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ABSTRACT     

 

Information and Communication Technologies (ICTs) have grown exponentially, 

whilst education is often seen as a pre-requisite for development and ICTs are 

believed to aid in education. Ghana has identified ICTs as a key driver in its 

development narrative and set an ambitious course for its implementation in schools. 

It is therefore crucial to evaluate its impact. Acknowledging that standard quantitative 

indicators can only give a partial and imperfect image, this study builds on the 

qualitative capability approach (CA) perspective and the two related empowerment 

and choice frameworks to propose a definition of development within an investigative 

structure. Operationalisation takes place in three rural junior high schools, consisting 

of questionnaires and focus groups with students, class observations, interviews with 

teachers, philanthropist, representatives from the Ministry of Education and from 

academia.  

Findings show that the CA is a highly valuable tool for evaluating the impact of 

introducing informatics in schools. Opportunity inputs can enhance individuals’ 

capability sets and achieved functionings. The CA also serves to analyse macro 

phenomenon in the form of environmental conversion factors restricting outcomes 

from being enabled: structural inequalities, lack of equipment and maintenance, 

limited access to the internet, teachers’ training, and integration of ICT into teaching 

and learning. 
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EXECUTIVE SUMMARY 

 

Whilst ICTs have changed the way the world works and plays, almost all of these 

dramatic changes have taken place in the developed world when the developing 

world, especially Africa, appears to fall further behind (Wagner, Day and Sun, 2004: 

15). At the crux of ICT4D (ICT for Development) debates lie the concepts of ‘digital 

divide’ and ‘information society’. It is considered that economic, social, and political 

life in the 21st century will be increasingly digital: those without ICTs will be gradually 

excluded, and the ‘digital divide’ widened (ibid.; Heeks, 2008: 26). This includes both 

the global divide (the gap between countries) and the domestic divide (the gap 

between groups within countries).  

This dissertation belongs to the study of ICT in, or for, education (ICT4E) situated at 

the junction of development studies, pedagogy and informatics (Georgsen, Zander, 

2013). Ghana has fully embraced the importance of ICT4E in its national 

development narrative. However, there is little evidence on the use of ICT among 

students in African schools, especially in Ghana (Beukes and Chiware, cited in 

Buabeng-Andoh and Issifu, 2015). Wondering what the impact of ICT4E on students 

is inevitably leads to asking about the how it could be measured and assessed. 

Literature review shows the inherent difficulty of evaluating ICT4D and the limitations 

of using quantitative indicators in the field of education in particular (Trucano, 2005; 

UNESCO, 2009), which can be simplistic, do ‘not inform us if any meaningful change 

has been brought about in people’s lives’ (Pather and Uys, 2010: 9) and fail to 

account for holistic ICT in education components. Therefore, monitoring and 

evaluation must be complemented in a different manner.  

 

Faced with these challenges, I chose to operationalise Amartya Sen’s Capability 

Approach (CA) theory and the related empowerment and choice frameworks which 

offer a holistic and qualitative approach to evaluation with a focus on the individual’s 

freedoms of choice and the opportunities people have to live a life they value given 

their local conditions (Hatakka et al., 2014; Sen, 1999). Moreover, to my knowledge, 

no operationalisation of the CA in the educational Ghanaian context could be found, 

thus offering an opportunity to contribute to this relatively young field of research. 

Fundamentally, development is seen as ‘a process of expanding the real freedoms 

that people enjoy’ to ‘lead the lives they have reason to value and to enhance the 



5 
 

real choices they have’ (Sen, 1999: 3, 293). At the core of the theory are an 

individual’s ‘capabilities’ and ‘functionings’: a functioning is an actual achievement 

whereas a capability is the set of functionings that a person can choose from (ibid.; 

Zheng, 2009; Kleine, 2011). Evaluation then signifies looking at development in 

terms of freedoms and evaluating how these have been enhanced in a given context 

(Kivunike, 2014: 4). A second facet of the CA is the study of conversion factors 

influencing the extent to which people can generate capabilities. A choice was made 

to focus on constraining and enabling environmental factors in order to complement 

the more individualistic approach of the CA and to draw more general observations 

about the impact of ICT4E in Ghanaian rural JHS.  

 

Field research in three rural Junior High Schools of the Bosomtwe district, as well as 

interviews of local stakeholders, showed that the capabilities and functionings of 

being ICT literate increase both the participants´ agency endowment, resource 

portfolio, freedom of choice and the control over what is deemed valuable. On the 

contrary, not being able to use ICT in an increasingly computerised society can 

mean not only being prevented from exercising those freedoms, but also feeling 

excluded. Yet, these outcomes highly depend on the way individuals choose to use 

their capability set to achieve functionings. In terms of conversion factors, a long 

lasting structural inequality between urban and rural areas can be observed in 

contemporary Ghana and ICT implementation could aggravate existing inequalities. 

Local politics and quality of equipment also directly influence the access to, and 

therefore impact of, ICT in schools. Similarly, lack of maintenance and support can 

directly impact the opportunities and choices available for students and teachers. 

Another important restricting factor is the poor access to Internet which not only 

limits the teachers and students’ choices but prevents potential functionings from 

being enabled. Thus, outcomes such as easier communication and increased 

knowledge might not be achieved even if students and teachers alike value the 

opportunities it could bring. Finally, all the above mentioned conversion factors will 

shape and be shaped by the role of the teacher and the quality of training they 

receive, especially if ICT4E is to transform the teaching-learning paradigm to meet 

the challenges of the 21st century as advocated by the Ghanaian authorities.  

In conclusion, by holistically reflecting in terms of factors that work together to 

observe the right impact of ICT4E, and by addressing those factors, qualitative 



6 
 

evaluative frameworks based on the capability approach and its extensions can play 

an important part in helping Ghanaian education stakeholders decide how to best 

benefit from the introduction of Information and Communication Technologies in their 

classrooms, in line with their own vision of development.  
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1. INTRODUCTION 

Information and Communication Technologies (ICTs) are impacting lives and driving 

national development efforts globally, with a number of developing nations exploring 

ways of facilitating their development process through the deployment and 

exploitation of ICTs within their economies and societies (Buabeng-Andoh, 2015). At 

the intersection of these dynamics, lie the academic field of ICT4D (ICT for 

development) which asks what role ICT plays in fostering national and individual 

development (Heeks, 2008). Education is often seen as a key pre-requisite for 

development, and ICTs are believed to enhance education accessibility and quality 

(Hatakka et al., 2014). This gave rise to the study of ICT in, or for, education (ICT4E) 

to which this works belongs, situated at the junction of development studies, 

pedagogy and informatics (Georgsen, Zander, 2013). Though there is much 

information on the availability and implementation of ICT in advanced nations, there 

is little evidence in the literature on the use of ICT among students in African 

schools, especially in Ghana (Beukes and Chiware, cited in Buabeng-Andoh and 

Issifu, 2015).  

This study seeks to contribute to this debate based on field research in three rural 

junior high schools in the Bosomtwe district of the Ashanti region. Wondering what 

the impact of ICT4E on students is inevitably leads to asking about the how it could 

be measured and assessed, since literature review shows the inherent difficulty of 

evaluating ICT4D in general, and the limitations of using quantitative indicators in the 

field of education in particular (Trucano, 2005; UNESCO, 2009). Faced with these 

challenges, I choose to operationalise Amartya Sen’s Capability Approach (CA) 

theory and the related empowerment and choice frameworks, which clarify what 

development means and provide an investigative structure. They offer a holistic and 

qualitative approach to evaluation with a focus on the individual’s freedoms of choice 

and the opportunities people have to live a life they value given their local conditions 

(Hatakka et al., 2014; Sen, 1999). By also asking questions about conversion factors 

determining the achievement of potential freedoms that technology provides, 

capability approaches point to a constructive way for evaluation (Zheng, Stahl 2014). 

This methodological choice is also motivated by the lack of literature using this 

approach in the Ghanaian context: though reviews produce instances of CA analysis 
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in ICT4D, much fewer use it for ICT4E. On the other hand, secondary sources 

propose insightful observations regarding key factors shaping ICT4E in Ghana. 

However, to my knowledge, no operationalisation of the CA in the educational 

Ghanaian context could be found. Therefore, I am hoping to make an original 

contribution which could be considered to further investigate particular dynamics.  

This dissertation is structured as follows: the first part introduces some key debates 

in the ICT4D field, in particular the notions of ‘digital divide’ in an ‘information 

society’. Far from a semantics exercise, this is crucial to understand how those 

concepts have also infused the global and Ghanaian development narratives. 

Follows an explanation of the challenges pertaining to monitoring and evaluation for 

ICT4E and how this translates in Ghana. A second part presents the 

operationalisation of the Capability Approach to evaluate the impact of ICT in rural 

junior high schools. Rationale and key concepts will be enounced before being 

complemented by two extensions of the CA: the empowerment and the choice 

frameworks. After discussing how ICT4E impacts students by affecting their 

capabilities and functionings, I will examine key enabling and restricting conversion 

factors, in order to paint a more complete picture of ICT4E impact in the Ghanaian 

rural secondary school context. Given the numerous dynamics involved, the focus is 

on key environmental factors, namely: structural inequalities, lack of equipment and 

maintenance, limited access to the internet, significance of teachers’ training, and 

integration of ICT into teaching and learning. Field data will permeate the argument 

and shed an empirical light on theoretical discussions.   

 

Methodology 

 

Data collection 

Field data were collected over May and June 2018. Data on outcomes need to be 

gathered at the student level (UNESCO, 2009). Therefore, questionnaires were 

distributed to a total of 78 students in three junior high schools of the Bosomtwe 

district in the Ashanti region of Ghana. Focus groups with students took place after 

ICT classes, and qualitative semi-structured interviews were conducted with: seven 

ICT, Head and Assistant Head teachers from all three schools, four university 

students from rural backgrounds, a local philanthropist, the Bosomtwe District ICT 

Coordinator for General Education Services (implementation agency of the Ministry 
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of Education), the ICT4E scholar and Dean of the Ghana Technology University 

College. Interviews took place in person and in English. Detailed notes were taken 

and one interview recorded. Finally, observations of five ICT classes took place in all 

three junior high schools. 

Secondary data include academic literature, international organisation reports, and 

Ghanaian government policy documents.  

 

Ethics  

This is a work based placement dissertation with the Edinburgh based Turing Trust 

(TT) which equips sub-Saharan schools with refurbished computers to promote 

education and training through the use of ICT, whilst reducing waste and supporting 

a more sustainable and environmentally friendly society. Whilst initial contacts were 

made through the organisation, I clearly established that I was not representing the 

TT whose operations are run by a Ghanaian national. Every effort was made to 

obtain fair and productive findings though I cannot rule out possible elements of 

social desirability bias, i.e. interviewees telling me what they think I would approve of 

(Song and Parker, 1995). All participants and interlocutors were properly informed 

about the purpose of my research and replied voluntarily. To preserve anonymity in 

line with the consent form used, quotes have been attributed by function rather than 

names. 

 

Scope and limitations 

Research was conducted out of Kumasi city with limited visits to the three study sites 

due to logistical and organisational constraints. The sample size is small which might 

reduce the transferability of the findings. However, literature review and field 

interviews offer contextual and factual insights to assist in drawing more general 

conclusions. 
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2. ICT4D & ICT4E: KEY CONCEPTS AND IMPLICATIONS IN THE GHANAIAN CONTEXT 

 

Information and Communication Technologies (ICTs) are ‘tools used to produce, 

store, process, distribute and exchange information, including the "old" radio, 

television and telephone, and the "new" ICTs of computers, wireless technology and 

the Internet’ (United Nations Development Program cited in UN ICT Task Force, 

2003: 4). Thus, ICT for Development (ICT4D) can be broadly defined as the use of 

ICTs to foster national and/or individual development (Unwin, 2009 cited in Hattaka 

et al., 2014). As the 21st century progresses, an ‘ICT4D 2.0’ multidisciplinary 

perspective emerges with a stronger focus on sustainability, scalability and impact to 

understand how digital technologies fit into development paradigms, processes, and 

structures (Tas, 2010, Heeks, 2008), leading some to consider that ‘the essence of 

ICT4D is not technological but social’ (Flor, 2015: 55).  

Thus, a focal question of this young research field is to ask what role ICT plays in 

development (Georgsen and Zander, 2013: 14). This interrogation is highly 

complexified by the lack of agreements about main conceptual categories and 

operative terminologies (Dodel, 2015: 127). Avgerou observes that ‘the glue that 

holds ICT4D together is the premise of a catalysing effect of ICT in development, 

although within the field there are a variety of conceptions of what “ICTs” and 

“development” mean’ (2008: 135). It is therefore essential to briefly review the key 

debates and underlying assumptions accompanying this fast evolving field, thereby 

setting the contextual understanding for this study. I will also discuss how the 

Ghanaian vision of development incorporates these elements in its national 

narrative. At the crux of these debates, lie the concepts of ‘information society’ and 

‘digital divide’.  

 

2.1 ‘Information society’ and ‘digital divide’ 

 

From the richest to the poorest countries, ICT has started shaping contemporary 

societies. The United Nations Education, Scientific and Cultural Organization 

(UNESCO) compiled many policy reports arguing that societies are changing from 

industrial into ‘information societies’, in which the creation and dissemination of 
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knowledge is paramount (2009): ‘in the Information Age, knowledge is a critical 

resource and information is a primary commodity’ (Dodel, 2015: 125). In the 2003 

World Summit on the Information Society, 175 countries including Ghana declared 

their ‘common desire and commitment to build a people-centred, inclusive and 

development-oriented information society, where everyone can create, access, 

utilize, and share information and knowledge, enabling individuals, communities and 

peoples to achieve their full potential in promoting their sustainable development and 

improving their quality of life’ (Alampay, 2006). Its Plan of Action specified the need 

for ICT literacy recognising that ‘all individuals should have the necessary skills to 

benefit fully from the Information Society’ (UNESCO, 2009: 12).  

 

These claims hold significant assumptions. Alampay posits that ‘the idea of the 

'information society' can be linked to the ideas of modernization and globalization’ 

(2006: 2), adding that this ideology explains how societal development goes through 

stages, each having different technological bases of production. Wilson argues that 

this binary opposition between the information-haves and the have-nots, the 

developed and underdeveloped, the modern and traditional, forms an integral part of 

the ICT4D discourse which categorises people as ‘information-poor’ with an 

imperative to ‘catch-up’ - the essence of modernisation (2002: 80). ‘Industrialism 

burden’ is used by Avgerou (in Brunello, 2010) to describe a top-down approach 

ingrained in the industrial revolution whereby innovation in developing countries is 

mainly concerned with catching up with the technologically advanced rich economies 

through transfer of their technologies and emulation of their institutions. ‘Post-

colonial computing’ has also been used to denounce the mainstream development 

paradigm as reductionist, meaning that poverty or education are reduced to issues 

with a technical solution rather than seen as part of a complex global system (Irani et 

al. 2010, cited in Georgsen and Zander, 2013: 14). It also supposes that funding 

development agencies have historically been aligned with dominant actors from the 

North. In sum, ICT4D echoes the key debates animating the development field, 

applied to technology. Whether one agrees or not with these critics, it is hard to deny 

that the pace and direction of ICT innovation and research are set by the world 

advanced economies (Avgerou, 2008). Though more than half of the world’s 

inhabitants have access to ICT, the distribution of resources has not been uniform 

(Doong, Ho, 2012), and whilst ICTs have changed the way the world works and 
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plays, almost all of these dramatic changes have taken place in the developed world 

when the developing world, especially Africa, appears to fall further behind (Wagner, 

Day and Sun, 2004: 15). It is thus considered that economic, social, and political life 

in the 21st century will be increasingly digital: those without ICTs will be gradually 

excluded, and the ‘digital divide’ widened (ibid.; Heeks, 2008: 26).  

 

The Organisation for Economic Cooperation and Development (OECD) defined 

‘digital divide’ as ‘the gap between individuals, households, businesses and 

geographic areas at different socio-economic levels with regards both to their 

opportunities to access information and communication technologies and to their use 

of the Internet for a wide variety of activities’ (cited in Doong and Ho, 2012: 519).  

However, this is a complex and ever evolving concept. From optimistic beginnings 

characterised by technological determinism, whereby the introduction of ICT alone 

would allegedly reduce poverty and inequality, it has progressed into dimensions 

encompassing quality of access, social support, or digital literacy (Dodel, 2015). 

Nonetheless, it is clear that research concerning digital disparity include both the 

global divide (the gap between countries) and the domestic divide (the gap between 

groups within countries) (Doong, Ho, 2012: 519), two important concepts for this 

study. Another assumption I work with is that ‘the digital divide is a deeply misleading 

discourse: the divide is not digital but socioeconomic’ (Ferrer Conill, 2013: 3). 

Rather, I suggest that the divide is not only digital but also socioeconomic.  

How then does Ghana, a developing country with a population of 29.6 million sitting 

on the Atlantic Ocean and bordering Togo, Cote d'Ivoire and Burkina Faso, envision 

its development in this proclaimed era of information society and (global and 

domestic) digital divides?   

 

2.2 ICT in the Ghanaian development narrative 

 

Since 2003, the Ghana Poverty Reduction Strategy has stated that ‘the creation of 

awareness in information access is of prime importance. (…) Economic potential is 

recognised as being increasingly linked to the ability to control and manipulate 

information’ (cited in Ebenezer, 2012: 33). Thus, a high premium has been placed on 

the potential of ICT to transform the nation and reduce poverty. A National ICT Policy 

and Plan Development Committee was set up to formulate the ICT for Accelerated 
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Development (ICT4AD) policy providing the basis for Ghana’s vision for the 

information age. Adopted in 2004 with the main mission to ‘transform Ghana into an 

information rich knowledge based and technology driven high income economy and 

society’, ICT4AD identified one of the priority focus areas as the promotion, 

deployment and exploitation of ICTs in education under the Strategic Plan of Ghana 

Education Service (Ghana government; Buabeng-Andoh and Issifu, 2015). 

Therefore, in spite of claims that ICTs embody the new face of the modernisation 

paradigm, admittedly presented in a rather negative light, it seems that the sovereign 

government of Ghana is fully embracing the development of ICTs, particularly in 

education, as crucial for its future as a developing nation in a global information 

society.  

 

2.3 ICT4E: claims and implications for Ghana 

 

Kozma (2005) identifies three rationales for the introduction of ICT into education 

(ICT4E). The economic rationale referring to the role it can play in preparing students 

as future workers and in supporting economic development. The social rationale 

where ICT aims to increase knowledge sharing, encourage creativity, make 

government services accessible and enhance social cohesion. The educational and 

pedagogic rationale where ICT can advance educational reforms and improve 

educational management. Similarly, Hepp et al (2004) identify three reasons to use 

ICT in education: the development of new skills for the information age, increased 

productivity and the development of quality learning. For the UNESCO (2009), the 

use of ICT in the classroom has become important as it provides opportunities for 

students to learn how to operate in an information age. The United Nations 

Conference on Trade and Development (2011) posited that students who do not 

have ICT knowledge and skills may be lagging behind and will be confronted with the 

effects of the digital-divide (cited in Ebenezer, 2012: 47). Furthermore, ICT is 

considered to offer opportunities for students and young people, particularly those 

living in rural communities, to broaden their horizons and improve their employment 

prospects (Stienen, 2007). It therefore appears particularly relevant to assess these 

claims versus the rural Ghanaian educational context.  
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A brief presentation of the education system in Ghana is necessary here to better 

understand the scope of this study: basic free education traditionally consists of two 

years of Kindergarten, six years of Primary and three years of secondary Junior High 

School (the type where field studies were conducted for this work). A major change 

occurred in 2017 when the government decided to integrate Senior High School 

(SHS) into basic education (Ghana Budget). The Junior High School (JHS) system 

was introduced to equip graduates with technical and vocational skills while 

preparing students for the SHS (Amenyedzi, Lartey, and Dzomeku, 2011). English is 

the medium of instruction after the first three years at school and following 

educational reforms in 2007, ICT officially became a taught subject in the curriculum 

all the way from primary school (Ministry of Education; Oppong, Ofori-Amoah, 2012). 

JSH students must pass the national Basic Education Certificate Examination 

(BECE) at the end of JHS 3 (ninth Grade) in all subjects including ICT, to be 

admitted to secondary senior school. Finally, the ‘tertiary’ education cycle 

encompasses universities, polytechnics and colleges of education for teacher’s 

training. Therefore, junior secondary schools like the ones studied here are a 

pertinent space for evaluation as they occupy a middle position in the education 

system, contributing both to building basic literacy and to preparing for higher 

education (ibid.).  

The mandate of the Ministry of Education (MoE) is to ‘provide equitable access and 

quality education to all Ghanaians to make them functional citizens in order to 

contribute to the growth and development of the country’ (Ghana Budget, 2017). The 

ICT in Education policy (2015) states that ‘to make any appreciable progress in its 

socio-economic development efforts, substantial resources need to be directed at 

improving educational delivery’. Concurrently, ‘the key role that ICTs can play (…) in 

widening access to, and improving the quality of education at all levels in Ghana 

continues to be recognised as a key priority area. Important elements include literacy 

education, facilitating education delivery and training at all levels, opening 

opportunities for content creation and sharing to expand knowledge resources’ 

(p.12). In terms of pedagogical orientation, the medium term aim of the government 

is ‘to shift the structure and content (…) from merely passing examinations to 

building character, nurturing values and raising literate, confident and engaged 

citizens who can think critically’ (Ghana budget, 2017: 101).  
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The MoE directly associates these visions with the use of ICTs: ‘it is the 

Government’s desire that through the deployment of ICT in education, the culture 

and practice of traditional memory-based learning will be transformed to education 

that stimulates critical thinking, creativity, collaboration and communication 

necessary to meet the challenges of the 21st century’ (ICT4E policy, 2015: 4). On 

the field, this almost ubiquitous desire that children do not miss out on the 

opportunity to learn how to use technology which might prepare them for life in an 

increasingly globalised economy where digital literacy is perceived as a prerequisite 

for success, has transpired in my investigations: 

 

‘In this modern world, ICT is in all aspects of life. It increases productivity and makes the 

world a global village. We need to prepare our kids to fit in that society’.  

ICT Teacher interview, school 1, 28/05/18 

 

‘The world is changing, it became technologically based and everybody should have basic 

ICT skills to face the future. We cannot sit in our corner and we need to give students access 

to information’. 

Head Teacher interview, school 1, 28/05/18 

 

There used to be lots of lands around the schools but there are less farmers now. So the 

only thing left now is education. If we equip the new generation with knowledge, they will be 

able to sustain themselves even if they cannot farm.  

 

Local philanthropist interview, 11/06/18 

 

‘ICT makes the world modern’.  

‘Everything is about technology, we need to know computers’.  

‘It will help us to understand what is happening in the globe’. 

 

JHS students, school 1, 14/06/18 

 

In sum, it is widely perceived that ICTs revolutionised the way people operate and 

are now transforming educational systems. Thus, if schools train children in 

yesterday’s skills and technologies, they may not be effective and fit in tomorrow’s 

world (Watson, cited in Mikre, 2011: 18). In Ghana, education and ICTs are similarly 

recognised as key components to bring about deep transformations towards the 

future of the country within the advent of an information society, as clearly embraced 

in the development paradigm advocated by its government, but also by its 
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educational stakeholders at the local level. As a result, this has led to large 

investments for the integration of computer technology into the curriculum in pre-

tertiary education (Adebi-Caesar, 2012). Given the importance of the issues at stake, 

it seems essential to be able to evaluate the delivery and impact of ICT4E, and 

question if it is matching the ambitious and transformational goals set by the 

authorities.  

 

However, despite decades of investments in ICT4E in OECD countries and its 

increased use in developing countries, researchers argue that the manner in which 

ICT affects students’ knowledge and understanding has yet to be unambiguously 

determined (Trucano, 2005; Cartwright & Hammond; Cox & Marshal, cited in ibid.), 

and that we still know little about the impact and effectiveness of ICT in education 

(Kikis, Scheuermann and Villalba, 2010). A central reason is the difficulty to isolate 

the effects of ICT from other influences as there is a lack of quality indicators 

measuring digital literacy and skills needed to function adequately in today's 

information society (Wagner et al., 2005). There is then an abundance of challenges 

and questions to be addressed in the ICT4E domains, one of the most pressing 

issues being that of evaluation (ibid.). 

 

2.4 ICT4E: Monitoring and evaluation (M&E) in the global and Ghanaian 

contexts 

 

Briefly defined by the OECD (2002): ‘Monitoring is a continuous function that uses 

the systematic collection of data on specified indicators to provide (…) indications of 

the extent of progress and achievement of objectives. Evaluation is the systematic 

and objective assessment (…) to determine the relevance and fulfillment of 

objectives, effectiveness, impact, and sustainability’ (cited in Kuzek, Rist and White, 

2005: 9). Evaluation then seeks to address issues of causality, with particular 

emphasis on outcomes and impacts (ibid.). Whilst acknowledging that debates about 

the precise definition of ‘impact evaluation’ abound, this work considers it as 

‘establishing whether the intervention had a welfare effect on individuals, 

households, and communities, and whether this effect can be attributed to the 

concerned intervention’ (OECD, cited in Leeuw and Vaessen, 2009). It is 

interchangeably used with ‘impact assessment’, ‘effect’, or ‘result’, another 
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commonly used term defined by the OECD DAC as the ‘output, outcome or impact of 

a development intervention’ (ibid.). Another caveat should be added: though impact 

is usually understood as a long-term phenomenon, this study does not pretend to 

measure lasting effects of the introduction of ICT in junior high schools. Instead, it is 

based on observations and data gathered over a short period of time and 

subsequent research would be needed to proceed to more exhaustive evaluations. 

Therefore, impact here is envisaged in both more immediate and prospective ways. 

 

There are several reasons explaining the weaknesses in ICT4D evaluation and the 

dearth of evidence. First, the way development and information technology have 

been traditionally measured share certain similarities: development is usually 

assessed in terms of gross GDP, and ICTs in terms of infrastructure (Alampay, 2006: 

7). Second, while the qualitative evaluation approaches of ICT4E arguably offer in-

depth explanations of how development might occur, they are usually challenging to 

report (Kivunike et al., 2014). In other words, computers can be readily shown to 

donors who hardly question them, while processes like learning take much longer to 

unravel and are inherently harder to capture (Brunello, 2010). Furthermore, the 

polysemy of conceptions and lack of common basic guidance in ICT research fields 

constitute a barrier to incorporate ICT into broader impact research (Dodel, 2015: 

125). Confronted with this established lack of quality data and absence of guidelines 

(Wagner et al., 2005) experts have proposed standard comparative indicators, 

defined as empirical measurements of outputs and outcomes to provide evidence of 

change in ICT4E (Flor, 2015). Though they can prove useful in many ways, they 

share the same characteristics and limitations, i.e. they focus on key quantitative 

measures. For example, the Partnership on Measuring ICT4D endorsed by the UN 

statistical commission proposes eight ICT4E indicators in three categories: 

proportions of school with ICT, proportion of students with access to ICT, proportion 

of ICT-qualified teachers (International Telecommunication Union, 2010). This bias 

towards the infrastructure over the educational use of it ‘is embedded in the very 

nature of current cooperation and development practices, which tends to prefer the 

use of simplistic objective indicators (e.g. ratio computer to pupils or number of 

teachers)’ (ibid., 234). As a result, most assessment efforts focus on quantitative 

data rather than on design, monitoring and evaluation, training, or maintenance 
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issues (Trucano, 2005). Asked about this situation, a Ghanaian ICT4E scholar 

commented on the validity of those indicators:  

 

Yes, there can be an M&E system (…). Are you looking at how many teachers there are? 

How many computers per students, etc.? It is necessary to include such key performance 

indicators. Without this, it would be very difficult to monitor the effect of policies. Therefore, 

to know where we are as a nascent nation, this is a necessity to use indicators in order to 

provide a basic framework for policy makers to address the key strategic issues 

 we are looking at’. 

Dean of the Graduate School, Ghana Technology University College, 02/07/18 

 

Practical factors can also make ICT4E M&E challenging in many developing 

countries, as there often appears to be a lack of institutional and human resource 

capacity to carry out evaluations locally (Trucano, 2005). This is especially true 

where control groups are needed for interventions in rural and hard to reach areas of 

particular interest for educational investments (Adebi-Caesar, 2012: 17), like those in 

this study. The Bosomtwe district ICT Coordinator for General Education Services 

(GES) confirms the difficulty to establish and rely on data in a resource limited 

system:  

 

‘There is an information gap. Indicators can be used but the degree of accuracy is not 

perfect. It gives us a fair picture, reasonable. It is important to use the right people because 

information is not always double checked, we lack resources. Sometimes, external auditors 

come but not as frequently as needed’. 

‘Nobody instructed me to generate data, I did it on my own. I keep a database of those given 

laptops by the government but sometimes schools don’t even know where their computers 

come from’.  

Interview, 29/06/18 

 

It remains that the true value of social development is not easy to conceptualise and 

hence measure. In sum, these quantitative ratios do ‘not inform us if any meaningful 

change has been brought about in people’s lives’ (Pather and Uys, 2010: 9). Estrad 

therefore considers that the challenge is not so much to develop ICT4E indicators as 

such, but rather to assess the broad scope of impact of ICT on education (2010: 21). 

Although the benefits of its use are difficult to clearly measure, many countries 
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continue to introduce ICTs based on the assumption that citizens should be able to 

function adequately in a rapidly evolving information society (UNESCO, 2009: 16). 

Consequently, educational systems are under pressure to use ICT to teach students 

the knowledge and skills they need in the 21st century (Adebi-Caesar, 2012: 17). 

Therefore, ICT integration into education and the associated financial investments 

have been policy concerns in many countries, including Ghana (ibid.). Evaluation 

stakes are thus significant. However, Ebenezer (2012) notes that there have not 

been enough empirical studies to ascertain the progress on how Ghanaian schools 

are using ICT in education. Furthermore, those research reports rarely discuss how 

ICT4E impact on the experiences of the beneficiaries like teachers and students. 

Echoing previous reflexions, he observes that ‘most of the research done by the 

Ministry of Education and funding agencies generally focused on school enrolment, 

school dropout, and the number of computers in schools among others (p.34).  

 

In an attempt to review objective quantitative data, I could consult official ICT BECE 

test results from various schools to seek if trends could be identified, e.g. by showing 

that test scores increased after the introduction of an IT lab. In fact, I observed that 

the standard results for ICT were not necessarily commensurate with the actual 

exposure to ICT equipment. It should be noted that the ICT test is not a practical but 

a written one. Still, it seems reasonable to anticipate that students having had 

access to computers should get higher marks at their ICT examinations. However, I 

found that a Junior High School without ICT lab (meaning students were only taught 

in books and on a chalk board) actually scored better than the next door Junior High 

school with an ICT lab. In other words, students who have never used a computer 

could still score higher at the national ICT test, even if they might be unable to 

actually operate a machine. When asked about this result, different stakeholders 

offer interesting insight:  

 

‘The examination is theoretical and written. So we try and give the students enough 

knowledge to pass. This is why we can achieve high score (85%) (note: verified by the 

author) without computers, but if the exam were practical, our score would be much lower. 

We want to equip the students with practical skills, not just to pass the test, so that they can 

get a job after leaving JHS if they are able to enter data or have typing skills. This is what we 

are missing. 

 

ICT Teacher JHS, school without computer lab 
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When the lab first open in 2014, we recorded test results of about 90% (note: unverified 

claim). Then, we had more and more faulty laptops which has affected performance. I am 

sure that this contributed to a drop in the results (note: 70%, verified by the author). This is 

why we need more computers. 

ICT Teacher JHS with lab 

 

The reason why school A scores better than school B is that the Head teacher was more 

proactive, he was using other means, for example sending children to other labs. But he got 

accused of ‘exploiting’ and got transferred. The quality of the teachers is also a fact. If the 

school with computers doesn’t have the teaching skills, they will not score higher. Both must 

be considered, the computer equipment and the teachers’ skills.  

Bosomtwe District ICT Coordinator, General Education Services, 29/06/18 

 

Whilst this might be an exception and results cannot be generalised, it suggests that 

the quantitative standardised indicators like test results or equipment rate cannot 

suffice to evaluate and explain the impact of ICT in education. Though quantitative 

data undoubtedly are valuable, they still fail to account for holistic ICT in education 

components like access, participation, interactions, and the impact of ICT integration 

on learning and teaching (Ebenezer, 2012). Therefore, this endeavour must be 

complemented in a different manner. This is what I propose in this study by using 

Amartya Sen’s Capability Approach theory (‘CA’ is also used) as a baseline to further 

interrogate the effects of ICT education on the students of Ghanaian rural junior high 

schools, based on field research in three schools of the Bosomtwe district, Ashanti 

region. Two extensions of the CA complement this analysis: the Empowerment and 

the Choice frameworks.  
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3. APPLYING CAPABILITY APPROACH BASED FRAMEWORKS FOR ICT4E EVALUATION IN 

GHANA  

 

3.1 Rationale and key principles 

 

Heeks (cited in Ordonez et al., 2015: 69) depicts three development concepts in the 

ICT4D literature: economic growth, sustainable livelihoods, and freedom within which 

the CA has gained traction. Today, ICT4D is increasingly inspired by new measures 

such as quality of life and human development (Qureshi 2011). Therefore, Sen’s 

approach is of particular interest to those working on ICT and development (Kleine, 

2010) even though the CA is relatively new to the social studies of ICT (Zheng and 

Stahl, 2011). It offers a framework to locate technological adoption in the bigger 

context of development, as means rather than ends (Zheng (2009: 75), which 

matches Ghana’s Ministry of Education’s vision of ‘ICT as a means, not an end in 

itself’ (ICT in Education, 2015: 10).  

Fundamentally, the capability approach offers a way to think about development as 

‘a process of expanding the real freedoms that people enjoy’ to ‘lead the lives they 

have reason to value and to enhance the real choices they have’ (Sen, 1999: 3, 

293). Sen argues that focus is on development as freedom of choice in the personal, 

the social, the economic and the political sphere (ibid.; Kleine: 2010). At the core of 

the theory are an individual’s ‘capabilities’ and ‘functionings’: Though they are 

intertwined and often interchangeably used (Gasper, cited in Alampay, 2006) they 

have distinctive meanings. Functionings are ‘the various things a person may value 

doing or being’, from elementary ones such as being healthy, to complex states such 

as being part of a community or having self-respect (Sen, 1999: 75). On the other 

hand, capabilities refer to the ‘various combinations of functionings that are feasible 

to achieve’ (ibid.). In other words, a functioning is an actual achievement whereas a 

capability is the set of functionings that a person can choose from (ibid.; Zheng, 

2009; Kleine, 2011). The focus of development in the CA is then to increase a 

person’s capability set of alternatives (the real opportunities to choose from), that is, 

her/his substantive freedom (ibid.: 679; Sen, 1999: 75). As such, choice is both the 

aim and the principal means of development (ibid.) and is directly connected to 

another central component of the Capability Approach: the ‘agency’ of the individual. 
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In Sen’s definition, it is the ability to act on behalf of what you value and have reason 

to value (Ibrahim and Alkire, 2007: 384).  

 

In the field of education, ‘despite the fact that Sen has not explored educational 

thought in itself deeply, his approach seems to be significantly related to education in 

many ways’ (Saito, 2003: 21) since education can have both instrumental and 

intrinsic values and expand individuals’ capabilities on different levels (Hattaka et al., 

2014). Importantly, freedom must be considered not only in the present but in a 

lifelong perspective (Sen, cited in Saito, 2003). Furthermore, the multidimensional 

nature of the CA argues for a holistic evaluation of wellbeing not only limited to 

income (Kivunike, 2014). Thus, the CA matches well the needs of a study mainly 

concerning young students. Finally, Sen himself cites ‘evaluation’ as one of the two 

distinct reasons (with ‘effectiveness’) for the importance of individual freedom in the 

concept of development (1999: 18) and its concepts and principles started to be 

adopted to discuss evaluation and digital divide (Madon; Wresch, cited in Zheng and 

Stahl, 2011). The evaluative focus can be either on the realised functionings or on 

the capability set, the two giving different types of information (Sen, 1999: 75.). Both 

versions can be used separately or in combination (Alampay: 2006) as is the case in 

this work. In sum, the ‘CA perspective on e-development essentially means adopting 

functionings and capabilities as an evaluative space for assessment’ (Zheng, 2009: 

79). Evaluation then signifies looking at development in terms of freedoms and 

evaluating how these have been enhanced in a given context (Kivunike, 2014: 4). 

This includes considering the dimensions of choice and the significance of individual 

agency, which can also be found in two related frameworks.  

 

3.2 Extensions of the Capability Approach: Empowerment and Choice 

frameworks 

 

Sen intended his theory to be combined with other approaches (Kleine 2010: 676). 

Thus, through various operationalisations and methodological guidelines, 

researchers have extended the applicability of the CA (Andersson, Gronlund, 

Wicander, 2012). One of the most interesting attempts to operationalise Sen’s 

approach is Alsop & Heinsohn’s empowerment framework (Kleine, 2010), in which 

they associate choice with empowerment defined as ‘enhancing a person’s capacity 
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to make effective choices, that is, to transform choices into desired actions and 

outcomes’ (cited in Ibrahim and Alkire, 2007: 381). In their understanding, individuals 

use their agency to navigate an opportunity structure in order to achieve ‘degrees of 

empowerment’ leading to development outcome. Agency is defined here as ‘the 

capacity to make purposive choices’ and measured by an individual’s endowment in 

seven types of assets (or resources): psychological, informational, organizational, 

material, social, financial, or human. The ‘opportunity structure’ (or structural 

conditions) is shaped by the presence and operation of formal and informal 

institutions, and measured by laws, social norms and customs. (Alsop & Heinsohn 

cited in World Bank; Kleine; 2010, 2011). From this interaction, follow the three 

degrees of empowerment an individual has to achieve development outcomes: the 

existence of choice (whether the choice is available), use of choice (whether an 

individual actually makes the choice), achievement of choice (whether the outcome 

matches the choice expressed) (ibid.) 

 

Kleine’s Choice Framework is another attempt to operationalise the capability 

approach in a holistic and systemic way, thus maintaining much of its conceptual 

richness (ibid.: 125). It suggests that individuals can, with the help of their resource 

portfolios, negotiate a social structure in order to achieve, by means of their active 

choices, the development outcomes they aspire to (p.122). The portfolio every 

individual has consists of ten kinds of resources: material, financial, natural, 

geographical, psychological, cultural, social, and educational, health and information. 

Resources can then be converted into capabilities, depending on individual 

conversion factors, structural conditions, and crucially, an individual’s own choices 

(p.123). A notable contribution by Kleine is the concept of ‘dimensions of choice’ 

adding a fourth layer to the degrees of empowerment: the ‘sense of choice’, which is 

particularly relevant to this study since ‘for any research focused on a technology 

which is new to the respondents, the dimension of ‘sense of choice’ will play a 

significant role, for they have to imagine use/non-use’ (ibid.: 679). Therefore, it fits 

the context of junior high school students recently exposed to computer usage for 

the most part. Kleine explicates that the ‘sense of choice’ dimension comes after the 

‘existence of choice’ and captures a wider set than the next ‘use of choice’ and 

‘achievement of choice’.  
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In summary, the Capability Approach and its two related operationalised theories all 

identify the central notions of choice, agency and conversion factors shaped by 

environmental social and institutional structures to evaluate intervention impact 

within a human centred definition of development.  As such, they form a suitable and 

valuable framework to investigate the effects of the introduction of ICT in education 

(Andersson, Gronlund, Wicander, 2012) applied to the curriculum of Ghanaian rural 

junior high schools.  

 

 

 

3.3 Observed impacts on functionings and capabilities in rural junior high 

schools 

Education, and by extension ICT in education, can expand capabilities in two ways. 

First, in terms of capacity or ability (Saito: 2003: 27): a pupil acquires the skills to 

operate a computer. Second, this creates an expansion in opportunities that the 

student has (ibid.): a pupil can use a computer and as a result has wider 

opportunities to become a technician, a banker and so on. These newly created 

capabilities may be ones that the student was not aware of before actually learning 

ICT (ibid.). This is the essence of Kleine’s sense of choice concept: ‘just because a 

choice existed did not mean people had a sense that it was available for them to 

choose’ (2011: 124). Thus, the sense of choice plays a key role in understanding 

Fig. 1. Conceptualisation of the Capability Approach, Empowerment and Choice Frameworks  
(inspired by Kleine, 2011; Ordonez, 2015 based on Zheng, 2007) 
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individual decision making. When asked about their future wishes and how they think 

ICT could benefit them, answers gathered in different schools and ICT classes 

provide an insight: 

 

‘I want to be a bank teller and I can use ICT to count money  

and also communicate with customers’. 

‘I would like to become a doctor and search for diseases and how to cure them’. 

‘I want to have a shoe and clothes business, so I will use ICT  

to look for designs and communicate with customers’. 

‘I can browse and find out more about my future career’. 

‘My uncle is in the US and I want to work there. Through internet and Facebook,  

you can get work abroad’.  

Focus groups with JHS students, 29/05 & 26/06/18 

 

The teachers also hope to create more choices for their students which they associate with 

the country’s development:  

 

‘We want our bright students to have opportunities. Imagine if one becomes a software engineer, 

how much money it will bring to Ghana? In the banking sector, you cannot get a job without basic 

ICT skills.’ 

 

‘We are going to shift towards getting more individual jobs. Even if they farm, they will be able to use 

better techniques, for example research about better seeds, and move away from subsistence 

farming. This can also contribute to the development of Ghana’. 

ICT Teacher interviews, school 2, 29/05/18 

 

It seems that students and teachers can already ‘sense’ how ICTs can be useful by 

increasing their opportunities and capabilities, whether they will actually use them 

and achieve these functionings. It does not mean that the choice was not present in 

the first place (for example running a small business) but exposure to ICT created 

the sense that it was possible to do so using the benefits of technology. Similarly a 

student might become a farmer, but using ICT to research new methods can expand 

its horizons, its spectrum of choices and the capability set to choose from in order to 

achieve new functionings (for example, diversifying production). Those expressed 

aspirations thus already become an element of freedom of choice which the 

introduction of technology in schools serves to inspire. In that sense ICT is having an 
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impact and its perceived value appears high, as reflected by questionnaires 

distributed to three JHS ICT classes, for a total of 78 respondents. 58.1% were 

females and 41.9% were males. 42% were between 11 and 13 years old and 58% 

were 14 to 16 years old: 

Do you think that Strongly disagree Disagree Not sure Agree Strongly agree 

It is important to have ICT skills for the future?  0% 0% 0% 19% 81% 

Having ICT skills can help you find a job in the future? 0% 0% 0% 16% 84% 

Having ICT skills can help further your education? 0% 0% 0% 12% 88% 

 

Overwhelmingly, pupils strongly agree that having ICT skills is important for the 

future (81%), to find a job (84%) or further their education (88%). The latter 

assumption can be supported by gathered evidence of how ICT training in secondary 

school increases student’s capacities and translates into effective functionings, as 

explained by former students from rural backgrounds:  

 ‘I started from scratch, how to turn the computer on, how to create folders. Before, I have never 

used a computer. Because of my ICT class, I was able to pick up new software at university. It would 

have been very difficult if I didn’t have basic ICT skills’.  

‘Most assignments are typed and submitted online. You must login to get results. So I’m glad I have 

ICT skills. Without it, I would be lost in the system and I would surely suffer’.  

 

Kumasi Technical University Engineering students, interviewed on 20/06/18 

 

I learned ICT from JHS and SHS. It’s very important because I use it all the time now. At our university, 

we have a website where we work online. Anyway, you cannot find a job if you are not computer 

literate, they will not offer you a position without that, it’s really important. 

Third Year University Student in Public Administration, interviewed on 27/06/18 

 

A teacher concurs and explains how not being exposed to ICT had reduced his 

capability set with important consequences: 

 

‘What if you are asked to produce assignments on computers but don’t even know how to type? It 

will actually make things more difficult for you and negatively affect your productivity. For example, I 

failed my first ICT class in university because I didn’t have basic skills.  

It affected me a lot, I had to rewrite that exam and it affected my grades’. 

ICT teacher interview, 11/06/18 
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In order to better assess which the main perceived benefits of ICT were, the same 

groups of students were asked to rank five proposals on a likert scale (1 being the 

highest valued): 

 

For you, what are the main benefits of having ICT skills (rank from 1 to 5)? 

 1 2 3 4 5  

Communicate with other people 16% 21% 14% 26% 23% 100% 

Feel self-confident with technology 19% 19% 26% 9% 28% 100% 

Be part of the global/modern world 23% 19% 19% 21% 19% 100% 

Exchange my ICT knowledge/train friends and family 9% 23% 23% 26% 19% 100% 

Learn and research independently 33% 19% 19% 19% 12% 100% 

 100% 100% 100% 100% 100%  

 

Admittedly, the questionnaire statistical treatment is basic and could be further 

investigated; for example results are not correlated by gender or age group. 

However, the main goal here was to obtain quantifiable answers and tentatively 

identify overall trends within a sample of JHS students. Results can be read two 

ways. Vertically: 33% of the respondents, the largest share, ranked ‘to learn and 

research independently’ as the number one benefit of having ICT skills. Horizontally: 

though only 9% perceived ‘to exchange ICT knowledge with friends and family’ as 

the main benefit, it is nevertheless significant since ranked as the second and third 

most important benefit by 46% of the respondents (23% each). Interestingly, these 

widespread results show the lack of clear commonalities, tending to confirm a) the 

difficulty to pinpoint precise effects of ICT4E, even if they exist b) that perceived 

benefits of having ICT skills cover different realities for each person, based on what 

he/she values the most, which directly relates to the central ‘agency’ component of 

the Capability Approach and its extended frameworks. Though definitions slightly 

differ, the process of development very much remains an agent-oriented view: 

individuals are active agents of change able to decide what they value. With 

adequate opportunities, they can effectively shape their own destiny whilst 

influencing the world and helping others to fulfil their lives (Hattaka, 2014; Sen, 1999: 

11). A case in a junior high school serves as a practical illustration. After being pre-

selected amongst several schools, a female pupil was chosen to attend a Ministry of 

Education ICT workshop. Upon returning, I witnessed this student not only practicing 
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newly acquired skills (writing html code lines) but also 

enthusiastically sharing her knowledge with a couple of peers. 

Thus, initial inputs (ICT classes at the JHS computer lab) led to 

the opportunity to be selected for further training where she 

obtained new skills, thereby expanding her capability set, 

followed by the use of choice (a degree of empowerment), 

made possible by an opportunity structure (training and access 

to the lab after class) to achieve functionings: practicing and sharing her new 

knowledge with others whose choices and lives could in turn be impacted. In a study 

in sub-Saharan Africa, Wagner et al. even observed ‘reverse mentoring’, where ICT 

literate students help with the learning of teachers and adults (2004: 16). Here, the 

student was indeed practicing skills unknown to the very teachers who had 

inculcated her with basic ICT skills in the first place. The ‘sense of choice’ can be 

that, though the choice of studying html coding at university might have already been 

technically possible, the student was not even aware that it existed. Implications are 

numerous and difficult to predict but evidently ICT in school had had an impact on 

this pupil and her direct environment. Other instances were reported to me, for 

example:   

 

‘Two girls from poor rural areas won a competition of 600 girls over 6 regions. They won because 

their schools at least had some computers. Thanks to that, they each won a laptop and a modem, 

this was amazing for them and for their schools.’ 

Bosomtwe District ICT Coordinator, General Education Services interview, 29/06/18 

 

Andersson, Gronlund and Wicander (2012) also report findings showing how ICTs 

can increase the social capital of a community leading to human development in the 

sense of newly created collective capabilities. This resonates with the experience of 

students sharing how they used functionings out of their capability set in a communal 

context:  

  

 ‘I could print some documents for my church group. I also made some wedding invitation cards. I 

even designed them myself by inserting pictures like we learned in class. 

Female JHS student. Focus group, school 3, 08/06/18 

Fig. 2. Student sharing her newly 

acquired knowledge with classmates 
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‘I can use basic ICT skills. I have used computers at church to help them 

 with projections and playing songs’. 

Male former student interview, 08/06/18 

 

The ICT capacity acquired at school can be far reaching and impact communities 

too: a church might change the way it preaches and/or attract more followers, 

students might become more involved in social activities and transfer their 

knowledge to other members, etc.  

Another outcome that the introduction of ICT training has enabled is increased self-

reliance and empowerment since they do not have to depend on others to use 

technology:  

‘If they have ICT skills, they do not have pay other people to do things for them’. 

 

‘Nowadays, you often have to check personal information online, for example BECE test results or 

school selection placement. If you need to ask for help, like going to an internet café for somebody to 

assist you, it is not comfortable because other people would know about you. So having basic ICT 

skills is also a matter or private life’. 

 

ICT and Head teacher interviews, school 2, 26/06/18 

 

Some also associate the use and potential of ICT with more personal aspirations:  

‘If somebody is in the USA, I can ask them some questions about their country and make friends. I 

want to be like them and speak good English. I want to know how they grow their babies, what kind 

of food they give them.  

Female JHS student, school 2. Focus group, 26/06/18 

 

Clearly, the capabilities and functionings of being ICT literate increase both the 

participants´ agency endowment, resource portfolio,  freedom of choice and the 

control over what is deemed valuable. On the contrary, not being able to use ICT in 

an increasingly computerised society can mean not only being prevented from 

exercising those freedoms, but also feeling excluded. 

Yet, these outcomes highly depend on the way individuals choose to use their 

capability set to achieve functionings. This emphasis on individual agency gives rise 

to the critique of Sen’s work as being overly individualistic and paying insufficient 

attention to groups and social structures (Zheng and Stahl, 2011: 74). I concur that 
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the above stories cannot be generalised, which constitutes a limitation to the 

evaluation. Another difficulty is that Sen always refused to draw up a general list of 

capabilities, and that some are harder to measure than others. For instance, it is 

much more difficult to assess a person’s ability to have self-esteem, than that to write 

and read. This represents challenges for gathering data on the non-material aspects 

of people’s wellbeing (ibid.). Other critiques advance that the CA prioritises the 

relationship between the individual and the ICTs over the context, thus yielding an 

understanding of development primarily as a personal achievement despite the 

broader political situation, thereby hiding power struggles and the unequal 

distribution of benefits of ICTs in developing countries (Ordonez, cited in Chib, May, 

Barrantes, 2015). 

In fact, Sen does outline ‘the need for an integrated analysis of economic, social and 

political activities, involving a variety of institutions and intermediary agencies’ and 

explains that societal arrangements are investigated in terms of their contribution to 

enhancing and guaranteeing the substantive freedoms of individuals (1999, xii)’. The 

CA explicitly takes into account societal environment and structures by recognising 

the existence of three set of conversion factors - personal, social, and environmental 

- influencing the extent to which people can generate capabilities (ibid.; Andersson, 

Gronlund, Wicander, 2012: 3). Examples of personal characteristics are mental and 

physical conditions, literacy, or gender. Social factors are characteristics of social 

settings, such as social norms (e.g. role of women, religion), institutions (e.g. law, 

public policies), and power structure (e.g. hierarchy, politics). Environmental 

characteristics, including climate, infrastructure, institutions, and public goods, also 

play a role in the conversion to individual functionings (ibid.). In the choice 

framework, Kleine posits that structural constraints, which are ‘nationally and often 

locally specific’, need to be recognised ‘as being at least as important an element as 

individual agency’ (2010: 680, 682). Alsop and Heinsonh’s empowerment framework 

also identifies the importance of opportunity structures which aid or constraint the 

individual agency (Kleine, 2011). Avgerou (2008) calls it ‘social embeddedness of IT 

innovation’: national and organisational differences, power processes, and 

information infrastructure are all examples of social and environmental conversion 

factors in the context of e-development (cited in Hattaka et al., 2014: 3).  

Therefore, I propose to further operationalise the CA by integrating an analytical lens 
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of the main external conversion factors in the context of Ghana, for a) it 

complements the more individualistic components of the theory and field observation 

b) it can help draw more general results about the impact of ICT4E in the Ghanaian 

rural JHS context. It is unfeasible here to address all the personal, social and 

environmental factors, or their equivalents in the empowerment and choice 

frameworks, provided this is even possible. Therefore, a choice is made to focus on 

key structural elements identified during field research and supported by secondary 

sources.  

  

3.4 Enabling and constraining environmental factors impacting ICT4E 

outcomes 

Despite the government promise to extend computers and Internet services to every 

secondary school in the nation (Mfum-Mensah, 2003), the literature reveals 

significant inequity in ICT implementation in Ghanaian secondary schools skewed in 

favour of premier schools and schools in urban areas (Dankwa; Parthemore, in 

Adebi-Caesar, 2012). Historically, educational infrastructure has always been 

unequal since the introduction of formal education, which postcolonial reforms have 

merely perpetuated (Oppong and Ofori-Amoah, 2012). In 2015, Buabeng-Andoh and 

Issifu found that disparities in technology use continue to exist among the ‘haves’ 

(urban) and the ‘have nots’ (rural) Ghanaian schools, confirming the persistence of a 

digital divide. Thus, the introduction of technology can aggravate existing inequalities 

as posited by amplification theories (Toyama, 2011). These factors are felt at the 

Bosomtwe level:  

 

‘There is a big gap between urban and rural areas. In urban areas, parents can afford 

levies, but in rural areas, they are mostly farmers with a very low income level. We 

want to give fair chances to all children but in the Bosomtwe district, only 20 schools 

out of 80 have some computers. Even then, they do not have enough’. 
  

Bosomtwe District ICT Coordinator, GES, 29/06/18 

 

This situation highly depends on processes of school selection for ICT 

implementation in a context of limited resources. Investigations unveil complex 

factors involving schools, authorities and communities:  
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‘We look at the communities that can at least secure the computers, this is one of the 

criteria. We also look at schools which can get help from others, like the community. 

They must also be equipped with electricity and centrally located so they could act as 

a sharing point for other schools’. 

(ibid.) 

 

Oppong and Ofori-Amoah (2012) and Adebi-Caesar (2012) confirm that most 

Ghanaian rural schools’ ability to acquire computers is usually hampered by the lack 

of adequate facilities to securely house them. Other factors might come at play: 

 

‘It’s often political. For example, if an MP comes from the same constituency, it helps 

a lot. Connections are important, even if of course it is not always the reason why 

school get equipped. Government also choose schools with some infrastructure 

already in place. Here, we managed to set up our own room with the help of the 

Parents Teachers Association, and then we could receive computers’. 

Assistant Head Teacher interview, school 2, 26/06/18 

 

‘It’s a top down process from the Ministry to regional directors to district level. They 

only sit in their office, sometimes if you‘re friends with them, you’ll be selected, they 

would not even come to assess schools. Personal connections can help’. 

ICT Teacher interview, school 1, 14/06/18 

 

‘The government, they know our needs because we report every term. Those who 

know can lobby. If you are well connected to an MP or a local chief, you can get 

computers fast’.  

 

ICT Teacher interview, school 3, 27/05/18 

 

Therefore, the Capability Approach, through its analysis of social and environmental 

conversion factors and their effect on ICT implementation in rural schools, together 

with complementary frameworks which consider opportunity structures, can 

effectively serve to highlight different contextual elements, including local politics 

dynamics. Inevitably, this situation directly impacts the access, or lack thereof, to 

computers which is amongst the most common external factors influencing the use 

of ICT in education (Fu, 2013) and which seems felt by the students themselves 

(based on previous sample):  
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What are the main challenges you are facing at your school to study ICT? (Rank from 1 to 5, 1 being the 

highest)? 
 

 1 2 3 4 5  

Not enough computers 58% 28% 9% 5% 0% 100% 

No internet access 14% 5% 56% 21% 5% 100% 

Not enough teachers 0% 14% 0% 2% 84% 100% 

Computers often break down 23% 30% 12% 23% 12% 100% 

Not enough software 5% 23% 23% 49% 0% 100% 

 100% 100% 100% 100% 100%  

  

The majority of students (58%) ranked ‘not enough computers’ as the main 

challenge to study ICT at school. Indeed, class observations always showed 

crowded classrooms where one computer would be shared by up to five pupils. This 

lack of computers and other ICT tools have been documented in numerous research 

in secondary schools across Ghana (Amenyedez, Lartey and Dzomeku, 2011; 

Adebi-Caesar; Ebenezer, 2012; Peprah, 2016).This directly relates to another salient 

element: the overall lack of maintenance and technical support resulting in 

sometimes up to half of the class inventory being unusable, as observed. Oppong 

and Ofori-Amoah (2012) confirm a lack of continuous support for computer labs after 

the initial investment, as described on the field: 

 

‘We need more computers since a lot of the laptops we received broke down. The 

maintenance company appointed by the government rapidly disappeared and we have 

nowhere to go for repair. We could only get the computers serviced once or twice in more 

than six years’.  

 

ICT Teacher interview, school 2, 29/05/18 

 

Ghana ICT Education policy (2015) also recognises that ‘infrastructure challenges 

can be exacerbated by a proliferation of “dumped” obsolete and inappropriate 

computers by donors, civil society and well-meaning individuals without provision for 

support’ (p.11). The challenge of maintaining up-to-date equipment and software is 

therefore quite formidable (Oopong and Ofori-Amoha, 2012). This state of facts 

inevitably shapes the impact on students. For example, a learner might have the 

sense that a choice is available (e.g. do practical exercises on computers) but the 
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very existence of choice might be denied due to a lack of working machines. 

Consequently, the remaining degrees of empowerment, the use and the 

achievement of choice cannot be attained, thereby reducing potential functionings 

and capability set.  

 

Those are crucial issues since elements of the structure which influence an 

individual’s agency, in particular regarding ICTs, include dimensions of availability 

and access (Gerster; Zimmermann, cited in Kleine, 2010: 680). The latter concretely 

translates into the possibility for students to use computer labs after class. In one of 

the schools observed, facilities were accessible and pupils would invariably come 

practice their skills and browse offline content like encyclopaedia. In the two schools 

observed where the lab is not accessible, all students strongly agree (71%) and 

agree (29%) that it would be useful to be able to practice outside of ICT classes 

(based on 45 respondents). Peprah (2016) and Ebenezer (2012) both identify the 

limited time to practice computer competency skills after teaching as an important 

limitation in the Ghanaian system. All others factors equal, the outcomes of ICT at 

school would thus probably vary between one student having the opportunity to 

access computers and practice, the other not.  

Clearly, variances in environmental conversion factors influence opportunities inputs, 

consequently impacting potential and achieved functionings (e.g. be more 

knowledgeable or build computer self-efficacy defined as ‘computer confidence in 

competence’ (Knezek & Christensen, 2002). They can also intermingle with other 

personal factors conditioning the access to technology: 

 

‘A major factor is if student have access to computer outside of class. Then, they can 

practice often and understand better. This is something I keep telling them over and over: 

ask your parents, or if you have any relative in the US to bring a computer for you, so you 

can practice more’.  

 

ICT Teacher interview, school 2, 26/06/18 

 

Some students who have this opportunity share their experience: 

 

‘I can use computers to do practical after class.’ 

’I use Photoshop to edit pictures. I do it for fun and I mostly trained myself’. 

’I listen to music or play games, to make fun when I am not doing anything’  
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JHS students with off school computer access, 24/05/18 

 

 

These examples illustrate how ICT is used in various ways by individuals from the 

same class, confirming the importance of individual agency, as well as the 

dimensions of choice based on unique valuations. Actual functionings are achieved 

and increase the student’s capability set, including in the sphere of entertainment 

which is an important type of personal freedom.  

 

 

On an environmental level, another important restricting factor is the 

poor access to Internet which not only limits the teachers and students’ 

choices but prevents potential functionings from being enabled. None of 

the schools reviewed for this study had internet access which has a 

direct impact since outcomes such as easier communication and 

increased knowledge might not be achieved, even if students and 

teachers alike value the opportunities it could bring: 

 

 

 
 
 

‘I want to know what is going on in other countries, so I need the internet’ 
‘Some people put jobs on Facebook, so it can help us find a job online’. 

JHS students, school 2, 26/06/18 
 

Using the internet will speed up the learning process. Students gets more understanding because 
internet provides images to support teaching. It would also have a positive impact  

on other subjects. 
 

ICT teacher, school 3, 08/06/18 

 
Again, the environmental conversion factors are closely intertwined with personal 

and social dynamics, as explained by the same teacher:  

 

‘We tried to give them assignments to research in internet cafes. However, we met parent resistance 

and had to stop. Some did not want to spend the money and many do not agree to let their kids 

travel to town. They are also afraid that the kids will look at wrong stuff  

like pornography if they are not supervised’. 

 

Fig. 3. Textbook with explicit 

reference to internet tools, though 

schools are not connected 



37 
 

 

The latter point is worth noting as it shows that capability inputs can also have 

unintended consequences, something that Sen’s CA takes into account (Sen, 1999) 

and which can be part of an evaluation. On a more macro and prospective level, the 

Dean of the Graduate School, Ghana Technology University College directly 

associates internet access and domestic digital divide:  

 

‘The divide comes in different forms. For example, internet cost is a huge issue. It should be made an 
affordable commodity to students. This way, we could bridge the gap between urban, peri-urban and 

rural areas. Therefore, the government should give an ‘e-rate’ to schools. Most of these things are 
non-existent because the cost is too high. Instead of broadband, we have narrow band’. 

 
Interview, 02/07/18 

 

Finally, all the above mentioned conversion factors will shape and be shaped by 

another salient factor: if schools are the best place for ICT in education, the role of 

the teacher is key for this to happen (Edumadze, 2016). In reality, most Ghanaian 

ICT teachers were trained in other subjects. Of the five teachers I interviewed, only 

one was actually trained in ICT. Otherwise, posting can occur as follows:  

 

‘In teachers training college, I was trained as a mathematics teacher but I had so much interest in 

ICT, so when I graduated I asked to become an ICT teacher.’ 
 

ICT teacher, school 3, 27/05/18 
 

 

In a study of factors influencing ICT use in Sub-Saharan classrooms, Hennessy, 

Harrison and Wamakote (2010) found that despite general enthusiasm, teachers 

suffer from limited training and a lack of initial or in-service preparation. This is 

problematic when two of the most important supports for ICT integration into 

teaching and learning are effective Initial Teacher Education and Continuing 

Professional Development (UNESCO, 2009). The same teacher continues:  

 

‘I received only one training in seven years, given by a private ICT company before they gave one 

computer for the school. Some teachers got it, some didn’t. It was a one week training about 

software, not about how to teach ICT skills. 

 

The local authorities confirm this situation: 
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‘Schools lack facilities and skills to integrate ICT. Mostly, teachers learn by themselves so 

apart from giving computers we should provide them support. Sometimes, those in charge 

have very little knowledge. We cannot teach everybody, so it is important to train the 

trainers first. We do not focus on pedagogy but rather on the technology. Sometimes, we 

organise one week workshop for existing teachers’.  

Bosomtwe District ICT Coordinator, General Education Services, 29/06/18 

 

Nevertheless, research suggests that one-off external in-service workshops tend to 

be of limited value compared to sustained professional development (Glazer & 

Hannafin; Muijs & Lindsay, cited in ibid.). Ghanaian authorities seem to work on 

improving the situation: 

‘Now, future teachers receive compulsory ICT training at colleges of education, so at least 

every teacher has basic ICT skills. They can even opt for ICT specifically, to become ICT 

teachers. The government is also giving incentives for current teachers wanting to further 

their education in ICT, like study leave with pay.’ 

(ibid.) 

Yet, some researchers maintain that Ghanaian Colleges of Education are not doing 

enough to equip student teachers during their initial training with requisite skills to 

integrate ICT into teaching and learning (Sulemana, Anyanful and Abdulai, 2018).  

 

Furthermore, integration is a complex process, determined by pedagogical values, 

attitudes, curricular needs and physical infrastructures (Fu, 2013: 117), that is, an 

intricate nexus of personal, social and environmental factors which could be 

assessed through capability approaches. In fact, while much of the rhetoric about 

ICT4E focused on the potential for changing the teaching-learning paradigm and 

foster 21st century thinking and skills, in practice ICTs are mainly used to support 

existing practices, and their implementation concentrates on computer literacy 

(Trucano, 2005: 7). This corroborates my observations in all three schools 

exclusively teaching IT literacy, using traditional top down methods: for example, 

students are often asked to recite and can regurgitate definitions of various computer 

parts. When they answer correctly, the teacher would instruct the class to clap in 

unison along a rhythmic pattern known to all Ghanaian students. Yet, as we have 

seen, the ICT Education policy (2015: 4) stated its desire to transform its educational 

culture from traditional memory-based learning practices to ones that stimulate 

critical thinking, creativity, and communication necessary to meet the challenges of 
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the 21st century. The former are considered more effective to prepare for 

standardised testing like those in JHS curriculum, whilst more ‘constructivist’ styles 

give greater responsibility to students (Oppong, Ofori-Amoah, 2012; Mikre, 2011) 

and represent the kind of education that best articulates the concept of Sen’s CA, 

one that renders autonomous and expands the child’s capabilities and their exercise 

(Saito, 2003: 28). In an information society, learning becomes a lifelong activity 

where learners seek out new sources of knowledge, which departs from traditional 

approaches (Fu, 2013: 112). Thus, some posit that constructivist approaches must 

dominate the learning environment for technology to have a significant impact 

(Schoepp, 2005). However, ICT4E is new compared to traditional methods and the 

use of computer for teaching purposes is at its infant stage in Ghana (Adebi-Caesar, 

2012: 14). Adopting different teaching styles and integrating ICT to teach other 

subjects, i.e. influencing knowledge inputs, would necessarily affect the outcomes on 

students and potentially alter future functionings. Capability based approaches could 

certainly contribute to assessing the impact of such pedagogical orientations.  

It remains that basic computer skills like the ones currently taught in junior high 

schools are a crucial foundation since ICTs are an integral part of an information-

literate society and personal participation begins with literacy (Wagner et al. 2004: 

13). They might not always transform into achieved functionings but they can play a 

role in enhancing the capability sets of young students, thereby giving them more 

opportunities to make choices to lead a life they value. In the condensed words of an 

ICT teacher:  
 

‘If you get basic skills, you use the tools available and you weight options.  

After that, you make better choices’. 

Interview, school 1, 14/06/18 

 

In sum, though some of the above environmental factors can be assessed 

quantitatively (e.g. numbers of trained teachers, or computers per pupil), qualitative 

capability based evaluation frameworks can show how most capabilities can only be 

enabled through a combination of capability inputs. Ignoring one of those will most 

likely result in the removal of the opportunities that are dependent on it (Hattaka et 

al., 2014) and affect the impact on students accordingly.  
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4. CONCLUSION 

 

Information and Communication technologies have been identified by Ghana as a 

priority area for development within the advent of an information society arguably 

creating global and domestic digital divides. ICT in Education in particular has been 

recognised of prime importance. Yet, it is extremely complex to monitor and evaluate 

its results. Though quantitative indicators exist, they say very little about the human 

impact on those concerned and the effects it can have on their lives. Simply put: 

benefits of ICT4E remains to be fully understood and a lot of work to be done if 

impact is to be demonstrated (Trucano, 2005).  

This study intended to show why Sen’s Capability Approach is a valuable qualitative 

framework to complement the evaluation of ICT4E, by proposing a human centred 

definition of development and focusing the evaluative space around the concepts of 

capabilities and functionings. The empowerment and choice frameworks add 

dimensions to help comprehend these complex phenomenon. Field investigations 

show the variety of outcomes that the introduction of ICTs has enabled by 

developing capabilities such as ICT literacy, confidence to use a computer, 

readiness to undertake tertiary studies, or using ICT for the community. Yet, they 

largely depend on individual characteristics and valuation aspects to turn into 

achieved functionings. In that sense, capability based findings are essentially 

individualistic and little prone to generalisation. However, this work also aimed to 

demonstrate that the CA analysis of conversion factors, applied here with a focus on 

environmental conditions, could complement individual assessment and offer 

valuable findings showing that the impact of ICT4E in rural Ghanaian junior high 

schools cannot be separated from a wider context. Field investigations supported by 

secondary sources highlight several factors restricting individuals’ choices and 

outcomes from being enabled. Unequal distribution of limited resources and lack of 

support means that schools have difficulties getting and maintaining essential 

equipment, in turn impacting access to ICT for students. The absence of internet can 

also prevent certain functionings from being enabled. Moreover, teachers training to 

effectively integrate ICT into teaching and learning is needed if Ghana is to 

implement the government’s ICT4E vision of shifting from traditional teaching 
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methods to ones that would equip the Ghanaian youth and support the development 

of the country in the 21st century.  

This is neither to say that the current state of ICT4E implementation focused on ICT 

literacy is not already impacting the lives of those concerned, nor to claim that ICT4E 

is a panacea for development. Rather, by holistically reflecting in terms of factors 

that work together to observe the right impact of ICT4E, and by addressing those 

factors, qualitative evaluative frameworks based on the capability approach and its 

extensions can play an important part in helping Ghanaian education stakeholders 

decide how to best benefit from the introduction of Information and Communication 

Technologies in their classrooms, in line with their own vision of development.  
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