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Abstract

• User-feedback on video communication systems is 
essential in enhancing successes of video 
communication projects.

• The objective is to analyze factors that reduce 
risks of technological failures in video 
communication in smallholder farming society.

• Theoretical analysis of interactions between 
learner-based video communication systems and 
target audiences were carried out learner-based 
video communication systems among smallholder 
farmers.

• Diverse smallholder farmers who constitute the 
target audiences were presented as 
communication nodes 



Abstract cont’d

• Communication links and connection in social, cultural and 

economic relationships that lead to interactive deliberations, 

discussions, consultations and consensus building were 

denoted by arrows and double arrows in a framework.

• Theoretically derived frameworks reveal complex matrix of 

network of social experiences of audiences in several 

interdependent relationships:

Altering objective outcomes, and predicting on the one hand:

- multiple outcomes of interactive video communications. 

- differences in decisions of audiences towards different 

applications of contents of video communication by society. 

- confusions, conflicts, and misunderstandings of audiences

On the other hand,

• Proposes achievement of joint optimization towards closure and 

stabilization of video communication designs in society.

- thereby,  reducing technological failures. 



Introduction

Adoption studies by David and Asamoah (2011), 
Muilerman and David (2011), Chowdhury et al (2011), 
Bentley, Van Mele and Harun-ar-Rashid (2013), Van 
Mele (2014), Sarker et al (2014) and Bentley et al (2015) 
on video communication systems do not attempt to 
explain technological failures in video communications 
among smallholder farmers.  

- interactions between learner-based video 
communication systems and target audiences 

• Diversity of smallholder farmers who constitute the 
target audiences and their diverse workspaces (Bentley 
et al 2013,Kumi 2013a, b, c, Kumi 2014, 2015).

• Communication links and connection in social, cultural 
and economic relationships need to be mapped



8 out of 227 4% Did nothing with the video

0 out of 227 0% Sold the video

1 out of 227 0% Lost the video

17 out of 227 7% Gave the DVD away

157 out of 227 69% Showed the video

Table 1: Replies to: “What did you do with the DVD?”

indications that videos do not achieve the set objectives.

Source: Bentley et al (2013)



65 out of 227 29% Watched none of the video

60 out of 227 26% Watched ‘Save More, Grow More’

49 out of 227 22% Watched ‘Seed Sorting’

34 out of 227 15% Watched ‘Seed Flotation’

46 out of 227 20% Watched ‘Seed Drying’

45 out of 227 20% Watched ‘Seed Storage’

132 out of 227 58% Watched some of the video but do not remember

which ones

indications that videos do not achieve the set objectives.

Source: Bentley et al (2013)

Table 2: Replies to: “Which video on the DVD did you watch?”

(Respondents could choose more than one)



The problem

Authors have not explained technological failures in video 

communications among smallholder farmers.  

- interactions between learner-based video communication 

systems and target audiences in rural society ignored.

• Diversity of smallholder farmers who constitute the target 

audiences not given attention.

• Communication links and connection in social, cultural and 

economic relationships mapped out.

• The need for interactive communication framework that 

could be employed theoretically as methodology in 

analyzing risks of technological failures in video 

communication systems among smallholder farmers.



Objective

To derive frameworks from interactive relationships 

between video communication systems and target 

audiences, for theoretical and methodological analysis 

of risks of technological failures in video projects in 

rural society.

Research Question

Which frameworks could account for interactive 

relationships in learner-based video communication 

systems towards risks reduction on technological 

failures in rural agricultural society?



Methodology
• Analysis of concepts related to risks of technological failures in 

video projects in rural society.
-Interactive relationships between video and target audiences

contextual factors affecting audiences:

- the diverse visual competences, perceptions, self efficacies, 
access to resources, gender roles, aspirations and previous 
experiences with videos were outlined relative to known 
working practices and workspaces of the audiences so as to 
reveal the heterogeneity of social groups and diversity of 
individuals in the groups (Bentley et al 2013, Van Mele 2014, 
Bentley et al 2015, Kumi 2013a, b, c, Kumi 2014, Kumi & 
Dzidonu 2015). 

-Diagrammatic Presentation of concepts in video communication 
systems focusing on communication links and nodes 

- Relationships between factors were captured and accounted for 
in the framework as linkages and connections between relative 
communication nodes (Leeuwis 2004, Kumi 2013a).

- Interactions between communication nodes were denoted by 
intersections in connectors (Davis et al 2014)

• This was presented in a framework figure 1. 



Assumptions in the methodology

• The framework assumes interpretive flexibility of 

events in video communication systems (Shelton 

2004, Klein and Kleinman 2002), and points towards 

expectations of diverse and multiple challenges of the 

audiences in applying innovations in video 

communication as individuals or groups (see Kumi 

and Kumi 2012, Kumi 2012, Kumi 2013a, b, c, Bentley 

et al 2013, Bentley et al 2015, Kumi & Dzidonu 2015). 

• The framework assumes that, determinants of 

additional outcomes of using video communication 

systems (Shelton 2004, Klein and Kleinman 2002) 

may include diverse and multiple challenges of 

audiences in applying innovations (Kumi 2013a).



Testing proposed frameworks for interactivity

The interaction theory by Wagner (1994, p.8) was 
employed in testing the proposed framework, Figure 1.  
Wagner (1994 p.8) defines interaction as:

‘Interaction involves reciprocal events that require at 
least two objects and two actions including 
engagement with non-humans and implies 

the capacity for both actors to influence each other, 
thereby implying two-way control’.

The reciprocal events in video communication systems 
that require at least two objects and two actions 
including engagement with non-humans were 
represented by learner-based video system and 
smallholder farmers as two objects based on the 
actor-network theory (ANT) (Latour 2006). 



The actor-network theory was employed in considering 

both animate and inanimate objects as ‘actants’ which 

are capable of relating to each other. 

ANT is often associated with the equal treatment of 

human and non-human actors. 

ANT assumes that all entities in a network can and 

should be described in the same terms. This is called 

the principle of generalized symmetry. The rationale 

for this is that differences between them are generated 

in the network of relations, and should not be 

presupposed.



Results and Discussions

Testing proposed framework for interactions in video 
communication system using Wagner (1994 p.8)

Figure 1 presents general interactions in:

- reciprocal events of ‘video streaming and video 
watching’ implying ‘two-way control’.

- denoted by arrows that connect video as an entity 
and the audience as a social group with only one 
interpretation of events. 

- Depicts limitation in the use of video in the linear 
mode (Kumi 2014) leading to expectation of high 
risks of technological failures in video 
communication systems 



Video 

communicati

on system

The social environment of video 

communication systems

AUDIENCE

(Smallholder farmers)
‘video streaming’ 

‘video watching’

.

Figure 1. Diagrammatic representation of relationships between video and audience

tested in the Interaction theory (Wagner 1994 p.8)

Source: Researcher’s Concept, 2015



Results and Discussions cont’d

• Analysis of risks associated with technological failures in 

video projects in rural society.

Figure 2, assumes multiple communication links between the 

system and subsystems of video communication and elements of 

society in interactive space of video communication contexts. 

- Communication nodes are presented as video system elements,

socio-cultural & economic structural elements of the target

audience.

- Communication links depict the typical ordering of social

experiences by the diverse smallholder farmers in interactive

space of video communication systems.

- The interactive spaces are known to hold communication

content among diverse social groups, actors and networks and

their interdependent social, cultural and economic relationships,

represented by connectors.



Farmer-

creditors

Migrant 

farmers

Fixed or 

shared 

contract 

labourers

Annual 

contract 

labourers

Poor 

farmers

Rich 

farmers

Credit 

providers

Input 

suppliers

Care-

takers

Resident 

farmers

Farm 

owners

Land 

owners

Women 

farmers

Absentee 

farmers

Elements of substantive bias of video communication subsystems  

(social values, norms, and prejudices or factual claims of society, 

delegated authority for control in the technology, and whatever 

reflects interest of society in democratic rationalization of the 

technology (Feenberg 2010, Kumi & Dzidonu 2015)

Elements of formal bias of video communication 

subsystems (technological design codes, 

procedures, specifications of the machine, 

voice, morality of the technology, power 

differentials) (Feenberg 2010, Kumi & Dzidonu 

2015)

Social, cultural, economic structural groups in rural 

society (Kumi 2013a, b, Bentley et al 2013, 2014)

Video 

system

Figure 2 Framework of complex interactive space of video communication system

Source: Researchers Concept, 2015

Socio-cultural, economic, political relationships & 

experiences of audiences – communication  links

Intersections: 

yield communication 

nodes towards 

complex and multiple 

interactions

Interactive  

communication nodes



Results and Discussions cont’d

• Testing the framework 2, in the interaction theory

(Wagner 1994 p.8):

-complex interactivity between video communication

system and audiences.

-reciprocal events of several complex interdependent

relationships

- between non-human objects and

- several actions and activities of humans in the

engagement of video components with non-humans,

- depict the capacity for actors to influence each other,

- implying ‘multiple controls’



Results and Discussions cont’d

Risks of Technological failures in video projects in rural 

society may be located in:

- complex interactions between video components, 

- structural relationships in society, 

- the social environment of the technological artefact.

• implying multiple controls, thereby reducing risks of 

technological failures (Viller and Sommerville 2000, Waterson

2005, Martin and Sommerville 2004, Feenberg 2010, Baxter & 

Sommerville 2011, Davis et al 2014)

• arrows and connectors represent Interdependent relationships 

and feedback links

- multiple controls point to reduction in risks of technological 

failures in video communication. 

• This expands the interaction theory, and extends the socio-

technical theory.  



Conclusions

1. The ordering of social experiences of audiences:

- lead to multiple controls 

• The concept “multiple controls” points to closure and 

stabilization of the technology, suggesting reduction in risks of 

technological failures in video communication. 

• The concept “multiple controls” expands the interaction theory, 

and extends the socio-technical theory.

• The intersections of the different linkages depict complex 

interactions – implying potential of video in creating spaces for 

deliberations, discussions, consultations and consensus 

building between connected nodes (social actors) in video 

communication. 

• points to reduction in risks of technological failures in video 

communication. 



Conclusion cont’d

2. Communication links between social actors 

-depict complex interactivity leading to potential altering of 

objective outcomes of using videos, 

- predict multiple outcomes of using video communications. 

- interactions on the one hand, can lead to different decisions of 

audiences towards different applications of contents of video 

communication by the audience. 

• On the other hand, interactions can create spaces and lead to 

confusions, conflicts, and misunderstandings among audiences 

in video communication towards multiple outcomes in using 

video communications, thereby contrasting current objective 

outcome in the linear mode of video communication. 



• The Figure 2, though not exhaustive framework has 

potential to support:

- methodological analysis and 

- theoretical descriptions of interactions in future video 

communication projects. 

• The complex matrix of interactivity in video 

communication:

- suggests ways of reducing risks of technological 

failures in video communication. 



Recommendations
• Acknowledge influence of heterogeneity of target social 

groups which are involved in constant interactions in complex 
relationships in rural society on stabilization of video. 

• Continuous feedback on interactive relationships between 
video and audiences 

• Analysis of interactivity in video communication towards 
achieving joint optimization of video communication designs 

• Developing models of interactive video designs that meet 
communication needs of target audiences. 

• Analysis that compares the workspaces and working 
practices of audiences with video 

• enhance technological successes in video communication. 

• Documenting multiple outcomes of learner-based videos. 

• Practical application of theoretical frameworks in addressing 
challenges faced by audiences
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