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SUMMARY

The Technical Brief on applying social network analysis in evaluation focuses on the use of Social Network
Analysis (SNA) as a method of data analysis in understanding complex social networks and the positive role it
can play in Monitoring and Evaluation practices. Explained, Social network analysis (SNA) is an innovative
method that investigates social structures by combining graph theory, statistical analysis, and the use of
computer programmes to visualise networks. SNA graph theory has previously been used in various fields such
as computer science, linguistics, biology, social science, and many others. Furthermore, this paper explores
various examples of how SNA can be applied in multiple sector studies, including COVID-19 research and the
role of SNA in supporting Monitoring and Evaluation work.

Monitoring and evaluation (M&E) tools play a vital role in improving the way organisations achieve results. To
keep up with a world that is ever evolving, there is a need for new M&E approaches that can be adaptative.
This paper illustrates the importance of understanding the intervention networks through SNA mapping.
Understanding SNA allows M&E practitioners to supplement existing methods with analysis and visualisation
useful for depicting the nature and change of networks.



APPLYING SOCAL NETWORK ANALYSIS IN EVALUATION

Social network
analysis principles and
concepts

Social network analysis (SNA) is an innovative
method that investigates social structures by
combining graph theory, statistical analysis, and
the use of computer programs to visualise
networks (1). Graph theory is referred to as the
study of graphs; where graphs are made up of
nodes (vertices) and connected by edges (lines).
Graph theory can be applied across various fields
of study including computer science, linguistics,
biology, and the social sciences. Graph theory, as it
relates to SNA, suggests that relationships among
people, entities or records can be depicted
according to variables that influence the nature, or
depth of such relationships. In social science, graph
theory has been used to describe relationships
among people, whether people know each other,
how certain people can influence the behaviours of
others, and whether two people work together.
The SNA method uses these graphs, alongside
guantitative patterns, and trends (statistical
analyses) and visualisations to increase the
awareness of the power of networks, to catalyse
relationships and connections, as well as
strengthening the capacity of the network to act

collectively (2).

The use of SNA in the development sector allows
leaders and key stakeholders to understand
diverse and often complex relationships that may
affect strategic development. Researchers explain

that SNA results can be applied at various network

Y In 2021, Data Innovator Pty LTD joined the Advisory Services
Unit of New Leaders Foundation to form the new entity
trading as Data Innovators.

levels, e.g., individual, department, organisational)
to identify bottlenecks or isolated individuals, as
well as detect opportunities to improve knowledge

flow.

In a more recent study on climate change
adaptation, SNA was applied in agricultural
communication to identify opinion leaders and to
map out patterns of information flow (1). This
study highlighted the importance of informal social
networks in the diffusion of information. SNA has
also been widely used in public health to promote
interventions. For example, infectious disease
researchers used SNA to identify high-risk
populations for targeted vaccination to curb the
spread of infectious diseases (3). Similarly,
researchers in Saudi Arabia have used network
analysis to investigate the spread of MERs
coronavirus. These researchers argued that real-
time network analysis was essential in identifying
important players for isolation and selective
treatment (4). Recently, Data Innovators® used SNA
to visualise the geographic network of the first 150
COVID-19 cases in South Africa.

Key concepts in SNA

) . entities, e.g., individuals, groups, or
organisations within a network

. : the connections between nodes in the
network. Edges can either be directional
(focusing on who is providing the connection)
or non-directional (focusing on the overall
connection).

° : a node without any connections

. : measures the overall connectedness
of the network, i.e., how individuals/entities
in the network are connected. Density values


http://www.datainnovators.co/
http://www.thedatainnovator.com/2020/05/21/visualising-the-geographical-network-of-the-first-150-cases-of-covid-19-in-south-africa/
http://www.thedatainnovator.com/2020/05/21/visualising-the-geographical-network-of-the-first-150-cases-of-covid-19-in-south-africa/

range from O (no one is connected to anyone)
to 1 (everyone is connected to everyone
else).

e Average degree: the average number of
connections per node in the network

e Modularity: measures how much entities
within the network are broken up into sub-
groups, i.e., clusters or communities.
Networks with high modularity have dense
connections between the nodes within
subgroups, but sparse connections between
nodes in different subgroups.

e Betweenness centrality: the shortest paths
between nodes. It incorporates the
importance of key nodes within the network,
i.e., bridgers. Bridgers are relay points
between nodes in the network.
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Use of technology and data visualisation

SNA use of technology is evident in its application
of computer software to run analyses and to
generate graphs. SNA software is often free and
open source making it easier for new evaluators
to learn and get accustomed with data. Moreover,
SNA data are collected through surveys which may
be done using online platforms therefore reaching
a wide range of responders across the globe.

The ability to collect data via web and mobile
platforms affords efficient ways to generate SNA
network graph illustrations. In visualising network
formations, these graphs make it easier for
evaluators and stakeholders to understand key
behaviours and strengths of a network. The
labelling of nodes makes it possible for
programmers to identify a network as formed by
individuals/organisations instead of just numbers
and statistics. The use of edges in the graphics also
make it clearer for evaluators to identify existing
networks and draw attention to key role players in
the network without having to go back to the data.

Towards achieving sustainable development
goals

Leveraging technology and the application SNA can
be of great value for assessing and evaluating
progress in the development sector. For example,
the UNs Sustainable Development Goals (SDGs)
serve as a call for action for member countries to
work together in tackling some of the world’s most
challenging issues including ending poverty,
improving education, and reducing inequality by
2030. Using SNA to evaluate certain goals, such as
Goal 17: Partnerships for SDGs, could identify
collaboration  throughout the network of
organisations and member states. Furthermore,
SNA and data visualisations could assess the
various goals and recognise the interlink between
organisations, common issues, and strategy

alignment.
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Source: Nature of the networks formed between

entrepreneurs in a co-working space, Data Innovators, 2017
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Evaluation of an online problem-based
learning program

In the age of problem-based learning (PBL), where
critical thinking and problem-solving methods are
encouraged, it is often difficult for educators and
school administrators to find suitable approaches
to measure differentiated learning and progress. In

addition to monitoring learners’ progress,




assessing  collaborative interactions among
learners is equally as important as collective
problem-solving is a critical component of PBL.

To identify important actors in classroom
interactions, isolated learners, as well as groups
that showed dense or sparse interactions requiring
support, researchers used SNA to monitor
interactions in an online PBL environment (7). Easy
to use SNA indicators also allowed researchers to
conduct high-level, rapid analysis to identify active
groups and individuals, as well as to flag potential
inactivity among groups.

Researchers’ use of the closeness centrality
measure was deemed beneficial in reflecting the
role of learners in moderating information and
connecting other unconnected learners. This
measure, therefore, was of great importance as it
highlighted qualities that could not be recognisable
in simple interaction parameters. Like other
studies (8) (9), the study identified SNA as, “a
practical method that can reliably monitor the
interactions in an online PBL environment.” SNA
has also been used in higher education, deeming it
as a valuable tool that can be added to educators’
and researchers’ current toolset for monitoring
and supporting teaching and learning (10).

Supporting the evaluation of a fellowship
program

In 2017 and 2019, Data Innovators and Barbara
Klugman Consulting conducted a SNA for an
evaluation of the “Advocacy for Health Equity
(AHE)”2. The SNA formed one component of the
broader evaluation.

Advocacy for Health Equity (AHE) evaluation used
SNA to enable the organisation to assess the
program’s hypotheses (e.g., that the fellowship
program helps to establish and sustain networks
that strengthen a fellow's ability to influence social
change) and to draw on insights from the SNA to
adjust its programming.

2 Name has been changed to maintain client confidentiality.

The first step in conducting the SNA was to clarify
the questions that would generate the information
required, (i.e., have you received information from
this person to support your advocacy project?).
This process was conducted with the client and
facilitated by an SNA specialist.

Following the engagement session with the
organisation, we drafted an online survey and ran
test analysis. The survey was administered to two
cohorts of fellows to determine baseline and
immediate (within 3 months) network formation
within each cohort. Cohort 1 completed a follow-
up assessment approximately 12 months since
joining the fellowship program. The same SNA
guestions were posed at each point of the
evaluation, in addition to qualitative questions
related to challenges in collaborating and
validating examples where collaboration and
information sharing was reported. A second cohort
also received the survey in the following year.

The data were analysed and visualised using Gephi
Software. The change in networks for each cohort
was compared between time points. The analysis
of cohort 1 informed specific changes and support
to the intervention to improve how the network
supported each other (e.g., creating platforms to
share what individuals do and have to offer each
other). Cohort 1 and cohort 2 networks were
compared to assess whether changes made by the
AHE program team have influenced the degree of
connectedness among fellows in the different
cohorts and what differed or remained similar.


https://gephi.org/
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Source: Evaluation conducted by Barbara Klugman
Concepts & Data Innovator, 2018-2019

The figure on above illustrates the SNA maps for
cohort 1 and demonstrates the density of fellows’
networks since joining the program.

Density was analysed to verify the volume of the
networks created during the fellowship, as well as
the strength of these relationships. The colour
coding of the SNA map depicts individuals (nodes)
in red who are more frequently reported a source
of information relevant for advocacy projects (have
many information connections to other
individuals), and those in grey to black are less
frequently a source of information (few
connections). The scaled size of the nodes also
represents the number of connections, in addition
to the placement in the network representing their
significance as a source of information (i.e., those
in the centre are key sources of information vs
those on the outskirts). The image labels specific
individuals who have made significant shifts in the
network. For example, “A” was an isolate before
joining the program, having not a single individual
report them as a source of information. Within 3
months since joining the organisation “A” is a key
source of information (red, larger in size and at the

centre of the network).

After additional analysis, we were able to identify
the formation of cliques (where the network is
denser among specific sub-groups of individuals).
As a program aiming to ensure that all individuals
within the cohort work together to support each
other in their work, the formation of such cliques
could have resulted in major problems, such as low

homogeneity in information sharing within the
group. Such insights could be used to create
intentional meeting points or platforms for the
individuals to share information, not only in their
sub-group but across others as well.

The use of SNA supported part of the program’s
hypothesis, e.g., that the fellowship assists the
fellows in establishing new networks. The current
findings supported the comparative analyses of the
latter portion of AHE’s assumption, e.g., network
sustainability and leveraging the network to

influence social change.

The evaluation findings were used to inform AHE’s

continuous improvement of the fellowship
program and decisions around the continued

funding of the initiative based on its effectiveness.

To build AHE’s internal capabilities, the evaluation
team conducted three analysis workshops with
AHE’s in-house evaluation specialist.

SNA EXAMPLE: See the A African Evidence

Network — Annual Member Survey 2018 repor
which includes application of SNA.

Steps to using SNA in
evaluation

Step 1 - Define your SNA questions. JOlUEdle]a13

must be very specific including what type of
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connection you are measuring (e.g. information
sharing, collaboration), who the connection refers
to (individuals, groups, organisation), where
(within a project, country), when (before a date,
during a period, or after), why/how (more than 5
times, via a funder or referral, etc.). You may have

more than 1 question and the question may

compliment other evaluation (non-SNA) questions.

Step 2 - Define you survey questions. |BS:{s ¥V

qguestions

that are specific, sensitive, and



https://aenweb.blob.core.windows.net/aenweb/publications/files/Africa_Evidence_Network_Survey_Report_20181.pdf
https://aenweb.blob.core.windows.net/aenweb/publications/files/Africa_Evidence_Network_Survey_Report_20181.pdf

unambiguous. Minimize the number of questions
posed (particularly with large samples). The
questions should test whether a specific
connection existed between 1 node and another.
You may include questions to test weak and strong
connections (e.g., information sharing vs
partnership).

S NERE D S I SIS The SNA specific

questions of your survey are commonly designed
in a grid format. The rows of the grid represent
each node (e.g., individual or organisation names).
The columns represent each type of connection
(SNA survey question). The survey participant who
represents one of the nodes listed, uses the grid to
select where each connection type is relevant (e.g.,
| have received information from person A, B and
D only). Additionally, the survey may include fields
related to attributes — binary or categorical data
such as demographics or characteristics which may
influence how we interpret the network. It is
recommended that some qualitative questions are
included which provide context, validation, or
complementary data.

Step 4 - Configure your dataset to suit you

The survey platform and SNA analysis
software may have different data requirements.
Ensure that you have determined what the
structure and format requirements are and
configure your data accordingly. Software: Gephi,
Kumu, Node, Pajek, EgoNet.QF.

Step 5 - Import the data and run the analysis. el
will need to have a good understanding of the
software you have selected and the metrics that
are important for your evaluation, i.e., density,
modularity, betweenness centrality. Run only the
necessary analysis.

Step 6 - Adjust visualization and compare analysis

) 2Elagle iz Using the software, you may adapt
your network visualisations. Each network

visualisation represents one connection type, so
the visualisation process must be repeated (e.g.,
one visual for information sharing at baseline and
another for follow-up). Adjust the node and edge

size and colour to emphasise the density or use
colour to depict specific attributes. The web may
be depicted to visualise the whole group or
‘untangled’ to emphasise where there are cliques
formed.

These steps apply to participatory evaluations
where the SNA is part of the other evaluation and
participant engagement activities. It is possible to
use secondary data sources such as social media
data or other sources and proceed from step 1 to
step 4. However, in such instances the relevance to
the SNA question, data quality, data format and
ethical considerations in using the secondary
source must be considered before opting for
secondary network data sources.

Conclusion

Social Network Analysis is an innovative method of
analysis and visualisation which may complement
other evaluation methods. There are limitations in
the method as a sole source of insight when
understanding networks and should be used with
other qualitative methods. SNA provides data
insights for evaluation which helps visualise
networks as a whole and pinpoint the roles of
specific individuals or entities. The process of
collecting and interpreting SNA data is itself
valuable in strategic planning and influencing
network shifts where the data providers are
directly involved in interrogating network maps
and the emerging insights or contextual factors.

Contributors: Teboho Letuka, Dineo Maboke, Mary-
Grace Villanueva and Jerusha Govender
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- ABOUT Us

Helping organisations push data boundaries to create
positive futures

Data Innovators is a social enterprise led by a team of young Africans who are passionate about
making systemic change in development through data. Data Innovators Group was founded in
2021, borne from the partnership between Advisory Services at New Leaders Foundation NPC and
Data Innovator PTY Ltd. Our core services include Data Driven Solutions, Monitoring, Evaluation,
Research and Learning Services, Capability Building and Project Implementation.

Three ways the Data Innovators aims to help organisations overcome data boundaries for a
positive future are by:
1. Innovating and strengthening impact measurement in across sectors globally
2. Collaborating in efforts to drive strategic business intelligence in the development sector
broadly.

3. Providing thought leadership and reach new frontiers in setting up data and MERL
systems.
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Contact:

The Education Hub, 6 Blackwood Ave, Parktown, Johannesburg, 2193, South Africa | www.datainnovators.co

info@datainnovators.co | @data_innovators
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