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Design principles for developing critique and
academic argument in a blended-learning data
visualisation course

By Arlene Archer & Travis Noakes

Chapter in brief

This chapter explores the challenges experienced by second-year journalism students in
developing academic argument in a data visualisation course. The course focused on
representing arguments that drew on aspects of educational inequality in Cape Town. Data
is increasingly produced and circulated visually; and the means to generate data
visualisations are becoming increasingly accessible. It is thus important to develop critical
tools to engage with these kinds of texts. The chapter describes the principles for learning
design that were employed to improve the blended-learning course into one that better
supported students’ development as critical designers and engaged citizens. Some of the
principles included delimiting the scope of the task, encouraging the use of readily
accessible design tools, introducing a process approach, developing meta-languages of
critique, and acknowledging different audiences. The chapter ends by analysing the work of
two students in light of these learning design principles. We discuss some of the gains and
losses of moving from one digital format to another (PowerPoint to poster), the ways in
which students adapt texts to different audiences and platforms, and the emergence of a
meta-level critique of the data sources.

Keywords: academic argument, blended learning, data journalism, data visualisation, higher
education, learning design, social semiotics
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Introduction

Producing data visualisations with accompanying arguments is an increasingly important task for
journalists (Engebretsen, Kennedy & Weber, 2018). Data visualisations comprise graphical
representations of numeric data and are a “discursive resource used in the dissemination of
statistical information” (Kennedy & Engebretsen, 2020, p. 22). At a South African university,
second-year students in the Film and Media (FAM) production degree are introduced to data
journalism in a five-week multimedia production course. Data journalism combines the traditional
possibilities of journalistic storytelling with the scale and range of digital information now available
(Bradshaw, 2012). According to data journalists, their emergent discipline is important for reasons
that range from filtering the flow of data in the contemporary networked society (Meyer, 2012) to
providing independent interpretations of official information (Matsunami, 2012). Through the
activities in the data journalism course, students can explore the complexities of global economy,
society and ecology, whilst discussing the ramifications of individual decisions.

Data is increasingly produced and disseminated visually and the means to generate data
visualisation is becoming more accessible to a variety of people. There is thus a need to develop
critical tools to engage with these kinds of texts. This includes considering the ways in which data
visualisation can be used for a variety of rhetorical purposes, such as documentation, persuasion
and manipulation. In order to construct an argument to a specific audience in an apposite way,
design choices need to be made around size, shape, colour and composition. It is important to be
aware of data journalism’s limitations, such as the illusion of omniscience a data visualisation text
seems to create, the perspectives it excludes and how it may preclude certain audiences by
requiring complex visual and quantitative competencies (Walton, 2016).

This chapter demonstrates how a framework for argument in data visualisation (Archer & Noakes,
2020) was used to analyse students’ texts and to inform design principles used to improve the
second-year journalism course. Some of the changes in the course based on these principles
included introducing a process approach to the teaching of academic argument, developing
meta-languages of critique, and focusing on the criteria for selection when doing a comparison (a
key aspect of academic argument). The final part of the chapter analyses the work of two
students. It reveals the ways in which the learning design enabled these students to start
critiquing data sources and develop critical academic argument.

Argument and critique in data visualisation:
A social semiotic framework

Our approach to exploring argument is multimodal social semiotics, where meaning-making
is seen as a social practice (Martinec & Van Leeuwen, 2008; Van Leeuwen & Jewitt, 2001). It
is important that journalism students are able to use data visualisation to move beyond
simple narratives; to gather, filter and visualise data in order to produce an “argument”.
Broadly speaking, argument is a logical set of ideas supported by evidence; “the existing
accepted material that an ‘arguer’ agrees with, or resists, but nonetheless draws on to
establish a position” (Archer, 2016, p. 94). Argument is often seen as impersonal or
objective. However, a social semiotic approach views argument as a social process through
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which texts reflect the methodologies, arguments and rhetorical strategies of situated
authors adopting particular interactional positions for engaging their audiences.

Table 1 presents the Archer and Noakes (2020) framework for thinking about argument as a
semiotic practice, specifically in relation to data visualisation and the teaching thereof. This
framework investigates the semiotic encoding of ideational material in argument. Here the focus
falls on students’ basis for comparison in an argument (such as differences in levels of education
obtained in diverse municipal wards) and the underlying classification identified for comparison.
What is selected, including the chosen basis for comparison, is often as important as what is
excluded. Students might choose to focus on social issues when comparing levels of education
attained (such as pregnancy and single versus no parent households). Other students could
focus on access issues (such as home language and income). We highlight these choices when
we present the two student case studies.

The discourses that shape data visualisation are also important to explore. “Discourse” is
understood here to refer to the ways social institutions define and regulate the practices within
those institutions through the use of language or other semiotic modes. The analytical emphasis
here falls on the location of semiotic resources (such as composition, size, shape and colour)
within the discourses, practices and technologies that regulate their use. Zhao, Djonov and van
Leeuwen (2014) highlight that normative discourses can be built into communication
technologies, such as Microsoft PowerPoint or Excel. Our framework also prompts an exploration
of the ways that interpersonal relationships are established within the discourse communities
constructed in data visualisations. Here, the focus falls on how credibility is established, as well
as the use of citation. In academic writing, credibility is often established through tentative
assertions. These are realised through discourse markers such as “hedging” (Hyland, 1999, p.
104) which indicate the writer’s decision to withhold complete commitment.

Table 1: Framework for analysing and producing argument in data visualisation (Archer &
Noakes, 2020)

Meta-function Means through which Explanation
argument is realised

IDEATIONAL - semiotic Basis for comparison Selection of what is deemed
encoding of the world, comparable based on an
concepts and processes in underlying classification
data visualisation
Discourses drawn on Normative discourses,
circulating societal
discourses
INTERPERSONAL - Establishing credibility Use of data, hedging
establishing social relations (confidence intervals),
in data visualisation emphatics
Citation Choice of source,

re-working of source,
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integration of source,
placement of in-text
referencing

TEXTUAL - the ways in Choice of: e Type of chart (e.g. bar
which complexes of signs e Infographic chart, pie chart, line
are combined to form e Colour graph)
coherent data visualisations | e Font e Organisational or
e Size connotative uses
e Shape e Conventional or
unconventional uses of
font
e Size to indicate salience
or growth

e Connotative or
conventional uses of
shape

Composition Minimalist versus “visual
confection”; positionality and
directionality: top/bottom,
left/right, centre/periphery

Relation between writing Similarity, oppositional or
and image complementary relations

The social semiotic framework outlined here provides a holistic view that is useful for providing
feedback and recognising students’ work, as realised through the ideational, interpersonal and
textual meta-functions. Next, we outline several principles for learning design informed by our

analysis of student work using this framework.

Principles for learning design in a data visualisation
course

The infographics poster design course is embedded in the five-week FAM production course
In 2017, the students were required to design a poster using data visualisations that focused
on educational inequalities in two geographical districts in Cape Town (Noakes, 2017). The
course comprised introductions to (1) using youthexplorer.org.za' for data-based journalism,
(2) learning Adobe lllustrator to develop an online logo and (3) using Microsoft Excel for
designing charts and exporting data visualisations. Students were taught how to combine
these three aspects within a poster design and to export the resulting text for blog
publication. Students presented their posters to the class for assessment and shared their
blog posts on social networks. The assessment criteria for the project were divided between
analysis (40), design (30), innovativeness (20) and oral presentation (10).

! youthexplorer.org.za is a South African, open source, data-aggregated, map-based view of statistics concerning young people (aged
15-24). The site enables its users to explore the statistical differences between youths across a range of geographic areas (from
electoral wards to district municipalities).
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An analysis of the students’ work (Archer & Noakes, 2020) provided an opportunity to refine the
2018 curriculum using insights from the multimodal theorising of argument in data visualisation
(Archer, 2016; Prince & Archer, 2014).

Table 2 provides an overview of the initial and revised five-week course structure. Two new topics
were added to the course, namely “multimodal argument” and “creative ideas for infographic
design”. A midway assessment was introduced, in which students’ infographic arguments were
assessed as works-in-progress. The new sections and midway feedback proved helpful in
supporting students to develop better arguments.

Table 2: An overview of the initial and revised FAM course

FAM course Course sections (2017) Course sections (2018)
Week 1 Introducing typography Data journalism, visualisation and cha
Week 2 Designing an online identity usin{ Typography for the web

type, shapes and paths

Week 3 Introducing infographics and e Designing an online identity
preparing a poster template e Multimodal argument (NEW)

Week 4 Exporting data from e Preliminary poster argument
youthexplorer.org.za and designil assessment (NEW)
charts e Creative ideas for data visualisation

infographic poster design (NEW)

Week 5 Short infographic poster e Presentation tips (NEW)
presentations by students for e Pre-recorded infographic poster
assessment presentations in PowerPoint

In the latter part of this chapter, we showcase two students whose posters presented meta-level
critiques of data. First, however, we introduce the six principles for learning design that informed
the new course structure.

Principle 1: Delimiting the scope of the task

One might think that giving students freedom in selection would enhance engagement, but many
seemed to struggle with deciding on the starting point for their arguments. The freedom to choose
can be an obstacle for inexperienced students. We saw this with students making arguments
concerning a “broad range of factors” for educational achievement, rather than narrowing down
the focus onto specific aspects, such as “attendance”or “crime”. For instance, one student was
interested in contrasting educational outcomes for “Newlands and surrounds” with “Woodstock
and surrounds”. When looking at the data, it was clear that Woodstock had a higher number of
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20-24 year olds with matric passes than Newlands. While this might suggest “better educational”
outcomes, students in Newlands have a much higher bachelor pass rate. The use of all three
aspects (highest education level achieved, percentage of students currently in tertiary education
and the bachelor pass rate) proved unhelpful for developing a tight argument, other than “a range
of factors influence education”. The course convenors thus narrowed down students’ choices to
particular themes rather than giving them wide freedom in their choices (cf. Walton & Archer,
2004).

Principle 2: Encouraging the use of readily accessible design tools

In 2017, and in previous years, FAM students were taught on iMacs in a relatively high-end
computer lab at the university. Access to computers and lab space could, however, not be taken
for granted in 2018, as the university campus was shut down for a prolonged period in response
to sporadic #feesmustfall protests (Ndlovu, 2017). While software such as Adobe lllustrator and
Photoshop could be drawn on for work during lessons in previous years, the 2018 course needed
to be revised for students to work remotely at home or in university residences with accessible
design tools. Instead of teaching students how to design posters in Adobe, students were shown
how to use Microsoft Word and Google Docs. Assessment also shifted to support maximum
flexibility in terms of software choice and remote submission. Students were taught to export their
designs into a Microsoft PowerPoint presentation and add an audio commentary, rather than
being expected to present in person.

Principle 3: Considering gains and losses in moving across digital formats

In shifting between digital tools, students were taught about the gains and losses of moving
across different digital formats. Each phase involved information being synthesised and
abbreviated in a process of simplification. In the first step, the students browsed Youth Explorer?
to select two wards and used the “Rich Data” function to compare the data for each ward side.
The Excel data export for the two wards was divided into a summary section and specific sections
for demographics, education, living environment, economic opportunity and youth poverty. In
selecting wards, students were cautioned that one ward could include data for very different
suburbs. Students also had to bear in mind that data was presented for youth aged 15-24
(following the international definition) and 15-35 (adopting South Africa’s definition). As
disaggregation was possible for smaller age brackets for most indicators, students could select a
cohort in isolating and cleaning the data. Students were urged to select aspects that were
collected with a matching timescale, or to flag such differences.

In creating charts, the course highlighted the influence of a particular format on the comparison’s
legibility. Students who selected an appropriate chart format and added necessary details (such
as a legend and numeric values) assisted their audiences’ comprehension. The students
exported these charts as Picture Network Graphic (PNG) files for placement in their A4 poster
designs. This export involved experimenting with the sizing of the charts in Excel and their export
resolution. Exporting at a small size or poor resolution would result in charts losing detail and
becoming difficult to read when the PNGs were resized on the poster. Likewise, the same
considerations applied to the exporting the poster export as a graphic image for import into a

2 https://youthexplorer.org.za/about
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PowerPoint slide. Students also needed to ensure that their poster’s portrait layout fitted within
their slides’ landscape orientation. Finally, the posters were exported in Adobe Portable
Document File (PDF) format for embedding in a blogpost. The PDFs displayed in blog posts were
shown at a smaller size and lower resolution, thus small fonts and chart graphics could become
unreadable on blog pages. In shifting across digital formats, journalism students encountered the
design challenges of making aesthetic choices that would preserve the legibility of content, even
when working with “trimmed-down” formats not optimal for design purposes.

Principle 4: Implementing a process approach for developing argument
and encouraging reflection

In order to enable critique and input on students’ data visualisations and argument in process,
students presented their thoughts midway through the course. The framework for analysing and
producing argument in data visualisations discussed earlier informed our feedback to students.

Cases where correlation was confused with causation were identified and discussed (Archer &
Noakes, 2020). Examples of this included cases where students selecting a ward, could easily
blur the categories of their argument by equating a ward with a suburb, when the ward
encompassed several suburbs. They could also presume that a suburb is a singular community
with a uniform demographic and ignore the very different contexts of its constituent communities.
In selecting aspects of inequality to explore, students could also blur categories by selecting
different data populations without contextualising differences by age group (such as in the two
roughly comparable categories of “grade 8 to matric” learners and “18 to 24”year-olds) or using
data collected by different organisations with differing timespans (such as Statistics South Africa’s
2011 census data versus 2017 statistics from the South African Police Service).

As there were many opportunities for students to make such errors, the course recommended
students consider appropriate hedging strategies. For instance, poster designers should avoid
formulations such as “x is (only) caused by y” and instead hedge statements, as in "x seems to be
correlated with y (and z)”. Students were also prompted to reflect on their own personal
limitations as observers and to critique their data sources.

The midway feedback process was an opportunity for students to reflect on their progress
towards developing an argument. They considered how their own life history, community
background and experiences of social interaction might influence their argument selection and
framing. The designers were encouraged to interrogate their own positionality and question their
chosen stance towards both the subject matter and the data. The time constraints of the short
course did not allow for written reflections for assessment. Instead, the midway feedback process
was the main opportunity for reflecting on each student’s self-awareness or lacunae in
contextualising a line of argument.

Principle 5: Developing meta-languages of critique and argument

In order to improve their arguments, students were urged to read recent South African
educational sociological research iand topical press articles as sources. The course flagged the
dangers of qualitative complexity being simplified into numbers and analyses that ignored how
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such data might be inaccurate. For example, both undocumented and illegal immigrants were
unlikely to be included in South African census data. The data for immigrants who avoided
census officials out of concerns for deportation would thus be “invisible” to Youth Explorer users.
As aspirant journalists, it is important that students do background research into the aspects they
describe and explore surrounding discourses. To ground their arguments, students were urged to
foreground contextual information and flag omissions in their data sources.

Principle 6: Acknowledging different audiences and the risks of sharing
work as novices

Each student’s PowerPoint presentation was expected to highlight some of the processes
involved in making their poster, the digestion of the statistics and reflections on the complex
social issues engaged with in thinking through the task. Unlike embodied, synchronous
presentation to a co-present audience, the audience in a narrated PowerPoint needs to be
explicitly evoked. Designs aimed at classroom assessment might preclude non-academic and
other online audiences. The students thus needed to clearly define the ideal audience(s) for their
posters, whether local or global. The course provided guidance on choosing an infographic
design that was fit-for-purpose and audience by showing a variety of infographic types and
highlighting the different roles of diagrams, charts and maps in constructing an argument.

Students were encouraged to share their blog posts with audiences on social media via Twitter
and Facebook. Such sharing was intended to help students experiment as aspirant journalists
who share infographic content directly to online audiences. Sharing also confronted students with
the challenge of negotiating “context collapse” online. This term refers to the flattening of mutual
distinct audiences in one’s social network, such that people from different contexts become part
of a singular group of message recipients (Vitak, 2012). The “collapse” phenomenon necessitated
thinking through how work as novice designers might be interpreted by potential audiences
outside the academic context. This could range from a known audience of friends to more
dangerous unknown audiences, such as critics and stalkers. Of the 20 students who completed
the course, over half chose not to share on social media. A few chose Twitter for sharing, but only
two shared content on Facebook, which, despite its popularity in South Africa, was considered to
be more likely to create “collapsed contexts”. By contrast, students could readily create
anonymous accounts under Twitter that were not linked to audiences of family, friends and peers.

Students had different strategies in their self-presentation styles. Most chose to create blogs and
share social media under their real names and as students. This followed the norm of formal,
genuine identities in the academic and journalistic fields. However, it was noteworthy that several
female students chose to hide their real names to manage online visibility risks given South
Africa’s high rates of sexual violence (Noakes, 2019). These students used generic roles (such as
“‘movie fan”) for their blog titles. This privacy strategy was however undermined when a poster
was shared featuring a real name. After the poster projects were assessed, a few students
decided to reduce the risks of online visibility by removing their poster blog posts and shares.

In the next section, we analyse the work of two students and the ways in which the learning
design outlined here enabled them to start critiquing the data sources and developing critical
academic argument.
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Academic argument and meta-level critique of data and
sources

Here we look at the work of two students, Tumi and Mark,® who followed different approaches to
meta-level critique in their data visualisations. Tumi’s presentation critiqued the usefulness of
Youth Explorer for exploring education in a peripheral township community versus a suburban
“core community”. By contrast, Mark’s poster critiqued the statistics available for understanding
“poor grade 8 systemic results” and the reasons for higher dropout rates in schooling between
suburbs.

Tumi’s presentation: Critiquing the sources

Tumi’s poster (Figure 1) presented a critique of Youth Explorer’s use for exploring education in
the “peripheral community” of a Langa township versus a “core community” in suburban
Pinelands. Tumi selected both suburbs due to their close proximity — “about 7km apart”. She
framed Pinelands as representing a core community, since it is “where most people work” and
“children attend school”. By contrast, Tumi described Langa as representing a peripheral
community, which provides the “economic labour of circular migrants to Pinelands”. Tumi’s
description reflects how the sorry legacy of apartheid spatial planning remains evidenced in the
racially and economically skewed demographics of Cape Town’s neighbourhoods. This legacy
stubbornly shapes the contrasting educational opportunities offered to suburban and township
residents. In this context, black children in peripheral locations often travel long distances for
better opportunities in core suburbs.

LANGA PINELANDS

EDUCATIONAL
< 0, nll
52.6% e atartiad 62.9%
474%  37.1%
rnEs R e L -

Youth unemployment Rate

nemployment rate

Youth Exposed to Contact Crimes

. Persons per

15-24 25-34 35-44 15-24 25-34 35-44

Figure 1: Tumi’s poster presenting data on Langa versus Pinelands*

3 Although each student agreed to be a research participant, pseudonyms are used for each student
name for privacy protection.
* All visual representations of student’s work are reproduced with their permission.

10
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Tumi’s poster featured school attendance, employment status and the number of youths affected
by crime. The poster employs ring graphs and pie charts in different colours to indicate
educational attendance and unemployment rates. Person graphics represent the number of
individuals “exposed to contact crimes”. They are visually innovative, but not drawn to scale, so
difficult to read at a glance. By contrast, Tumi used a bar graph in her PowerPoint slide which is a
better representational choice for such comparisons (Figure 2). However, it is still difficult to
compare Langa with Pinelands here as the different scales of the bar graphs are not equivalent in
size. In addition, both “contact crime” images do a straightforward comparison rather than
addressing crime relative to population size.

Youth Accused of Crime

Youth accused of contact crime Youth accused of contact crime
per 10,000 youth in Langa, 2011. per 10,000 youth in Pinelands,
2011.

250
200

150 ~

0 - 0~
15-24 25-34 35-44 15-24 25-34 35-44

Figure 2: Bar graph from Tumi’s PowerPoint presentation

It is unclear what the argument is in the poster alone, which perhaps needs more written text. The
argument is however clearly stated on the written text of a slide: “Historically disadvantaged
communities still experience higher crime statistics because of the lack of educational facilities
and economic opportunities available to them”. Interestingly, the presentation's context slide
predominantly uses images rather than writing to convey the argument (Figure 3). This is perhaps
an affordance of PowerPoint. The images illustrate the economic standing of each area. The top
image of Langa shows dense housing and poor roads. The bottom image for the leafy suburb of
Pinelands suggests lots of open space and well-kept verges.

context

» Established in 1927, Langa was one of the first
townships in Cape Town to be erected under the
Apartheid governments 1923 Group Areas Act.

» It was one of the main areas that were designated
for black people and which in 2018, remains a
majority black community.

» Pinelands on the other hand is located on the edge
of the southern suburbs and is very close proximity
to the Langa township.

Known as the garden city, the suburb is praised for

its peacefulness and abundance of trees. TR ?&.
I 3

Figure 3: Images and text used in Tumi’s PowerPoint presentation to convey argument

In presenting her poster, Tumi argued that historically disadvantaged communities experience
higher crime rates. In comparing Langa’s data to Pinelands, Tumi argued that the latter has
“better schools and employs far more people”. Like many other core communities, it benefits from
“the labour of peripheral communities”. Tumi added a caveat statement that, “the level of crime in
a community is not solely depended on availability of adequate educational facilities and

11
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economic opportunities” and that these were just the variables chosen for this study. Poverty and
lack of quality education are, however, the major factors cited for increased crime rates,
especially in historically marginalised communities.

One of Tumi’s slides raised two critiques of the data she had collected. Firstly, the educational
attendance data may be skewed unfavourably against Langa. Children from peripheral
communities often travel to core communities for schooling, so data for both core and peripheral
communities “can be blurred to some extent”. Secondly, Tumi flagged that youth accused of
contact crime were not necessarily “convicted or found guilty”. Both critical limitations were raised
in her presentation, but not described in the poster. In this case, the PowerPoint slides would
seem better for complex argument than the infographic poster's more condensed form. It was
essential to consider these texts together in the final assessment of the project. This recognition
of the multimodal nature of meaning-making encourages more equitable assessment practices.

Mark’s poster: Critiquing the sources

Mark chose to compare two very different areas in Cape Town, namely Athlone and Rondebosch.
Athlone is a poorer area, whereas Rondebosch is somewhat affluent, with a large selection of
good (and more expensive) schools. Mark’s poster explored the limitations of what Youth Explorer
can tell us about systemic tests and how these link to dropout rates and final-year pass rates
(Figure 4). He argued that a shortcoming is the dataset’s failure to convey “the role that
extra-curricular support plays” in shaping learners’ results. Mark managed to represent this
critique on the poster through visual and verbal means, whereas other students (like Tumi)
highlighted the shortcomings of the data solely in their oral presentations.

Mark presented his critique mainly through the semiotic resources of layout, colour and bold font.
He wrote two paragraphs for each data visualisation. The top paragraph presents the data, whilst
the second critiques or points out the omissions in the dataset. The top paragraph is written in
black in a bold typeface, whereas the second is not bolded, but written in red. This use of colour
creates a visual contrast between the two paragraphs, highlighting the difference of perspective in
each, thus conveying an argument. The following quote from the second infographic highlights
this difference:

After peaking at 49.3% in 2012, the drop-out rate in Athlone schools exhibits a
downward trend in subsequent years. Yet at an average of 31.5%, the average
annual drop-out is representative of the average annual country-wide drop-out rate
of 36%. By contrast, the drop-out rate within Rondebosch schools remains at 0%
for the duration of the seven-year period.

This dataset fails to highlight the variety of factors influencing such a high drop-out rate
among Athlone pupils. It is thus difficult to suggest that results in Grade 8 systemic tests
play any more of a casual role than the need to contribute financially to income-poor
households, for example, of which 8.7% of Athlone households are categorised as such.

As Mark highlights in red, there are gaps in what the data can tell us, including the range of
factors influencing the high dropout rates in Athlone. As this argument is predominantly carried in
the written mode, the poster appears to be quite wordy. However, it would be very difficult to
critique the data source in the way he does using only the visual mode. Mark integrates the

12
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statistics into the written argument, by showing that the average dropout rate in Athlone (31.5%)
is still lower that the average annual country-wide dropout rate (36%). His comparison of a
specific instance with a general one is good practice in academic argument.

Systemic Tests,
Drop-out rates and why they don't tell the full story...
Rondehosch

Systemic Tests

wough Athlone increased by 4% between
201182013, the ensuing years see a general
plateaux in results attained.

By contrast, Rondebosch schools achieved a
general upturn in marks, the difference being
hat this occurred from a base of 54.3%.

4 shortcoming of this dataset is its failure to
convey the role that extra-curricular support
plays in influencing the results achisved.
When one considers the discrepancy in fees
at Alexander Sinton (R2 200) and Rondebosch
Boys' High (R48000) it is fair to suggest the
gl former haven't the money for extradessons
that could lift the average mark above 50%.

Average Systemic Test Results

After peaking at 49.8% in 2012, the Drop-out
rate in Athlone schools exhibits a downward
trend in subsequent years. Yet at an aver.

age of 31.5%, the average annual drop-out is
representative of the average annual country-
wide drop-out rate of 36%.

By contrast, the drop.out rate within Ronde. 0.7
basch schools remains at 0% for the duration 248
of the seven-year period.

This dataset fails to highlight the variety

of factors influencing such a high drop.out
rate among Athlone pupils. It is thus difficutt
to suggest that results in Grade 8 systemic
tests play any more of 3 causal role than the
need to ially to P
households, for example, of which 8.7% of
Athlone households are categorised as such.

.
Matric Pass-Rate
Matric pass-rate By Year Though generally a higher percentage of
Grade8 Athlone students go on to pass matric
100 100 100 100 100 relative to alarge
B39 disparity remains.
57.6 596 557 (PoF [BL1 Anissue with this datasetis its failure to high-

light the high drop-out rate between Grade-10
I and matric within Athlone schools.

Rondebosch  ® Athlone
Theugh Grade  systemic results may provide a good indication of how & student may falr In matric, the Imitaticns of the data
provided by youthexplorer orgza makes it difficult to suggest poor systemic results are the main reason for high drop-out rate

Sources: Gensus 2011, on 2017, e 0.
Tonphni=61.

Figure 4: Mark’s poster

Incorporating process in the task gave Mark the time and space to consider the relationship
between the larger societal context, his own experience and the data that he was interrogating.
The feedback received midway through his process led Mark to temper his original thoughts. In
his initial argument, he suggested that poor grade 8 systemic results were the reason for a high
dropout rate. He revised that statement to argue that “while it may be a factor, it is not the only
factor”. Mark emphasises the fact that many children from affluent homes go for extra lessons
after school to improve subject results. This knowledge of concerted cultivation was based on his
personal experience but is unaccounted for in most official accounts of educational input.

Mark highlighted the cost of these extra lessons and flagged the fact that only people in a certain
income bracket can afford them. He based this argument on additional research which contrasted
the annual school fees of two of the main schools in the area: R2 200 in Athlone versus R49 000
in Rondebosch. Mark is very aware of his own positionality in researching something as complex
as inequality in South Africa. He writes in his rationale that he grew up in an upper middle-class
family that “afforded access to certain resources and opportunities” that households of a lower

13



Preprint - Design principles for developing critique and academic argument in a
blended-learning data visualisation course

socio-economic standing could not afford for their children. One such resource he described was
three hours of extra maths lessons a week.

Mark’s story highlights the “complex entanglement” (Kennedy & Hill, 2017) of aspects of data
visualisation: knowing how to physically create these texts; the pleasure and aesthetics of data
visualisation; and the underlying discourses and ideological work of data visualisations.

Conclusion

It is clear that the choice of how to represent data or create an argument presents complex
choices about conjunctions of meaning and form. This chapter has shown how a social semiotic
approach to analysing and producing argument helped to develop a data visualisation poster
course into one that better supported students’ development as critical designers and engaged
citizens. The course was adjusted to teach how comparisons can be erroneously based, how
correlation can be confused with causation and the ways that categories can become blurred. In
particular, the revised course emphasised the ways in which qualitative complexity can often be
simplified into numbers.

We hoped to emphasise that data visualisations are “abstractions and reductions of the world”
and that they are the result of “human choices, social conventions and technological processes
and affordances, relating to generating, filtering, analysing, selecting, visualizing and presenting
data” (Kennedy & Engerbretsen, 2020, p. 22). As a result of some of the curriculum interventions
outlined here, students began to engage with the normative attitudes and societal discourses that
shaped the information they shared. They began to flag how the graphs might represent a
numeric simplification of a qualitatively complex situation and to point to the ways in which the
categories for comparison may be blurred. We have shown how two students delivered
meta-critiques of the data sources. Their cases speak to the revised curriculum’s success in
helping students develop as critical designers who also leverage their knowledge as engaged
citizens.
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