular Pie Chart



Common pitfalls to avoid

Missing titles, labels, or
source information I

Belgium France (2024) Germany Turkey (2024) UK (2024) Malaysia South Africa
(2024) (2024) (2022) (2022)
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Common pitfalls to avoid

ITS COST IN TEN STEPS

OPERATIONAL AND The total oparational c
4 for hellcop
PEACEKEEPING COSTS
)ITURES
Add $110 billion for addilional military expendituras
altributed to the wars

Catrect for inflation over the past five years.

Can confuse
rather than
clarify

OPERATIONAL AND
PEACEKEEPING COSTS

oit for operation:

tuire health cara for

RESTORING THE MILITARY

ik e the millitary to

o velerans

OPERATIONAL

(HIRY

COMBAT
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Common pitfalls to avoid

Hard-to-read fonts,
poor contrast, or
mismatched colours

ANGLICAN/EPISCOPALIAN H METHODIST |
BAPTIST MORMON
BUDDHIST ® MUSLIM
CATHOLIC W OTHER CHRISTIAN
HINDU H PRESBYTERIAN H

JEWISH B UNITARIAN
LUTHERAN & UNSPECIFIED/NONE



Telling a story through Inf

istics. We use the 2013 General Household Survey (GHS), the 2011
and Sdence Study (TIMSS) to examine inequalities which exist within the

Inequality can be assessed based on a number of characteristics.
Reading Literacy Study (PIRLS) and the 2011 Trends in Intermnational
South African education system, in relation to wealth, sex and population group.

Examining Inequality in South African Education
Progress in Intemational

$5,902

South African GDP per capita (2015)

54.96 million
South African population (2015)

20.2%
0.63 Percentage of South African population living in
South Africa’s Gini coefficient* (2011) extreme poverty (2011)
*The Gini coefficient is the measure of income inequality.
South Africa is one of the most unequal countries in the world. (OECD, 2015; StatsSA, 2015; Worldbank)
ent and enrolment
Percentage that have completed Grade 9 or Grade 12 by sex
(15-24 year olds)

Educational

Percentage of population with no formal education or
highest level of education less than Grade 7
Atleast Grade 9 e
20-20 years old | 40-59 years old | 60+ years old ted 06
Atleast Grade 12 ns
ted 247
‘ 5% 23% 48%
3 0 40 8 100
Male [l Female

University participation rate by population group
(18-28 year olds)

Percentage that have completed Grade 9 or Grade 12 by

population group (15-24 year olds)
737 0
Atleast Grade 9 743
completed 893
k-0
247 0 9.2
At least Grade 12 29
ted 581
564 32 3
0 2'0 40 60 8!0 100 |
African/Black  Coloured  Indian/Asian White
White. indian/Asisn [l Colowred [l African/Black (GHS, 2013)
Learning achievement
Basic reading ability* (PIRLS) Basic mathematics ability* (iMss)  Basic science ability* (TIMss)
Sex Sex Sex
‘ 62% ‘ 25% ‘ 27%
Wealth** Wealth** Wealth**
(Average learner scores) (Percentage of learners achieving at or shave 400) (Percentage of learners achieving st or above 400)
High High

Richest
Low  Medium
. ° -

(PIRLS, 2011; TIMSS, 2011)

Middle
Poorest -
. - - . . .

PIRLS was conducted at the Grade § level with 3515 learners receiving instruction in English or Afrikaans, The sample is therefore not nationally representative.
T frogseg 43

* The minimum competency level for PIRLS and TIMSS is 400.
** PIRLS: indicator used was general home resources; TIMSS: the number of home study supports was used as a proxy for socio-economic status.

There are many different layers of i nummwmmwwmmmmm
e makers to develop effective policies for improving education.

ographics

The Journey to School

The National Learner Transport Policy was introduced in 2015 to address problems assaciated with access to education in public ordinary schoals due to the
distances learners have to travel to and from school on a daily basis. Using the National Household Travel Survey (2013) and General Household Survey
(2013), we explore how learners travel to school prompted this palicy intervention in South Africa.

Main mode of travel for thuse attending school, by income quintile

Main mode of transport for learners

Train/other Bus
1.0% 5.0%
13.0%
Car/truck
12.0%
Walking
69.0%
0Of the 13% who use taxis, the
average amount spent on transport R 3 7 6
per month is

Since 2003, there has been an increase in the percentage of learners

travelling for more than 60 minutes
o shool nationally

Th => 9.9%

2003 2013

0 of learners
l Z 5 / leave home before 06:30am
. 0 to reach their educational institutions

Percentage of learers in public schools benefiting from free scholar transport

The transportation of leamers to schools now requires collahoration between the Departments of Basic Education and Transport. The policy is intended to ben

Quintile 1 (poorest)  Quintile 5 (most affluent)
e 44

83% 19.4%
Gk offiaky
Tad m

Percentage of learners in schools who walk for more than 30 minutes
to the nearest school of its kind

3.8% 52.2%

9.3% 19.1%

Limpapo

Mpumalanga

Norther Cape

KwaZulu-Natal

Weste Cape

2 0m

education in a safe manner.

school going leamers from grade R to 12. The criteria for dentifying beneficiaries are provincially determined. The aim is to address the challenges of access to



What Makes A Good

Ask yourself DATA VISUALIZATION

“Does this help the Data Function
audience see what et e urss e
I want them to A Gosd oae
see?”

Good data visualisation I;:efign

bridges the gap between data R oo
and understanding
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Quantitative Data Visualisation




Most have Al functions!

.S
visme

=

Python

1) F Iourish*

ChartExpo

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

= science, technology — i
= & S— $ '»7
(fiHSRC (@
o i it — . 3
7 ;Ft)-jlce T nnovation __tr‘ E i E'\*g, SOL PLAATJE &
ICA : 9y 8
i - N \‘“@’\




Using templates

* Speeds up visual creation with ready-made formats
* Ensures consistency and professional appearance
* Minimizes errors in layout and formatting

* Most data visualization software has downloadable templates
that you can edit

* Modify data ranges and labels directly in your spreadsheet

 Customise titles, colours, labels for clarity and audience relevance
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Types of Quantitative Visualisations by Purpose

Sative Relationships : ) [ Flowsand S —
Descriptive ' P Comparisons O Distributions
"What is Oow are " " : and Patterns
. How do Where does it .
Y variables : ; o What are the
o : - transitions?" = ' )
( ) ( N\
— Bar chart Grouped or
— Scatter plot stacked bar | Sankey diagram . Distributions
chart
g J L )
( ) ( N\
—|  Plechar —| Bubble chart — Box plot | Cluster chart —  Heatmap
|\ J L )
( ) ( N\
| Histogram —| Slope chart —{  Slope chart | Chord chart | Violin plot
|\ J L )
( N\
— Dot plot
J
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Descriptive: What is happening?

Summarises key dataset

Table 1: University completion rate by countr
features. y P y y
Male university Female university | University
completion rate completion rate |completion

rate

Clarifies data and reveals
patterns

Common descriptive
visualisations

iInclude: bar charts, pie
charts, histograms, and
dot plots.

Easily done in Excel,
Canva, Venngage
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No axis or grid

Bar Chart: Comparing SRS S Shich Alumni agree with t
Frequencies/Categories am a leader

Avoid decimals

e Compares quantities
across different

categories
* Each bar shows category 14%
value .
. . Instead of all 1-10 .
. Effectlve for showing 2022 ratings- categories 2024
differences between o Secondare Al are used R
o vecondary Alu ertiary Alumni
groups (N= 8650) (N=839)

m1(notatalljto5 m6to 10 (to a great extent)
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Pie Chart: Showing Educational Qualifications of the cohort
Proportions

had post-school

» Display proportions of a qualifications

whole

* Each slice represents a
category

* Proportional to category's
overall percentage Infographic style

. Donut form of a pie
* Useful for showing the chart

composition of a dataset
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Histogram: Distribution
of a Single Variable

Demo of template

e |llustrate the distribution

of a single variable

. Divides data into LEANSIXSIGMA.com

frequency bins

* Help identify the shape,
center, and spread of the
data.
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Connected dot

Dot Plot: An Alternative
to Bar Charts

plotin excel

Figure 1: Educational attainment as a proportion of the age-appropriate population (%)

Country Completion rate
1 Cabo Verde* O O O
» Offer a simple yet e o ® o
effective alternative to bar Seychelles* O
South Africa O O O
C h a I’tS Botswanat O Q O
. o Tunisiat O o @)
* Dots represent individual Algeriat & @ O
. Egypt O @ O
data p0|ntS Sao Tome & Principe O @) O
Congot O O O
 Useful for many data Zimbabwe o0 " O

tegori
categories O University OSecondaryS Primary school

completion completion completion
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Benin

c
Madagascar L
Malawi L
Central African Republic i
Senegal *—
' —
B
B

Mali

Guinea

Guinea-Bissau

Mozambique P

Mauritania P
Chad r—=ip—

Liberia [ P

South Sudan > &5

0 10 20 30 40 a0 60 70 80 90 100
Percentage completing each level of education

o +t4
- ++++++ob|eau
. Bl Upper secondary I

Lower secondary
Primary



Relationships:
How are Variables Related?

Treatment effect(9)

* Keyto analyzing variable relationships

Scatter plots, bubble charts, line charts, and bump
charts are used to explore these relationships

* |dentify patterns and correlations easily

"It's a non-linear pattern with

outliers..... but for some reason

I'm very happy with the data.”
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Scatter Plot: Correlations

o Scatter Plot Correlation Examples
and Associations

* Show the relationship [ Y Y
between two variables

* Points represent paired

data values ey
e Canreveal correlations B v < . < .
. . . X v X ] X
(positive, negative, or none)
Positive Negative No
Correlation Correlation Correlation
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Bubble Chart: Adding
an Extra Dimension

Prospects for diversification of suppliers for a product imported by South Africa in 2024
Product : TOTAL All products

Oman *)

United Arab Emirates Scale : 3 % of world exports

* Extend scatter plots N
by adding a third ' -

dimension
. = 10 ‘_. 4 China
* Bubble size reflects | iy o Y
added variable Dy s e y
5] -:'_-' Netherlands B
* Useful for multi-point o WL
relationships
1 : T 1'5 2 %
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Line Chart: Trends

South Africa's imports by country

Over Time .
lj: 20000000
. O
 Used to display trends D 15000000
Over tlme é: 10000000
 Visualizes trends with Tg 5000000 _...-—-—-—4"".—
connected lines £
2020 2021 2022 2023 2024
* Supports pattern Vomre

recognition and
forecasting

China =e@es|ndia ==@==Germany
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Bump Chart: Change South Africa's top import partners by rank (2020-2024)

in Rank Over Time 2020 2021 2022 2023 2024
1 ® - L - J
. 2
* |llustrate changes in 3
rank over time 4
* Visualising ranking ;
changes over time .
° nghllght Sh'fts |n == hina e=@=Jnited States of America
I’elatlve performance === Germany s | nited Kingdom

e M 0z ambique

* Modified line graphs
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Distribution of South Africa’s export value by country (2020-2024)

Comparisons:
How Do Groups Differ?

* Essential for
id e ntifyi n g d iffe re n C e S W Female-headed households (660) W Male-headed households (637)
a n d S i m i la riti e S e South Africa’s imported products by country

South Africa export profile by product- 2024

25000000

78 20000000 n

* Includes bar, box,

slope charts, o ‘ >
snowflake plots I - P om .

across data groups i
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70%

Grouped or Stacked
Bar Chart 8 al o

Farmers Farmworker Farm dweller

=

M Female-headed households (660) M Male-headed households (637)

* G rO U p ba rS = South Africa's imported products by country
Compares groups R

side-by-side s
 Stacked bars - Shows :

group composition by

Segment 2000000 . . - —

Chini India Germany Thailand

Country
M [ron and steel

M Vehicles other than railway or tramway rolling stock, and parts and accessories thereof
M Nuclear reactors, boilers, machinery and mechanical appliances; parts thereof

M Electrical machinery and equipment and parts thereof; sound recorders and reproducers, television ...
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BOX PlOt: DIStrI bUtion Distribution of South Africa's export value by country (2020-2024)
Comparisons Across
G roups S

OoODmE

e Shows data
distribution by group | N

e Shows median,
quartiles, and outliers

* Useful for comparing W
group outcomes

Classes

NNNNNN

Value (%)
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Comparison chart

e Cross between
a bump chart
and stacked
bar graph

* Changesin
proportion and
ranking

¢

& innovation

science, technology
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e
G
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Science, Technology and Innovation

Graduates

Small-time dreamer 22%

Live for todayer 5%

Slow and steadyer 5%

Depairing waiter 2%

Lucky-one 2%

Human Sciences
Research Council

Q‘EHSRC

%
= %
~ o

Present

Fighting riptider 19%

Small-time dreamer 17%

Live for todayer 9%

Slow and steadyer 6%

Lucky-one 3%

Depairing waiter 0%

2
%
>

3
s
. §@

Q=

Get-by hustler 16%

Fighting riptider 14%

Small-time dreamer 9%

Depairing waiter 0%

ChartExpo
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One position Multiple positions

2020 2022 2024

o B 1 K 3D Entrapraneurshiponly
E 2 iy Studying & Entrepreneu
3~
4 = - 7% Studying only

" - " En EE
.5,, Studying, Working, & En
o
= Unemployed

m EX

1=
=

=

3

ES

=

b1

B

3

3

=

-

2

3

b1

3

2

g

Secondary Alumni
(N=8650)
E=
153

g

* Highlights movement and
transitions o vl v e PRI

87 17

: i 1
o Wi Working only

* Includes Sankey, alluvial,
snowflake charts

 Visualises flows across
categories or stages

* Ideal for showing
pathways or hierarchies
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Figure 1: Five most common mobility journey of graduates

§ g § % % 2 E c Mobility journey
29% 152 (1)Remaining home Matrix chart
BEE 25% 133 (2)Remaining: Returing home * Modified heatmap
62 (3)Exiting Africa e Shows common
59 (4)Returning home to Africa pat hwayS
38  (5)Circulating on/off-Continent ° C an be done manua l_ly
: Legend in Word
Y ey e A=+ Dogs not show
I Either country of birth/in Africa proportion visua [I_y but

in text
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Basic stacked bar

graph of changes
In labour market

activity
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= Working and studying Entrepreneurship and study
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Entrepreneurship only

Studying & Entrepreneu

Studying only
Studying, Working, & En

~ Unemployed

Working & Entrepreneut

Working & Studying

=
e
o
!
=
=
Ll
=
O
ks
|—

Working only

+1+
wf+tableau

(ot Human;
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= Studying, Working, & Entrepreneurship 1%

—— Studying, Working, & Entrepreneurship 0% === Studying, Working, & Entrepreneurship-1% Working & Entrepreneurship 6%

- Working & Entrepreneurship 2% . )
s ‘Working & Studying 2% —— Studying 7 = [l Working & Studying 4%
- Working only 6%~ '/ N i

e

Sy = - 5
v g s - v
Entrepreneurship only 7% . Workmg\cinly U /°v -
g J
-,

i

; Gl (P
— . 4 e {( Working only 31%
l Studying & Entrepren

Entrepreneurshw‘bnly 6%

l StudyJ & Entreprgn?txrshlp 1%
= P «_.. T — Entrepreneurship only 7%

Socondary EOucAtion 100% —— [ Studying & Entrepreneurship 4%

Unemployed 20%

Studying only/4 % Studying onl' _ W ~—

Studying only 27% '

Scholarship level 2020 2022 2024

ChartExpo
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Flourish™

§3<p science, technology
& innovation
Department:

Science, Technology and Innovation
REPUBLIC OF SOUTH AFRICA

2020

Working only 176

Working & Entrepreneurship 128

Studying only 60

Unemployed 54

Studying, Working, & Entrepreneurship 37 l

Working & Studying 33

g

— 16 Studying & Entrepreneurship

2022

184 Working only

106 Working & Entrepreneurship

80 Working & Studying

62 Studying only

l 51 Studying, Working, & Entrepreneurship

. 28 Entrepreneurship only
19 Unemployed

E[EHSRC !

Human Sciences . SOLPLAMATJE &
Research Council By UMY, o

% o
o ¥
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Epilepsy

Other neurological condition

Other infection

Cluster diagram ® N /.
Brain/ CNS Cancer Cancer (1?3)
* Begins with a central & = o
node or theme placed ‘
(4.1)

at the center of the
diagram. e

* All other data
branches out from this
core- further
disaggregation of the s (8

48 Jransport injuries
data e \.

Congenital birth defects

85
(16.7)
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* Arcs around the circle 3
represent categories;
curved lines (chords)
connect related groups.
* The thickness of the chords
iIndicates the strength or
volume of the relationship. =iz =
e Commonly used for flow or
migration data.

LG

\)“g o

M 0 >
S 15% of respondents
stayed loyal to Nokia

Only 2% of respondents
switched from Samsung to Nokia
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e |dentifies variation and - < —

distribution _—
* Includes heatmaps, 4l e
ridgelines, violins |

e Reveals hidden data
patterns
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Heatmap — intensity or
frequency across two
variables

* Shows intensity or
frequency

e Compares across two
variables

e Useful for time-based
trends

All Products I,'WE MeatOffal  Seafood Dairy Animal LivePlants Vegetables Fruits & Nuts
Animals Products  Products

2010] 82,326,030 94,637 277,028 471,292 232246 18,873 70,007 1736712 2,187,637
20111107,956,344 49308 220974 507448 241,074 22,093 67844 190,115 2,301,978
2012| 96,762,056 92,207 181,891 453591 263,890 22,378 76,229 184672 2,357,942
2013| 95,115,323 49654 183662 434689 287659 19,732 64806 186312 2,641,638
2014) 92,990,712 57991 254712 483239 286228 21,931 66,264 189,185 2,834,115
2015| 81,791,370 69,850 288799 41825 253873 23,109 65,336 172869 2,925,422
16| 76,986,727 62,336 280,977 443138 220,754 25,565 67676 199437 2,896,098
2017| 89,555,817 60,823 296,360 448,005 272,744 24,866 81,262 214335 3,394,145
2018) 95,179,154 72316 2665260 45,013 247993 24,563 90979 23718 3,707,486
2019| 90,419473 71,420 236486 497,033 234777 24,388 933% 213358 3,425,443
2020| 85,686,133 70,267 275620 438947 219363 16,115 61,929 203,854 3,823,560
2021|1123,734,050 67844 305119 532336 260466 18278 120,095 224311 4,424,139
022|1123614,816 496886 309919 490,034 206467 18,043 113284 206,006 4,453,653
2023/1110,662,7% 56193 308471 453528 260,757 25412 111,985 190454 4,358,241
2024/1110,390,55 95,416 409664 49595 262,334 28984 107,162 218091 4,946,268
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Violin plot — combining

box plot and density . 2

Combines box and 3
density plots | C

Shows spread and central
value

Classes

Useful for group

comparisons @

0 il M 6M BM 10M m 14M 16M

Value (S)
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Data Viz Platforms

Tool Name
Tableau Public
Power Bl
Flourish
RAWGraphs
Datawrapper
Canva
Infogram
Piktochart
ChartBlocks
D3.js

Plotly
Observable
Excel

Google sheets

Website
tableau.com

powerbi.microsoft.com
flourish.studio
rawgraphs.io
datawrapper.de

canva.com

Infogram.com
piktochart.com

chartblocks.com

d3js.org

plotly.com

observablehg.com

Free Version Available?
Yes

Yes (limited)

Yes

Yes (open source)

Yes

Yes (Pro has more features)
Yes

Yes

Yes

Yes (open source)

Yes (Python/R/JS API)
Yes


https://www.tableau.com/
https://www.microsoft.com/en-us/power-platform/products/power-bi/
https://flourish.studio/
https://www.rawgraphs.io/
https://www.datawrapper.de/
https://www.canva.com/?msockid=370aaac698c669dc34cbbfe9993b6887
https://infogram.com/
https://piktochart.com/
https://www.chartblocks.io/
https://d3js.org/
https://plotly.com/

Quiz/ poll
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Qualitative data visualisation
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Qualitative Data Visualisation

Why visualize qualitative data What makes qualitative

 Reveal patterns and visualization different?

relationships * Focus on meaning,
relationships and narratives

* Supportinterpretation and
rather than numbers

analysis
* Needto preserve context and
nuance

* Communicate findings clearly

* Enhance collaboration e.g.
participatory analysis
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Visualization technigues for qualitative data

Thematic maps & concept maps

Visualize how themes connect

Use during or after coding
Best for theory building, theme structuring
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Brainstorm your ideas
and visualize your
thoughts with mind maps

Ty

Habitat Landscape .
~

water )

quality “‘\

I \ y
renewal e
energy Water

—

agquaculture 4

Define concepts and think
through their connections
with concept maps

NVIV

Perceptions
policy,
management
e
\ impacts
h-::rne owners fi s herm en farmers

underground
storage
leaks
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Visualization technigues for qualitative data

Matrices and heatmaps

« Compare themes across individuals or groups

 Especially useful for framework analysis

* Bestforcross-case comparison
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Heat maps in Excel or matrices in MAXQDA

™ MAXQDA

Sales in thousands Code System Mateo Selim Riley Thanh Chris
Wishes for the future [ | B N [ [ |
o Work-life balance

» Education ] L] . B
Year 1 Ql « Friends & Family (] n ™ ] "
Year 1 Q2 « Work/Life Separation L = [ .

o Domestic work [ ] .
Year1G3 # Childcare L] u
Year1Q4 _ o Typical workday L] = 0 . ]
Year 2 Q1 - e Fre- “_care L] " ] . ]
vear205 | s

vear20s . B

Productl Product2 Product3 Product4 Product5 Producté6 .
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Visualization technigues for qualitative data

Word clouds and code frequencies

Word clouds give quick insight into dominant language
Code frequency charts show which ideas come up most often
If you use both side-by-side you can contrast snapshot vs. Depth

Best for presentations, initial scans of your data and audience
engagement
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EdWordle
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A code frequency chart is a quantitative summary of qualitative data, showing how often specific
themes or codes appear in your dataset. It’s typically used after coding interviews, focus groups, or
open-ended responses.

. Quickly show dominant

topics Filipino 93

 Compare which issues Chinese 39
matter most across groups i

* Usefulin mixed methods: American 45
bridges qual & quant Japanese 16

 Adds visual appeal for Undecided 7
policy briefs or reports N=200
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Visualization technigues for qualitative data

Storyboards, diagrams and visual

poems STORY BOARD
o-> g0k
7 =, ,00¢0en J o\ mPLE

=R o= t= -@‘ | geALLy!
=

S

* Rich, creative methods to convey meaning
and emotion

* Used in participatory or arts-based research

* Optionalimage: Photovoice, visual quote
collage, or a storyboard

* Bestforyouthresearch, advocacy,
community feedback
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NARRATIVE

* AUDIENCE
* INSIGHTS
k' OBJECTIVES

D

)

COMPONENTS OF ( \ ﬁ STORYBOARDING
DATA STORY R e e———

VISUALIZATION
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The Mouse's Tale
“FUry said to

a mouse, That

he met in the
\b Sh W(!S h?

house, “Let
us b(lzlh g'o k pj)
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Technique

Word Clouds

Code Frequency
Charts

Matrices &
Heatmaps

Thematic &
Concept Maps

Timelines &
Process Maps

Network Maps,
Relationship
Diagrams

Visual Storyboards
/ Data Poems

Tools

NVivo, WordArt,
WordClouds.com

MAXQDA, NVivo,
Excel

NVivo, MAXQDA,
Excel

Miro, MURAL, NVivo

Lucidchart, Canva,
TimelinelS

Kumu, Gephi,
Atlas.ti

Canva, hand-drawn,
creative tools

Best for

Quick thematic overviews,
audience engagement

Comparing theme prevalence
across groups

Framework analysis, cross-case
comparison

Visualizing theme relationships
and theory building

Longitudinal or narrative
research

Mapping social, thematic, or
institutional links

Participatory methods, arts-
based outputs

Notes

Easy and visually
appealing

Good quant summary
of qual data

Easy to customize and
compare

Collaborative and
participatory

Good for story-based
or lifecycle data

Great for complexity
and systems analysis

Amplifies participant
voice and emotion

Cautions/Limitations

Superficial - lacks nuance
or context

Frequency # importance

Manual setup can be
time-consuming

Requires subjective
interpretation

Harder to standardize
across participants

Requires structured input;
steep learning curve

Less formal; harder to
systematize or compare
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Al and data visualisation

* Saves time by automating chart generation from raw
data

 Suggests optimal chart types based on data structure
and goals

* Enhancesinsight through pattern detection and visual
summarization

* |Improves accessibility for non-technical researchers
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Al and data visualisation

How to Use Al Tools
* Upload or paste data into tools like ChatGPT, Tableau Al, Power
Bl Copilot, ChartExpo, or Flourish

 Use natural language prompts (e.g., “Visualise trends in
graduate mobility over time”)

* Refine orregenerate charts based on feedback and research
purpose

 Exportvisuals for use in reports, presentations, and publications
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ChatGpt example

Prompt:

159654 F Please calculate the
456323  F 15 65 70 75 average Maths, English
752992 F 14 92 89 94 and science score by
ol 2 15 o8 o0 09 gender from his table.
1346330 F 14 88 91 90 i )

1649999 v v =y — -9 Visualise the average
1939668  F 15 84 87 89 scores by gender
2236337 M 15 68 65 70
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Output

Average Subject Scores by Gender

100
Subject
Maths
English
80t Science
L
o 60f
o
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)
o
o
g 40 +
20
0 F M
Gender
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Best Practices for Researchers Using Al

Always validate and review and cross-check Al-generated analysis or
writing.

Do not upload identifiable data/ transcripts onto Al platforms.

Disclose Use of Al in methodology or acknowledgments where
applicable.

Use Ethically Approved Tools that comply with data security and
ethical standards.

Avoid Over-reliance. Use Al as a support tool—not a replacement for
critical thinking or scholarly judgment.
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Exercise

* Materials:
* Blank piece of paper and coloured pens/pencils

* Use Excel to create your visualisation
* Save it as animage to share in the chat

e Goal:
* Design a meaningful data visualisation based on a research problem
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Visualising your data

 Step 1: Choose aresearch problem based on your work

 Step 2: Define your focus

* What kind of data are you using?(e.g. survey, interview transcripts, time series
data, ranking data, etc.)

* What is the key research finding or message you want to communicate?

* Who is your target audience? (e.g. policymakers, school leaders, NGO
partners, fellow researchers, public)

* Step 3: Create your visualisation

 Step 4: Peer share (upload a picture/image in the chat)
* Explain how it helps your audience understand your message

SIXTH ANNUAL EMERGING AND ESTABLISHED AFRICAN RESEARCHERS TRAINING ACADEMY

T :q:— e — :5“ 9?. ‘\,__p A o, 29
AL = = HSR‘ BIEE UNIVERSITEIT VAN PRETORIA I
é:;é Department: . = || = ; UNIVERSITY OF PRETORIA
W REPUBLI F SOUTH AFRICA

Lod:
- Human Scuence_s / SOL PLAATJE g ® YUNIBESITHI YA PRETORIA ””z'ﬁ LLLLLL 2




Thank you!

Do you have any questions?
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