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ABSTRACT 

This study sought to develop a model that could be used to hasten technology 

integration for out-of-school time (OST) primary school learning, leading to 

improvement in academic performance. Using developmental design, the study 

deployed a mixed research approach where a total of 730 participants were involved 

(i.e. 16 government officials, 3 non-government officials, 2 University experts, 402 

primary school learners, 205  parents and 102 teachers) from Dar es Salaam, Arusha 

and Mwanza regions of Tanzania. The model was informed by the qualitative  and 

quantitative  insights gained from general theoretical reviews, current practices, 

stakeholders‟ opinions and experimental measurements. Through implementation 

processes, the model performed as a tool for further discoveries where the best 

technology design preferences and best practices of its use were discovered from the 

stakeholders. Along with the implementation processes was the experimental 

measurements which concluded at 95% confidence level that, the model had the 

ability to improve the turnover, timeliness, intensity and initiative of technology use; 

and ultimately, improve the academic achievements in both OST and in-school 

works. Among other things, capacity building for stakeholders especially teachers, is 

commended for effective technology integration in  primary school contexts. Further 

studies to  investigate how the proposed model can be implemented in other contexts  

such as secondary schools, and how it can be used in combination with classroom 

based models is recommended. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the problem 

“Rather than buying the latest technology and then figuring out what to do 

with it, the focus should be on how to improve student learning. The 

planning process should envision ways to connect our students to the world 

beyond the school” (Learning Point Associates, 2007). 

The demands of the modern world calls for effective integration of technology in 

teaching and learning processes for maximum fostering of learners‟ capabilities 

(Cynthia, 2007).  Consensus for the integration of educational technology in the 

educational system has been demonstrated at global, regional and national contexts. 

The World Summit on the Information Society (WSIS) urges for countries to 

integrate ICT into their educational systems (WSIS, 2003). The African Ministerial 

Forum on ICT Integration in Education and Training  urges all African countries to 

have a national policy that supports the integration of educational technology into 

the school curriculum (Association for the Development of Education in Africa, 

2013). Venturing to undertake technology integration is an opportunity for African 

countries,  and the developing world as a whole, to avoid further maginalization and 

withstand the ever increasing global competitive environment  in the 21
st
 Century 

and beyond (Kiwango, 2004).  

The commitment of the Government of Tanzania to integrate educational technology 

into the educational system manifests itself in the Tanzania Vision 2025(URT, 

1999),  in the ICT Policy for Basic Education (URT, 2014), and in the National ICT 
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policy of  2016 (URT, 2016). The Tanzania Vision 2025 mentions the ICT as critical 

resource towards socio-economic transformation in the country. Tanzania further 

recognizes ICT as a major driving force towards a reduction of poverty. The vision 

requires ICT resources to be harnessed persistently in all sectors of the economy 

with a  view to enabling Tanzanians to meet their basic needs. It also requires 

adequate investment in ICT to improve the quality of education in Tanzania. The 

vision emphasizes that the Tanzanian education system should be well integrated 

with ICT from its lowest levels as a way of instilling a technology culture to the 

whole society. 

Specific to educational delivery, the National ICT Policy of 2016 envisions the 

improvement of  human capital to make it capable of leading the exploitation of ICT 

and  the creation of Tanzania‟s knowledge based society. Under this Policy, the 

Tanzanian Government is committed to encourage lifelong learning through the use 

of ICT, and ensure effective use of ICT in teaching and learning throughout the 

education system. Furthermore, the Policy requires the Government to improve 

participation and understanding of its citizens on the potentials of ICT in order to 

build a knowledge-based society. Thus, the Government is committed to ensure that 

the public is well sensitized on ICT potentials and its use so as to improve the 

quality of their lives. Moreover, under the same Policy, the Government is 

committed to use electronic services to facilitate provision of social services 

including education. Effective implementation of this Policy implies improvements 

in the levels of ICT knowledge, skills and usage in the education system and the 

society as a whole.  
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In the same vein, the Tanzanian ICT Policy for basic education calls for equitable 

access and use of ICT resources by learners, teachers and administrators in all 

educational institutions. This policy encourages partnership amongst various 

stakeholders in the education sector, in fostering the development and use of ICT as 

a pedagogical tool for teaching and learning. Furthermore, it encourages the 

development of local content for basic education (URT, 2014). 

The translation of the aforementioned facts in the context of OST has been 

demonstrated in a few countries. For instance, the USA, which as  a pioneer of OST 

community programmes, passed the bill named “No Child Left Behind” (NCLB), 

which funds integration of educational technology for OST use in American primary 

and secondary schools (Learning Point Associates, 2007). Apart from funding the 

accessibility of educational technology facilities in community centres, NCLB 

supports capacity-building programmes for parents.   

The American Government has also encouraged numerous educational agencies to 

initiate projects that support the use of educational technology in OST. Examples of 

such initiatives include the OST online systems like the Thirteen Ed Online, the 

Global Kids Online Leadership, and the TIME for Kids as identified by Ashleigh 

(2010). The Thirteen Ed Online provides educators, parents, and students with 

resources to support students‟ learning. For educators, the site has lesson plans, 

online professional development and instructional tips. For parents, the site provides 

information on child-care and parenting strategies; while for students, it provides 

home assignment assistance including online educational videos.  
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Institutions which champion OST technology integration in Tanzania include the 

Ubongo Ltd, the Tanzania Broadcasting Corporation (TBC), UNESCO-China-

Funds-in-Trust (CFIT) project for “Harnessing Technology for Quality Teacher 

Training in Africa”, and XPRIZE Project for the Promotion of Early Learning 

through innovative technologies (Communication Network Initiative, 2014; 

Semwaiko, 2014; UNESCO, 2018; UNESCO, 2017; WFP, 2017). Other technology 

integration initiatives in Tanzanian education system in general include the ICT 

Implementation in Teachers‟ Colleges, ICT Development in Secondary Education, 

the introduction of computer subject in the school curriculum, and the e-School 

Forum.  They also include the Education Management Information System (EMIS), 

the Computer Procurement and Refurbishment for Schools, the Tanzania Education 

Services Website, and the Barclays Computer for Schools (Nyirenda, 2013).  

Despite the ongoing efforts to integrate educational technology in OST learning in 

various countries, the influence of traditional practices in  handling the OST 

environment  does  not seem to prepare learners to have  been sensitized and enticed 

enough to fully and sufficiently make use of educational technology. Some studies 

reveal that instead of exploiting ICT for educational pursuits, the OST learners tend 

to habitually abuse such the resource.  According to a  survey in South Africa by 

UNICEF (2011); only 13.5% of the primary school and secondary school learners 

spend their home time doing school-related assignments using ICT. In contrast, 

chatting on social networks takes 30% of the total time children spend on 

technology. Watching non-academic television programmes and movies takes 16% 

while, hanging out with friends accounts for 12%, and playing computer games 

takes 4% of the total time.  
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The above findings  are  echoed in the observation by  Terzian, Giesen, and Mbwana 

(2009), who argue that exposure to learning technology alone does not guarantee the 

improvement in  academic achievements, unless there are strategies to entice 

learners to have positive perceptions towards its use. Terzian, et al. (2009), Davis 

(1986) and Rogers (2003) provide evidence to the fact that psychological orientation 

and persuasion are vital for hastening technology adoption. According to Kiwango 

(2006), inadequate availability and applications of contextual frameworks for ICT 

integration are some of the factors that impede Tanzania‟s efforts towards effective 

exploitation and nurturing of the ICT industry. Hence, efforts are needed to envision 

a model that persuades learners to improve their speed in using ICT for knowledge 

acquisition. 

Some of the existing models for technology integration include; the Technology 

Acceptance Model (Davis, 1986), the Concerns-based Adoption Model (Hall, 1979) 

and the Technology Integration Planning (TIP) Model (Roblyer, 2006). Although 

these models insist on user-centred decisions in the processes of technology 

integration, they are generic in nature. In particular, they do not explicitly explain 

how integration of educational technologies could be hastened, specifically in the 

Tanzanian OST contexts.   

Rob (1996) posits that measuring educational achievement takes into account 

various factors including  education quality, access and equity. According to the 

Centre for Public Education (2016), equity in education is achieved when all 

learners at all levels have access to the important resources that they need regardless 

of their social class, gender, ethnic  background or physical and mental disabilities. 
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In this case, education access is the ability of learners to acquire and use the supplied 

resources (Rob, 1996). According to this scholar, access can be influenced by such 

factors as geographical distance to school facilities, learners‟ family and cultural 

backgrounds, the earnings of individuals and households, and the direct private costs 

of education. 

Education quality can be defined as the manifestation of skills and knowledge that 

can potentially reflect the level of attainment (Sigalla, 2013). If, for example, a class 

one primary school learner must be able to read and write, according to the syllabus, 

then quality education encompasses the ability of the learners to demonstrate the 

attainment of reading and writing at that level. A model that encourages learners to 

take the advantage of the 21
st
 century by making use of the technological avenues 

for educational pursuits is indispensable in  enhancing  learning and improving  

educational attainments.  

1.2 Statement of research problem 

Despite the commitment of the Tanzanian Government to integration of educational 

technology in education, the actual integration of technology in the country‟s 

education system is not adequate (Maro, 2014; UNESCO, 2018; URT, 2014; URT, 

2016). Among the reasons put forth for the slow integration of educational 

technology is that the technologists have concentrated on developing superior 

technologies, without equally  considering the strategies for effective integration of 

such  technologies in the learning contexts (Ashleigh, 2010; Surry and Ely, 2001).  

Among the prominent research on technology integration in Tanzania include the 

studies by Mgaya (1994) and Nyirenda (2013). However, these studies seem to 
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focus exclusively  on  the  classroom situation and to have little to say  about 

technology integration in OST contexts. Some of the studies that have dealt with 

OST learning practices include Mbelle and Katabaro (2003) and Mark (2003); but 

they concentrate more on private tutoring practices than on issues of technology 

integration. A study by Kondo (2016) delved on e-learning adoption model for 

secondary schools, and subsequently recommended the use of self-service 

technologies such as DVD and television,  which require less training efforts, as an 

alternative to sustain technology integration in Tanzania.  

Apart from the above-mentioned studies , which mostly  relate to private tutoring 

practices, very few studies, if at all,   have  been done on technology integration in 

the contexts of Tanzanian OST primary school learning. Lack of knowledge and 

guidance in the  use of educational technology by OST learners has resulted in the 

adoption of trial and error approaches  towards the integration of digital technology 

for education while creating a loop-hole for technology abuse (Hofferth, 1998; 

Miller, 1995; UNICEF, 2011). If this trend continues without initiation of  evidence 

based strategies that are enough  to convince children to make use of the technology 

for educational pursuit, the OST will be potential for perpetuation of risky 

behaviours at the expense of educational achievements. Thus, development of a 

model that would guide the integration of educational technology in OST learning is 

essential for learners to benefit from the potentials of modern technologies. 

This study borrows some ideas from the literature review including these of  the 

existing models; the stakeholders‟ opinions; and the insights gained from the 

experiences of the OST technology providers to develop  a model that would entice 



8 

primary school learners to make use of educational technology in OST learning. 

Thus, the study strives to induce parents, learners and schools to get involved in the 

process of technology integration. The use of the model and the associated 

technology is ultimately expected to improve the academic achievement for primary 

school learners.  

1.3 Research objectives 

The main objective of this  study was to propose a model that would be useful to 

hasten technology integration for OST primary school learners. Specifically, the 

study sought to:  

(i) Propose a model that could be used to  hasten technology integration in the 

context of  OST primary school learning. 

(ii) Implement the model in the context of Tanzanian OST learning realm as a 

tool for further discoveries. 

(iii) Conduct a quasi experiment to measure the effectiveness of the model with 

respect to technology integration and the associated impacts on academic 

achievements.  

1.4 Research questions 

The  study answered the following questions: 

(i) What is a  model that could be used to hasten the integration of 

educational technology for OST primary learning?  

(ii) What are the new discoveries that may result from the 

implementation of the proposed model?  
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(iii) To what extent is the proposed model effective in hastening 

technology integration in OST learning thereby leading to 

improvement in the academic achievement? 

1.5 Scope and delimitation of the study 

The current study was confined to selected primary schools in Dar es Salaam, 

Mwanza, and Arusha. Based on the research problem, the study revolved around the 

following boundaries; 

(i) The study focused on hastening the use of educational technology in the 

context of OST and not in the classroom setting.  

(ii) The technology deployed in this study was intended to measure the 

effectiveness of the proposed model. Hence, the primary focus of the 

study was particularly the model rather than the technology. Neither the 

study nor the proposed model intended to compare the effectiveness of 

technological solutions versus other solutions in improving academic 

performance.   

(iii) The quasi experiment was confined to measuring the ability of the 

developed model in hastening the integration of educational technology 

thereby leading to improvement in academic achievements.  

(iv) The experiment that was conducted in this study required the use of 

accessible, environmentally friendly, and affordable educational 

technology in the experiment area. Such technology was further sought to 

align to school curriculum, and allow the OST learner to learn 

individually. Moreover, the resultant technology was expected to be 

compatible with other technologies. However, the model can be used by 
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primary school learners in other places and with any other educational 

technology depending on the contextual factors such as accessibility, 

affordability and purpose of use. 

(v) Following the nature of the study and, therefore, the nature of the 

educational technology that was required, the study selected the 

experiment hosting area to be one in which the target technology was 

considerably available. However, the resultant model can be used to 

hasten technology integration in other areas.  

(vi) The target subject was used as an example to illustrate the effectiveness 

of the model rather than an exclusive focus. The selection was made by 

considering the challenges in its performance to maximize the benefits of 

the study (experiment) to the hosting schools.  

1.6 Significance of the study 

This study is significant in the following respects;   

(i) The study contributes to the body of knowledge by evolving a model 

that may be used to hasten technology integration in OST learning 

realms and ultimately improve learners‟ academic performance. The 

merits of the model lie in its ability to determine and infuse the best 

technology contents and best modalities of its use among the 

beneficiaries. 

(ii) By implementing the developed model, the study provides a roadmap on 

how to implement similar models in the educational realms.  

(iii) The study discovered a package of educational technology content 

design preferences that, with or without some modifications, can be 
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adopted by educational content developers to develop the technology 

content that can be quickly infused to the user community.  

(iv) The implementation of the model in the study established the integrated 

roles of learners, parents, and teachers that are useful to guide the use of 

educational technology in OST contexts. Government and non-

government organizations and individuals can apply the findings of the 

study as a reference tool to sensitize and direct the community towards 

the best use of educational technology. 

(v) The findings of this study can be a reference tool for policy makers in 

developing a policy that encourages the integration of educational 

technology for OST primary school learners. 

(vi) The OST learning is still a new concept in Tanzania and many other 

countries. More theoretical and empirical studies are essential to evolve 

theoretical frameworks that provide the right understanding of the 

concept itself, the opportunities, and challenges pertaining to it. The 

findings of this study were deemed likely to serve as an empirical and 

theoretical basis for further research in the fields of OST learning and 

technology integration.   

1.7 Organization of the thesis 

This Thesis comprises seven chapters. Chapter one explains the background and the 

statement of the research problem. The chapter also presents the research objectives, 

and the research questions, the scope and delimitation of the study as well as the 

significance of the study.  
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Chapter two deals with literature review. It contains the theoretical underpinnings of 

the study and also the strategies for successful technology integration. The chapter 

further discusses the capacities needed for effecting educational technology 

integration in Tanzania, approaches for best development practices and the current 

OST learning practices.  General approaches for measuring the magnitude of 

technology integration as well as the presentation of conceptual framework of the 

study are also discussed  in this chapter.  

Chapter three explains the procedures used for the development, implementation and 

testing of the new model. It explains the research design for the study and selection 

of study location. The chapter further outlines the research approaches, the sampling 

procedures, the data collection and analysis methods and description of data analysis 

methods. It also describes the procedures used to develop, implement, and test the 

new model. Moreover, the chapter explains the procedures used to maintain the data 

validity and reliability, as well as how ethical issues were handled.  

Chapter four describes the main procedures for the development of the proposed 

model. Apart from describing the model, it explains the lessons learned from 

theoretical reviews, lessons learned from current best practices and the conceptual 

mapping of the target model onto the parental models. The chapter also includes 

description of the general literature argumentation and the lessons learned from the 

current best practices. The chapter further describes the main constructs of the 

model, followed by the outline of the lessons learned during validation of the model. 

The refined model for future application is also described followed by discussion of 

the main features of the proposed model. 
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Chapter five outline the procedures and techniques pertaining to the implementation 

of the new model. The chapter starts by explaining the findings of the stakeholders‟ 

perception assessment, validation of the model, followed by validation of the 

stakeholders‟ perceptions. Also included in the chapter  are the partnership 

contracting, technology acquisition, technology deployment and participatory 

evaluation.  Additionally, the chapter discusses the main issues that arose from the 

findings.  

Chapter six presents the results of the experimental evaluation of the new model.  It 

explains the results of the stipulated hypotheses that were used to guide to test the 

effectiveness of the new model in hastening technology integration and improving 

academic achievement. The chapter further explains the stakeholders‟ opinions as 

proposed by parents, teachers, and learners.   

Chapter seven concludes and puts forward recommendations based on the research 

findings presented and discussed in the preceding chapters. The conclusions are 

based on the three research questions. The recommendations suggest the 

interventions that are necessary to hasten technology integration in the Tanzanian 

educational realm. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This chapter reviews the existing literature as related to the present study. The 

chapter begins with the review of theories underpinning the study. Apart from  

exploring the concept of OST,  the chapter reviews the basic conditions for 

successful educational technology integration. Furthermore, the capacities for 

technology integration in Tanzania are examined; followed by an explanation of 

approaches for best practices development, and then the discussion of the current 

OST practices. Moreover, the chapter discusses the measurements of the technology 

integration before embarking on the discussion of issues related to academic 

performance in Tanzania. The chapter  goes on  to   summarize what had been 

reviewed , and finally describes  the conceptual framework that guided the study. 

2.2 Theoretical underpinnings of the study 

2.2.1 Technology Acceptance Model (TAM) 

 

Figure 2. 1: Technology Acceptance Model (TAM) (Davis, 1989) 

 

As shown in Fig. 2.1 above, the  Technology Acceptance Model (TAM) posits that 

the behavioral intention to use technology is influenced by the perceived usefulness 

and perceived ease of use; while in turn, the perceived usefulness is influenced by 

Perceived 

Usefulness 

Perceived 

Ease of Use 

Behavioral 

Intention to 

Use 

Actual Use 

of 

Technology 
External 

Variables 



15 

perceived ease of use. The actual use of technology content is determined by the 

behavioral intention to use and the perceived usefulness. According to Davis (1989), 

perceived usefulness  is the belief of the user on whether the use of the technology 

will improve her/his job. The perceived ease of use is the extent to which a person 

feels that the use of the technology requires less efforts. Walker and Pearson (2012) 

view the behavioral intention to use as the extent to which a person is willing or 

prepared to use the technology. Furthermore, the TAM model indicates that the 

perceived usefulness and perceived ease of use are both determined by external 

variables. However, the model does not explicitly define such external variables. 

The current study evolved a model with the intent to discover external variables that 

are essential to hasten technology integration in the contexts of OST learning. 

 

2.2.2 Innovation Diffusion Theory 

The Innovation Diffusion Theory was proposed and progressively improved by 

Everret Rogers (2003) from 1962 to 2003. The main assumption of the theory is that 

innovations are initially perceived as uncertain and even risky, and therefore, to 

overcome this uncertainty, the new adopter takes time to learn from earlier adopters 

(Rogers, 2003). Thus, the theory seeks to explain various aspects that determine the 

span of time taken for technology to be fully integrated. According to Rogers 

(2003), the rate of technology integration can be defined as the relative speed with 

which members of a social system adopt the technology. According to this theory, 

potential adopters of an innovation must learn about the innovation, be persuaded 

about the merits of the innovation, decide to adopt it, implement it and confirm 

(reaffirm or reject) the decision to adopt the innovation.  
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Rogers (2003) contends that the decision to adopt a given innovation depends on 

how the potential adopters perceive the characteristics of the innovation. These 

characteristics include the technology compatibility, complexity and observability. 

Whereas compatibility refers to the extent to which the innovation is consistent with 

experiences, needs and values of the adopter, complexity refers to  the degree to 

which the adopter can learn, understand and use the innovation. On the other hand, 

observability refers to  the degree to which the use of the innovation can lead to 

valuable results.  

In the view of the innovation diffusion theory, a model that informs selection of an 

educational technology that is positively perceived by stakeholders is likely to 

hasten the technology integration. Apart from allowing measurement of the impacts 

of technology adoption, the implementation of such a model should also inform 

selection of a technology that is compatible, easier to use and affordable to the 

adopters in their contexts. Nevertheless, the innovation diffusion theory does not 

explain the strategies that would be useful to determine the desired innovation and 

the environment to which such innovation can effectively be integrated. This gap is 

addressed by the Technology Integration Planning (TIP) model. 

2.2.3 Technology Integration Planning Model 

The Technology Integration Planning (TIP) Model was developed by Roblyer 

(2006), which comprised the first four steps. Later, the model was adopted by 

Finger, Jamieson-Proctor and Russell (2007) who also came up with the fifth step of 

the model. The TIP Model is useful as it creates an environment in which a given 

technology can effectively enhance learning (Roblyer, 2006).  According to Robyler 
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(2006) and Finger, et al. (2007), the model comprises the following five steps:  

Firstly, the model emphasizes the need to contextually define the relevant 

characteristics of the technological solution that will best address the existing 

problem (Guymon, 2014; Michelle, 2012).  According to Monroe (2007), the TIP 

model encourages the use of a technological solution that is affordable, 

implementable with less efforts, and capable of yielding better results. In the context 

of this study, relative advantage is viewed as the characteristics of educational 

technology content and best practices of its use that appeal to the stakeholders‟ 

perceptions, as compared to the potential alternatives. Further determinants of 

relative advantage include contextual factors such as availability, accessibility, 

affordability, ease of use, familiarity, compatibility of technology as well as its 

relevance to school curriculum.  

The second step is to decide the objectives of technology integration and methods to 

assess the achievement of the objectives. If the objective of technology integration is 

to improve academic performance, class tests and home assignments can be used as 

the assessment methods. The third step is the definition of the instructional strategies 

and activities useful to the identification of the nature of technology and its 

implementation that will be useful for the achievement of the stated objectives. 

Consideration can reasonably be made to such aspects as the nature of the topic, the 

existing curriculum as well as constraints and opportunities in learners‟ 

environment. Beside the definition of learners and instructors activities, instructional 

strategies can be decided between the participatory and non-participatory, or group 

and individual learning modes (Guymon, 2014; Michelle, 2012).  
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The fourth step is the preparation of a healthy environment for effective technology 

integration. This ensures that the stakeholders are well informed, mobilized and 

committed to make use of the technology (Guymon, 2014). It also ensures that 

relevant technology is acquired and distributed for use (Michelle, 2012). The fifth 

step involves evaluation of the extent to which the technology integration objectives 

were achieved. This involves collection and analysis of data from applicable 

sources, including the opinions of beneficiaries, about the usefulness of the 

technology in improving teaching and learning processes (Guymon, 2014; Michelle, 

2012).  

Compared to other technology integration models such as the Substitution 

Augmentation Modification Redefinition (SAMR), the Three Tiers of Technology 

Integration, and Technology Integration Matrix (TIM),  all of which focus mainly on 

the levels or requirements for technology integration, the TIP model is more useful 

as it provides a step by step roadmap towards successful technology integration 

(Beldarrain, 2006; Education World, 2015; George Lucas Educational Foundation, 

2007; Marcovitz and Janiszewski, 2015;  Roblyer and Doering, 2010). Therefore, 

the TIP model is worth adopting in defining strategies for hastening technology 

integration. However, the model does not explicitly take care of the aspect of 

technology content implementation. To comprehensively build the strategies for 

hastening technology integration, a model that takes care of technology content 

design should be complementarily adapted along with the TIP model. 
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2.2.4 The Analysis, Design, Implementation and Evaluation Model  

The Analysis, Design, Implementation and Evaluation (ADDIE) Model was 

developed by the Center for Educational Technology at the Florida State University 

(Branson, Rayner, Cox, Furman, King, Hannum, 1975). According to Castagnolo 

(2008), Holden (2015) and Venters (2017), the Analysis pertains to investigation of 

the typical background of the learner who will undergo the programme, including 

her/his experiences, and the status of required resources in order to contextually 

determine effective and applicable solutions. The Design stage determines different 

types of media and other resources to be used, as well as the level and types of 

activity to be generated during the study. This stage further determines the time 

frame for each activity, and the different mental processes needed by the participants 

in order to meet the targets of the project. Moreover, the design stage has to 

prescribe the roadmap on how the study or project will be displayed to the end user.  

The Development stage makes use of the data collected from the two previous stages 

to create a programme or learning tool that will meet the needs of the participants. 

The Implementation stage reflects the continued use of the programme with 

maximum efficiency and positive results. The Evaluation is the stage in which the 

project is subjected to testing of the extent to which the intended objectives are 

achieved. This phase can be broken down into formative and summative evaluation. 

The formative phase takes place while students are conducting the study while the 

summative portion occurs at the end of the programme.  

The emerging educational technologies are constantly changing the current practices 

in educational systems particularly in the realm of lifelong learning, where 
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educational frameworks are responsive (Beldarrain, 2006). In the modern world, 

instructional design can be viewed as a process of designing instructional materials 

where technology plays a central role. (Lambert, 2017).  The ADDIE model of 

instructional design is a generic instructional model that provides an organized 

process for developing instructional materials, and serves as a blueprint that can be 

adopted in both traditional and modern technology contexts (Shelton and Saltsman, 

2006).  

According to Summerville and Reid-Griffin (2008) and Gökkaya and Güner (2016), 

ADDIE incorporates strategies of technology integration, and it is widely accepted 

for effective design of technology-enhanced instruction.  In the view of Gökkaya 

and Güner (2016), the ADDIE model is plausible for educational technology content 

design. LC Wakiki is an example of an e-learning based training programme that 

adopted ADDIE model in the development of e-learning contents (Gökkaya and 

Güner, 2016). Therefore, the ADDIE model is indeed appropriate  for the 

development of a model that focuses on technology content design, and for 

establishing the best practices of technology use. 

2.2.5 Harvard Family Research Project Model  

The Harvard Family Research Project (HFRP) was founded in 1999; and adopts the 

logic model for implementing and measuring the OST programmes. Watson (2000) 

identified six components of the  logic model as: programme desired results; 

programme motivating conditions and causes; programme strategies; programme 

activities, outcomes performance measures and outcomes indicators. HFRP (1999) 

customized the logic model to fit into OST programme where the components of 
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OST programmes are defined. In this study, the four components, namely inputs, 

activities, outputs and outcomes were adopted 

2.2.6 Theory of User-oriented Instructional Development  

The Burkman‟s (1987) Theory of User-oriented Instructional Development (UOID) 

extends the proposition of the Innovation Diffusion Theory by considering the end-

user requirement as a catalyst for speeding up the adoption of instructional 

technology. The theory argues that the opinions, needs and perceptions of the 

potential adopters are the primary forces that influence adoption of technologies 

(Surry and Farquhar, 1997). Burkman (1987) insists that technological superiority 

by itself is not a sufficient condition for adoption of an instructional product.  

Burkman further asserts that in order to increase the utilization of instructional 

products, instructional development models should be more user-oriented (Surry and 

Farquhar, 1996).  

The theory is perceived as a series of five steps, which relate to identifying the 

potential adopter; measuring the potential adopter perceptions; designing and 

developing a user-friendly product; informing the potential adopter; and providing 

post adoption support (Burkman, 1987). In general, the Burkman theory emphasizes 

that, in order to capture users‟ perception on instructional technology, their 

involvement throughout the innovation development cycle is paramount as it 

determines subsequent successful adoption of the ensuing technology. The potentials 

of educational technology in OST as learning avenues deserve a significant 

deliberation in the arena of lifelong education, as it expedites the persuasion of 
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learning tasks anytime and anywhere. Thus, an understanding of learning 

deportments is indispensable for effective technology integration in OST learning. 

2.2.7 Learning theories 

Behaviourism is one of learning theories that is based on the assumption that a 

learner will just adhere to the learning practices developed by setting predefined 

objectives. According to Huitt and Hummel (2006), behaviorists associate learning 

with permanent change of behaviour. The behavioural approach focuses on the 

identification of learning objectives that set the behaviour of learners to the intended 

output.  This theory is relevant to this study because it supports the need to define 

the objectives of learning. Implicitly, it also agrees with the idea of defining 

practices that guide and control learners‟ behaviour.  

Since the use of technology may tempt someone to use unintended programmes, 

primary school learners are more exposed to this temptation because they may not 

be matured enough to discern between what is suitable or not suitable to them. It is 

therefore, necessary to define and explain to primary school learners what they 

expect to do and what they should not do. This will help them to ensure that they do 

not compromise their study time by watching or listening to unwanted programmes, 

and that they avoid being victims of risky behaviours. However, Boulding (1984) 

argues that to change a human behaviour requires the understanding of the cognitive 

characteristics, as the two are interlinked; and this fact is overlooked by the 

behavioural theory. This gap is taken care of by the Cognitive Theory.   

According to Strauss (1997), a cognitive theory is a learning approach whereby 

learning is viewed as the manifestation of three components, which are: the nature of 
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the subject matter, the learners‟ conception of that subject and the mechanisms for 

cognitive change. Cognitive change is the development that occurs in the learners' 

cognitive schema, which relies mostly on teaching and learning (Shawer, 2006). An 

understanding of this theory is vital  in designing  the technology contents and 

methods of use that reflect the learners‟ cognitive ability.  Despite the usefulness of 

the cognitive theory in explaining the roles of mental processes in learning, 

consideration to the learners‟ environment receives no attention.   

On the other hand, Constructivists believe that  students learn by thinking and doing, 

and thinking results from participation in  an activity (Jonassen, Peck, and Wilson, 

1999). This active learning requires minimal guidance and motivation to transfer 

what is learned to novel problems (Kirschner, Sweller, and Clark, 2006). Applying a 

constructivist approach in the teaching and learning process using technology, 

creates more learning opportunities that challenge students to be self-motivated and 

committed to critical thinking (Juniu, 2006).  

The term techno-constructivist has been used to describe teaching and learning 

activities that are integrated with technology to enhance the educational environment 

(McKenzie, 2000). Rakes, Flowers and Casey (1999) assert that; technology can 

provide the vehicle for accomplishing constructivist teaching practices. According to 

Collins (1991), technology-rich learning allows for more autonomy and 

individualized instruction as well as active engagement by learners. The 

constructivist ideas are worth adaptable in OST contexts where the learning tasks are 

undertaken independent of teachers. Nevertheless, a minimum supervision of parent 

is necessary for effective technology integration for a primary school learner. 
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2.2.8 Epstein’s Theory 

The Epstein‟s Theory recognizes the  parents as the prominent factors for the lives 

of children (Zedan, 2011).  Epstein (2002), the founder of this theory, posits that 

parental involvement greatly affects the educational improvement in six areas; one is 

parenting, which entails all activities that parents engage in to raising a child who is 

committed to school activities. The second one is communicating, whereby  parents 

give teachers information about their children‟s educational observations. The third 

area is volunteering, where parents volunteer in school matters like fund raising 

events and tutoring. The fourth one is learning at home, where parents involve their 

children in academic activities. 

The fifth area is decision making  whereby parents  help  the school with respect to 

leadership tasks such as participating in parents‟ committees and disseminating 

information to other parents.  The sixth area is collaborating with the community in  

identifying  and integrating  resources and services from the community, to 

strengthen school programmes. The aspect of parental involvement in academic 

matters of their children should be among the key issues for effective technology 

integration in OST. The aim should be the creation of a supportive environment that 

encourages OST learners to embrace learning tasks (Catsambis and Garland 1997; 

Davidson, 2017; Henning, 2009; Jonston, 1996; Lyness, 2014; Morin, 2018; O‟ 

Hehir and Savelsberg, 2014; U.S. Department of Education, 2005).  

2.2.9 Socio-cultural Theory 

Vygotsky (1997) is the pioneer of the Socio-cultural Theory, and argues that the 

participation of a child in a social interactions and culturally organized activities 
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plays a great role in influencing his/her psychological development.  Socio-cultural 

theorists acknowledge that human beings learn continually across a variety of 

settings (Rogoff, 1994).  Arguing on the need for a supportive environment,  Scott 

(2013),  Villarruel  and Lerner (1994) and Wertsch (1991)   indicate that,    an  OST 

environment that has some connections with  a school curriculum, well supervised 

with  genuine and meaningful work  and that uses digital media  would be expected 

to have a  stronger impact  on learners‟ performance. Therefore, according to the 

Socio-cultural Theory, effective academic use of technology during OST calls for 

active and continued engagement of parents. 

2.3 The Out-of-school Time learning 

According to Indianapolis Afterschool Coalition (2002), Out-of-School (OST) 

learning is the engagement of learners in school related activities outside school 

schedules such as before school, after school, during vacations and weekends. The 

advantages of effective use of educational technology in OST include saving 

expenses for accessing educational materials, the building of an independent 

learning spirit, the building of morale for doing the in-school assignments and 

revision of the contents learned in school (Ashleigh, 2010). 

2.4 Successful technology integration 

The George Lucas Educational Foundation (2007) views technology integration as 

the application of technology potentials in regular classroom and school 

management activities. Faulder (2011) defines technology integration as the use of 

technology tools to achieve the pre-defined learning objectives. However, whereas 

the George Lucas Educational Foundation definition restricts technology use in 
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classroom contexts, the two definitions limit the technology integration to the mere 

concern of the technology as a tool.  

On the other hand, Earle (2002) views technology integration in a broad spectrum, 

whereby effective technology integration should take into account the technology 

content, technology tool through which the technology content is delivered, and the 

effective practices through which the technology content is delivered and used.  

This study adopts the definition by Earle (2002), in which context technology 

integration is viewed as effective application of technology resources, in terms of 

technology content, technology tool and best practices for the purpose of enhancing 

teaching and learning practices, even in  OST learning. Knowledge of the pillars that 

may affect the discourse is vital for effective integration of technology into the 

education system.   

According to George Lucas Educational Foundation (2007), successful technology 

integration is achieved when the use of technology is routine and transparent, 

accessible and readily available for the task at hand; thereby supporting the 

curricular goals and helping learners to effectively reach their goals.  

According to the International Society for Technology in Education (ISTE) (2004), 

successful technology integration should be championed by proactive and 

participatory leadership that involves the key stakeholders in education, including 

teachers, school administrators, support staff member, learners and parents. 

The importance of teachers in supporting the processes of technology integration is 

well maintained in literature reviews. This is due to the fact that by virtue of their 
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position, teachers have close interactions with learners, school administration and 

parents. In this case, a teacher can take this advantage to interlink other stakeholders 

in the course of technology integration. 

Cuban (2001) urges close involvement of teachers throughout the technology 

integration processes so as to win their commitment and participation. According to 

Byron and Bingham (1998), technology integration can be successful if teachers are 

well committed to lead the task.  

Education Alliance (2008) suggests that effective technology integration needs 

school leaders to articulate the shared vision. It also depends on the extent the target 

technology ensures equitable access to current hardware and software that support 

instructional goals; how the technology utilizes assessment and evaluation 

techniques to inform decision-making, and the extent it models the use of 

technology.  

Generally, the arguments revealed in the literature reviews is similar to the thinking 

underlying such theories as the Burkman and Epstein theories as discussed in earlier 

sections. The theories insist on the importance of active participation of stakeholders 

in all levels as a foundation for successful technology integration.  

The Participatory Technology Development (PTD) as one of the prominent 

approaches in system development also supports the significance of stakeholders‟ 

participation. Veldhuizen, Water-Bayer and Zeeuw (1997) define PTD as a creative 

process of joint experimentation and research by development agents in discovering 

ways of improving livelihoods.  
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According to Conroy and Vadher (2002), PTD is useful for incorporating users‟ 

knowledge and experience into the search for solutions, and testing the performance 

of promising technologies on-station under „real-life‟ conditions. PTD is also useful 

for providing rapid feedback on the results of technology testing so that the 

promising technologies can be identified and disseminated to users more quickly, 

while in turn, reducing costs and the length of research cycle (Conroy and Vadher, 

2002). Apart from improving the technology acceptance, and saving time and costs, 

the joint efforts resulting from stakeholders‟ participation may be essential in 

bringing together government and other interested parties  to solicit for capacity 

building and other resources in the realm of technology integration.  

2.5 The capacities for educational technology integration in Tanzania 

The capacities for technology integration in the Tanzanian educational environment 

can be assessed from various perspectives, including the government commitment, 

the initiations for technology integration projects and the level of computer literacy. 

2.5.1 Government commitment 

The commitment of the Tanzanian Government towards technology integration in 

education system can be confirmed through the prevalence of relevant policies such 

as the National ICT Policy 2016 (URT, 2016), and the ICT Policy for Basic 

Education (URT, 2014) which encourage  the use of technology in education. The 

National ICT Policy, for example, calls for development and deployment of an 

electronic education system to support education delivery across all levels of 

education.  
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Patti and Esther (2010)  conducted a study to establish whether the Tanzania 

Government qualifies to receive ICT support in education from the UN agency (the 

Global e-Schools and Communities Initiative-GeSCI). The study involved 

educational stakeholders from the Ministry of Education, training institutions and 

education development partners. The study found that the Development Vision 

2025, the Education Sector Development Plan (ESDP) and the National  ICT Policy 

are promising grounds for educational technology integration in Tanzania, and hence 

Tanzania qualified as a beneficiary of  the GeSCI support. 

2.5.2 Educational technology project initiations 

Since the adoption of the trade liberalization policy in the 1980s, several projects 

towards the educational technology integration in the Tanzanian education system 

have been initiated. These include the ICT Implementation in Teachers‟ Colleges, 

ICT Development in Secondary Education, the introduction of computer subject in 

the school curriculum, the eSchool Forum, Education Management Information 

System (EMIS), Computer Procurement and Refurbishment for Schools, Tanzania 

Education Services Website and Barclays Computer for Schools (Nyirenda, 2013). 

Other projects include the UNESCO-China Funds-in-Trust (CFIT) project for 

Harnessing Technology for Quality Teacher Training in Africa, the XPRIZE Project 

for the Promotion of Early Learning through Innovative Technologies, and Ubongo 

Kids Ltd (Communication Network Initiative, 2014; UNESCO, 2018; UNESCO, 

2017; WFP, 2017). Additionally, the broadcasting corporations include the TBC 

have well participated in offering OST learning programmes in Tanzania 

(Semwaiko, 2014). 
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The ICT Development in Secondary Education initiative aimed at enabling the use 

of ICT in all secondary schools by 2015. The Computer Procurement and 

Refurbishment for Schools procures used computers, refurbishes, and supplies them 

to computer labs in secondary schools. The Tanzania Education Services Website 

and EMIS aim at managing and availing educational information, while Barclays 

Computer for Schools Project targeted to supply 10,000 computers to approximately 

500 schools.  

The UNESCO - China Funds-in-Trust (CFIT) project “Harnessing Technology for 

Quality Teacher Training in Africa”, which is supported by the Chinese 

Government, was launched in 2012 with the aim of improving the capacity of 

teachers at all levels to use educational technology to improve their teaching 

practices.  

According to UNESCO (2018), the UNESCO and World Food Programme (WFP) 

in partnership with the Ministry of Education, Science and Technology (MoEST) 

and the President‟s Office Regional Administration and Local Government (PO-

RALG), have overseen the operation of the “XPRIZE Project for the Promotion of 

Early Learning through Innovative Technologies” in Tanzania since 2017. The 

objective of this project is to improve literacy and numeracy skills for children in 

remote and less privileged families by use of educational technology.  The target 

children learn reading, writing and arithmetic skills by using the tablets installed 

with educational software without the help of a teacher.  The project gives a second 

chance to children who could not start primary school in time with the aim of giving 

them a chance to rejoin the school when they complete the programme.  
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According to the WFP (2017), the provision of the tablets, uploading of software to 

the tablet, installing solar power to the village centers, maintenance and replacement 

of the tablets in XPRIZE are done by the WFP. On the other hand, the educational 

component is handled by the UNESCO in collaboration with the Ministry of 

Education, Science and Technology, and the President‟s Office Regional Authority 

and Local Government.  

The National Steering Committee in XPRIZE is responsible for providing overall 

guidance in the implementation of the project. The village solar power charging 

stations act as centers where children charge their tablets twice a week. The solar 

power stations and the tablets are managed by an appointed person among the 

village members. According to UNESCO (2018) and WFP (2017), the XPRIZE 

project has been implemented in Tanga Region, particularly in Muheza and Pangani 

districts since 2017 whereby, 167 hamlets and 2,400 children have benefited from 

the initiative. Moreover, some 141 village tablet supervisors have been identified 

and trained.  

The earlier observations by village tablet supervisors in XPRIZE project show that 

the tablets have helped children to improve their literacy skills (UNESCO, 2018). 

The supervisors explained further that, some of the parents had come up with 

individual initiatives to learn the use of the technology and help their children to 

learn more effectively. However, it was observed that children had to walk long 

distances to the charging stations  for the service.  

According to the Communication Initiative Network (2014), Ubongo Kids is a 

Tanzanian educative cartoon series, designed to help children learn Mathematics   
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and Science through fun, local stories and songs. The programme supplements the 

in-class learning and deals with topics that are difficult and essential for learners to 

understand. The technology is produced by Ubongo Ltd, which is a social enterprise 

based in Tanzania. 

The Ubongo Kids programmes are broadcasted on televisions and can be viewed 

online. Apart from the television broadcasting, Ubongo Ltd has also released a 

mobile learning platform for its viewers. The effectiveness of Ubongo Kids in 

learning is reported in a study conducted by Borzekowski (2018). The study was 

experimental, and involved 568 children with the mean age of 4.8 years in 

Morogoro, Tanzania. While the experimental group was exposed to Ubongo Kids 

technology, the control group was exposed to other popular video programmes. The 

study found that there were significant improvements in drawing skills, shape 

knowledge and number recognition for the experimental group as compared to the 

control group. Since Ubongo Kids is broadcasted on the TBC, the number of its 

viewers can partly be determined by the TBC coverage. According to Mill (2017), 

the Ubongo Kids is viewed by more than 1.5 million Tanzanian families. 

The TBC is owned and operated by the government of Tanzania. According to 

Semwaiko (2014), the history of TBC as a national radio and television broadcaster 

can be traced back to the 1950s. Currently, TBC has regional offices all over the 

country. It offers a wide range of programmes, including news, current affairs,  

drama, music, religion and children‟s programmes like Nyota Njema (Good Star), 

Jukwaa la Watoto (Children‟s Forum) and Plan International. Currently, TBC 

broadcasts through various channels like  TBC 1 and TBC 2 as television channels; 
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and TBC, TBC IFM and TBC International as radio channels.  TBC 1 (Television) 

and TBC Taifa (Radio) were found to be more popular than the others as TBC 1 

broadcasting covers about 75% of the country while TBC Taifa covers about 90% of 

the country.  

2.5.3 ICT literacy for primary school learners and teachers in Tanzania 

Nihuka and Peter (2014) conducted a study to find out the challenges facing the 

implementation of ICT curriculum in primary schools in Dar es Salaam Region.  

The study involved a total of 106 learners and 98 teachers from 15 primary schools. 

In terms of teachers and learners perception towards the use of ICTs, the study 

revealed that 74.4% of teachers like teaching the ICT curriculum because they 

believe that it exposes learners to knowledge that is applicable in their daily life,  

and hence prepares them for their future. It was also established that 81.3% of 

learners like to learn the ICT curriculum because they think that it helps them to 

acquire new knowledge,  and 97.16 indicated that ICT is useful for their forthcoming 

life.  

According to Nihuka and Peter (2014), less than 37.8% of the teachers could make 

use of simple computer programmes like Microsoft word, and less than 36.8% of 

them could use the internet specifically sending and reading e-mails. It was also 

learned that 11.4% of learners were able to use simple computer programmes and 

less than 21.7% could use the internet to send and read e-mails. Furthermore, it was 

learned that, the low ICT literacy is attributed to low accessibility of these modern 

technologies (computers and the internet). The study shows that only 11 (11.2%) 

and 12 (11.3%) of teachers and learners respectively had access to computers. 
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Again, only 11 (11.2%) of teachers and 2 (1.9%) of learners had access to the 

internet.  

Komba and David (2016) conducted a study to investigate the extent to which 

primary school learners in Tanzania are able to use computers after being introduced 

to the ICT curriculum. The study involved a total of 120 learners from six primary 

schools in Morogoro Municipality. It was found that 95% of these learners were able 

to make use of the computer after being going through the ICT curriculum. This 

implies that, if a Tanzanian primary school learner has access to ICT facilities and 

opportunity to learn, she/he can cope very well and become conversant with the use 

of ICT. David (2012) supports this view as he adds that even if a child has never 

used a digital media, if she/he gets access to it, she/he can learn and use it within a 

short time and even without a teacher.  

Maro (2014) conducted a study on the ICT status in Tanzanian primary schools.  

The study specifically investigated the use of computers in public and private 

primary schools in Tanzania.  The study involved an analysis of the data extracted 

from the Basic Education Statistics (BEST) for the year 2012 provided by the 

MoEST. The study found that there were only 7,035 computers in all the 180,987 

primary schools in Tanzania by then.  Furthermore, the study observed that 37.3% 

and 20% of these computers in government and private schools respectively were 

used for office purposes and the rest for training activities.  

Based on the findings above, one may argue that despite the positive perception of 

primary school teachers and learners on the use of ICTs, poor accessibility to the 

ICT facilities and electricity in primary schools account for the low usage of ICT in 
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schools. However, if the children of Tanzania are properly guided, they are capable 

of making use of ICTs such as the television for academic purposes. Therefore, the 

sensitization and orientation of the primary school teachers and learners towards the 

use of the existing technologies are the ideal starting point. 

The studies explored above  have articulated the status quo pertaining to the 

integration of educational technology. Nevertheless, they have not explained the 

prevailing circumstances regarding the learning practices and technology integration 

in OST. It is worth viewing OST as a complementary learning institution and 

recognize the influence of parents, as family leaders, on the learning processes of a 

child. Mtahabwa (2007) establishes that there is a relationship between the inherited 

parents‟ cultural beliefs, educational practices, and the thinking processes of a child. 

2.6 Approaches for best practices development 

According to Zemelman, Daniels and Hyde (2015), the term best practice was 

originally borrowed from the fields of medicine, law and architecture, as an 

everyday phrase, used to describe reputable works in a field. Literature review 

shows that there have been various approaches to establishing best practices. These 

include the explanatory study, best practice research, the eightfold path and 

benchmarking as explained in the subsequent paragraphs.  

The explanatory research method supports the idea of exploring the contexts from 

which the problem emerges. According to Rangarjan and Shields (2013), 

exploratory research method is conducted for a problem that has not been studied 

clearly in order to clearly define the variables of the intended phenomenon. This 

approach suggests the exploration of the contexts of the respective environment 
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through a number of techniques, including the review of the available literature, 

informal solicitation of experiences from practicing professionals, case studies and 

pilot studies (Rangarjan and Shields, 2013). Despite the usefulness of explanatory 

research method, it does not state the basic steps that are necessary towards the 

discovery of such unknown variables. This gap is addressed by the best practice 

approach.  

Eglene (2000) describes the meaning and basic stages for best practice research. 

Accordingly, the best practice research is built on the assumption that, any issues 

facing a particular organization, no matter how unique they may be, they are likely 

to have occurred and been solved elsewhere. Best and current practices research is 

designed to help organizations learn from the experiences of others. Therefore, best 

practice research is an organized attempt to learn from the experience of others by 

identifying and evaluating the solutions developed by these other organizations in 

order to get an insight of what works best. This implies that, when an organization 

accepts the best practice research approach, it is the same as agreeing with the fact 

that there are similar agencies somewhere in the world that have faced similar 

problems and that can explain them better.  

According to Eglene (2000), the basic steps for best practice research include 

defining the problem and the scope of the intended solution; using simple and 

relevant cases or data sources to gather preliminary information from relevant 

sources; and conducting in-depth investigation in selected organizations which have 

implemented the practice. In addition to that, the last two steps in best practice 

research include description of the characteristics of the implementation 
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environment, and the description of strategies that will make end users understand, 

accept and implement the intended practice.  

The main advantage of best practice research is its affordability in terms of time and 

cost. Furthermore, the approach considers the need to evaluate the contexts of the 

intended implementation environment and emphasizes the sensitization of 

stakeholders for better implementation of the intended practice. In other words, 

under normal circumstances, the methodology maximizes the acceptance of the 

proposed practices. However, the best practice research approach lacks the 

measurement components that would provide evidence on the effectiveness of the 

selected best practices. This gap has been covered by the eightfold path approach as 

proposed by Bardach (2011). 

Bardach (2011) describes the eightfold path as an alternative approach to 

determining the best practices. As compared to the other approaches, the „eightfold 

path‟, gives special emphasis on testing and producing evidence that would predict 

the success of the proposed best practice. Nevertheless, the eightfold path approach 

overemphasizes the aspect of testing at the expense of environmental aspects. 

Although the environmental aspect is mentioned in the eightfold path, it has not 

received emphasis, and it is regarded as an option.  

The benchmarking views on best practices development have combined the features 

of both the best practice research and eightfold path approaches by insisting on the 

vitality of both the study of a similar environment (within or outside the 

organization) and testing (measurements). Benchmarking is the process by which 

companies look at the “best” in the industry and try to imitate their styles and 
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processes (Kathawala, 1997). Benchmarking is used to measure performance using a 

specific indicator (cost per unit of measure, productivity per unit of measure, cycle 

time of x per unit of measure or defects per unit of measure) resulting in a metric of 

performance that is then compared to others (Fifer, 1989). According to McNair and 

Leibfried (1992), Benchmarking was introduced in the late 1970s by Xerox 

Corporation, at the time Xerox was losing market shares and felt significant pressure 

from its competitors. In an attempt to solve the problem, Xerox decided to compare 

its operations with those of its competitors. After finding quality standards with 

which to compare itself, Xerox embarked on one of the greatest initiatives.  

Bateman (1994) outlines the main steps for benchmarking, which include the need to 

determine the functions to benchmark; identify performance variables and collect 

data; select best-in-class companies; compare the identified practice from the best 

performing company; specify programmes and actions to address the gap between 

the intended company and the best performing company; implement and monitor the 

proposed practice; and improve the practice.  

In the light of the various approaches articulated in this section, it can be said that 

there is no a single approach that is enough to determine the best practices. The best 

way can be the application of a combination of methods depending on the context of 

the problem. The benchmarking approach emphasizes the consideration of both the 

existing environment and taking measurements towards the establishment of best 

practices; and therefore, it combines the ideas of the other approaches. A model that 

takes into consideration the best practices from the successful organizations, the 

environmental factors, and measurement aspects is more likely to succeed in 
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hastening technology integration. However, in order for the best practices to be 

effectively implemented, technology integration championship is vital. 

2.7 Technology integration championship 

The motive of active engagement of key stakeholders can be fruitful in improving 

OST programmes if there is a central point where these efforts can be coordinated 

and directed towards the common goal. The concept of championship of OST 

programmes has been demonstrated by different agencies including, the Institute of 

Education Science, and the Year-Round Learning. The Institute of Education 

Science uses a champion to coordinate and link the school and families in order to 

align OST programmes with schools (Institute of Education Science, 2009). 

According to the Institute, the champion develops and maintains good relationships 

and communication between the schools and the community, thereby promoting the 

awareness about OST programme within schools and among parents. Nurturing of 

parent-school relationship is important to join the efforts of school and families for 

effective technology integration in OST. Technology integration that emanates from 

such context is capable of interlinking the school activities with OST and ultimately 

leading to improvement in academic achievement. 

According to Sarah (2011), the Year-Round Learning advocates for student-centered 

and family centered OST programmes. They provide key support to learners to 

ensure that they stay involved and engaged throughout the year. Like the Institute of 

Education Science, they insist on the use of a champion in re-shaping the 

community understanding of the education system.  
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The use of champion is generally important to facilitate the engagement of key 

stakeholders towards the improvement of out-of-school programmes. In order to 

appreciate the need for championship in OST programmes, it is vital to know how 

such OST programmes are undertaken.  

2.8 The OST learning practices 

2.8.1 Community OST centers 

Different studies have revealed that OST programmes take place in different forms 

in both developed and developing countries as shown in the subsequent sections.  

2.8.1.1 Community centers in the United States of America  

The use of community centres has traditionally dominated the conducts of OST 

learning in developed countries, including the United States of America (USA). The 

remarkable expansion of OST learning community centers in USA has been noticed 

since the endorsement of the Act of “No Child Left Behind” (NCLB) of 2001, and 

Every Student Succeeds Act of 2015 (Michael, 2015), which fund the operation of 

those centers including the technology integration initiatives (Learning Point 

Associates, 2007).  

Despite the fact that the community OST learning programmes have been positively 

impacting on educational systems, many students fail to attend them due to 

geographical barriers and transport issues (Clark, 1988; Hamilton and Klein, 1998; 

McLaughlin, 2000; Posner & Vandell, 1994, 1999; Schinke, 1999; U.S. Department 

of Education, (1998). As a result, 41% of the spaces that were licensed for OST 

community use were not occupied (West, 1997). This trend justifies the need for a 

model that defines a new approach to OST learning, preferably a home-based one.  
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According to Miller (1995), nearly half (43%) of the American parents cited cost, 

and 16% cited transportation problems as challenges for sending their children to 

after school programmes. Miller (1995)  noted that although the programmes are 

also supported by public and charitable funding, 86% of the daily after-school 

programme funds in USA came from parents‟ fees. In addition to that, a research by 

Terzian et al.(2009) added that youth relationship dynamics, a fear of gang violence 

and a lack of positive and caring role models from adults, especially when the 

centers involve numerous neighborhoods, impinge upon American parents to send 

their children to after-school programmes. 

2.8.1.2 Out of school time centers in Taiwan 

The necessity of OST programmes in Taiwan was triggered by the industrial 

revolution in the country in the 1980s, where parents were more involved in the 

industrial sector and lacked enough time to care of their children after school time 

(Lee, Yang, and Lin, 2012).  According to Chin (2013), the OST programmes in 

Taiwan are recognized and overseen by the government through the Government 

Ministry that is responsible for education. The main goal is to provide a remedial 

teaching for school syllabus, life skills orientations and sports. Parallel to caring for 

children and releasing parents from worrying about the safety of their children 

during OST, these OST centers are useful for the less privileged children (Chin, 

2013; Lee, Yang, and Lin, 2012). 

The Ministry responsible for educational matters boosts  the operation of these 

centers by integrating the resources such as the currently serving teachers, the 

reserve teachers, the retired teachers, junior college students, and volunteers to serve 
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in these institutions. Also, the government is responsible for  integrating the 

universities and business corporations, and establishing partnerships to make good 

use of community resources for the benefits of the OST centres. Moreover, the 

government subsidizes these OST centres mainly by identifying and sponsoring the 

less privileged children. Specifically, the government subsidies are given to disabled 

students, children of the disabled parents, children from low income homes, single 

parents‟ children, and low achieving children.  

According to Chen and Lu (2009), the time spent on after-school academic-related 

activities in Taiwan is positively related to the educational achievement of the 

children. Su (2005) found that the OST participants had managed to improve their 

academic achievements in arts and crafts, life science, health education, sports and 

integrated activities. Despite their achievements, the Taiwan government has 

managed to serve only about 50% of the targeted less privileged children (Chin, 

2013). This implies that in order to fully serve the OST children, diverse alternative 

and joint efforts of key stakeholders are inevitable.  

2.8.1.3 Nakaseke multipurpose community tele-centre and library in Uganda 

According to Alfonso (2001), the Nakaseke Multipurpose Community Tele-centre 

and Library started in December 1997 for the purpose of introducing ICTs and 

library services in the rural area of Nakaseke, Luwero District, in Uganda.  The 

project is located 64 km north of Kampala, the capital city of Uganda, and 16 km off 

the Kampala–Gulu road. The project is partnered and sponsored by Uganda Telecom 

Ltd., The Public Libraries Board, International Telecommunication Union (ITU), the 

United Nations Educational, Scientific and Cultural Organization (UNESCO), and 
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the Danish International Development Agency (DANIDA). Other partners are 

Canada‟s International Development Research Centre (IDRC), the British Council, 

Nakaseke and Kasangombe Local Councils, and the communities. According to 

Alfonso (2001), the Nakaseke project serves 24 neighboring primary schools, four 

secondary schools and one primary school teachers‟ college.   The facilities installed 

in the centre include computers, photocopiers, faxes, a solar energy system and text 

books. The project runs in a  building donated by the community. 

According to Ssenabulya (2012), the project has established a Nakaseke community 

radio.  Since its establishment in 2003, the Nakaseke community radio has served as 

a forum and knowledge portal for the poor rural communities in Nakaseke. The 

Nakaseke radio operates in the Nakaseke Community Multimedia Centre (CMC), 

and is part of a piloted series of Multipurpose Community Tele-centres (MCT). The 

CMC was established by the African Information Society Initiatives to test and 

assess the impact and viability of MCTs in rural Africa. According to Ssenabulya 

(2012), among the programmes broadcasted by the radio include the educational 

programmes like The Radio Quiz Competition that aimed at helping the OST 

learners to improve their academic performance.  

The Radio Quiz Competition programme serves 95 primary schools with more than 

13,401 learners. The programme is run collaboratively by teachers and the 

community. The teachers set and broadcast the questions for OST learners to 

respond, and explain the answers in case they are not well answered. Winners are 

awarded prizes donated by listeners including parents, local leaders including 

members of parliament, and Non-Government Organizations (NGOs).   
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The programme has managed to promote confidence among the learners, improved 

the academic achievement of learners, create a forum for local school teachers to 

discuss views related to academic issues, promote competition among OST learners, 

sensitize learners on important academic issues, and extend the learning 

opportunities while learners are at home (Ssenabulya, 2012).  

Compared to the OST centres in USA which are dedicated to serve the OST 

learners, the Nakaseke Multipurpose Community Telecentre and Library in Uganda 

is multipurpose in the sense that it serves the community at large. The multipurpose 

centres approach may be useful to meet the diverse digital needs of the community 

and hasten technology integration in the community at large. The participation of 

local leaders and the community at large in the operation of the community centres 

in Uganda sets an example of how Africans are capable of fighting the digital divide 

and improving their lives through the use of ICTs.  

2.8.1.4 After school Mathematics clubs in Republic of South Africa 

The OST programmes have been noted in the Republic South Africa in terms of 

Mathematics clubs. This initiative is part of the project led by the South African 

Numeracy Chair (SANC) which aims at improving the performance in Mathematics 

for primary school learners (Graven, 2015). The SANC initiatives stemmed from the 

persistent mass failure of primary school pupils in Mathematics (Graven, Venkat, 

Westaway & Tshesane, 2013).  Apart from working with OST learners, SANC 

collaborates with in-school teachers to improve the learners‟ performance (Care for 

education, 2017).  
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According to Stott, Graven, Baart, Hebe and Mofu (2017) and Graven (2015), 

SANC has demonstrated positive results despite some challenges. The SANC had 

established six chairs, one of them being at the Rhodes University since 2010 and it 

was progressively growing. These clubs have been offering flexible and extended 

learning opportunities in OST environment while at the same time avoiding the 

constraints that are bound to classroom situations. Such environment has been 

reported to offer an opportunity to practice and master new pedagogical approaches 

by teachers. The OST attendance in these clubs was also noticed to have been 

remarkable. However, despite the fact that facilitators were trained to run the SANC 

clubs, there were some challenges for them to cope with the scope of the project 

because some of them were not trained as teachers.  

The SANC idea can be useful in the context of Tanzanian primary schools as it can 

bring closer teachers and learners whereby the experiences, talents and other 

resources can be shared. Such an idea can be extended to neighboring parents and 

the community at large where the parents and other stakeholders can have a forum to 

share their views and resources in improving the OST learning environments. 

Similarly, such clubs can be a good platform for capacity building for teachers and 

parents. 

2.8.2 Private tutoring 

Unlike the community OST learning in developed countries like America, which are 

legally recognized, well-formalized and supported by government, most of OST 

learning centres in Tanzania and other developing countries are illegal and privately 

tutored. Private tutoring centres, where many students spend their OST time, have 
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been a major phenomenon in countries like Taiwan, India, Mauritius and Egypt 

(Mark, 2003). 

It was reported that 70 % of the urban children receive private tutoring in one or 

more subjects in India (Yasmeen, 1999). Around 68.6% of the primary school 

students in Kenya receive private tutoring (Nzomo,  Kariuki, and Guantai, 2001). It 

is observed that private tutoring is more evident in teacher-centred systems in which 

success in examinations can easily be promoted by investment in private tutoring 

(Mark, 2003). Perhaps this is a result of lacking knowledge of other alternatives that 

could be used to meet the same goal.  If the educational technologies are properly 

used in OST, it can be the alternative to private tutoring.  

Like the community OST programmes in developed countries, studies have shown a 

number of problematic practices with regard to private tutoring. The experience in 

India revealed that classroom attention tends to dwindle, thus creating discipline 

problems for schoolteachers as private tutoring becomes more important than the 

regular classroom sessions (Yasmeen, 1999). Reporting on Kuwait, Hussein (1987) 

stated that, the private tutoring attendees have reached the point of thinking that, as 

long as they can pay someone who will show them how to pass their examinations, 

they do not need to attend school classroom sessions except when they are required 

to do so by school regulations. In fact, apart from classroom teaching, knowledge 

acquisition can take place through other interactions in the school environment, 

where learners can be shaped accordingly. Thus, if private tuition hinders learners 

from going to school, it deprives learners of such advantage.  
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The investigation by Shafiq (2002) revealed that, in some places like Bangladesh 

and Kenya where private tutoring is a major source of additional income to teachers; 

the situation is worse. This is because teachers abuse their positions by teaching only 

half the syllabus during official hours and then declaring that if the students want to 

receive teaching in the second half, then they must come to the after-school tutoring 

classes. Shafiq (2002) observed that these teachers are able to exert pressure because 

they control which learners are or are not promoted to higher grades at the end of 

each academic year. Shafiq (2002) points out that parents know that if they do not 

pay for the tutoring, they may end up paying more in different ways because their 

children would probably have to repeat each academic year.   

In Tanzania, private tutoring is practiced at both primary and secondary school 

levels, although the Ministry of Education has officially discouraged the practice 

(Mbelle and Katabaro (2003). As a methodological challenge, a study by Osaki 

(2000) noticed that some Tanzanian private tutoring teachers spend hours 

transmitting notes copied from old books for learners to memorize; and not 

preparing learners to think, transfer knowledge into new situations, reflect or even 

change their view on reality.  

Astridah (2009) outlined several setbacks of the primary and secondary school 

private tutoring centres in Tanzania; most of such tuition centres  were run and 

taught by under-qualified teachers for commercial purposes, and some students use 

the private tutoring time as an opportunity for engaging in love affairs. It was further 

observed that students who go for private tutoring classes tend to lack the ability in 

engaging in analytical thinking as they get conditioned to having the tuition teacher 
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do everything for them. Astridah (2009) explained that when given home 

assignment in school, especially in Mathematics, a student runs to the tuition teacher 

who solves the questions and the student only copies and submits it to the teacher at 

school.  

Though several countries like Mauritius have imposed restrictions and prohibitions 

on private tuitions, especially those conducted by regular teachers or within the 

school premises, it has been difficult to completely stop the phenomenon because its 

demand comes largely from the parents and learners who aim at passing 

examinations (Mark (2003). It has been found that  even if in some cases private 

tutoring may help the attendee to pass the examination, their negative aspects 

outweigh the positive ones (Mark, 2003). 

The shortcomings in the existing options for OST practices was  the motivation for 

the researcher‟s efforts geared towards  devising  an alternative option for   

prospective OST learners.  Furthermore, the researcher wished to design  a model 

that enables and guides the OST learners to learn through educational technology as 

alternative approach to private tutoring in their family, which is thought to be a 

secure and low cost environment. 

 In addition to that, it is generally clear that the understanding and application of the 

right approaches in the teaching and learning processes are significant  in ensuring  

best OST practices and effective technology integration, regardless of which place is 

used for learning. However, given the costs and technicalities associated with 

technological investment, measuring the degree to which technology integration 

impacts on educational endeavours is vital to vindicate the technological ventures. 



49 

2.9 The ICT index report 

The establishment of a world-wide recognized technology measurement tools like 

the ICT index report manifests the vitality of measuring and reporting the degree of 

technology integration. The ICT index report seeks to analyse and evaluate ICT 

development and growing potentials across countries, using relevant indicators of 

ICT diffusion (UNCTAD, 2003). According to UNCTAD, there are various ICT 

index reports published by popular international organizations using slightly 

different indicators based on the purpose of the report. Those organizations include 

the International Telecommunication Union (ITU), and the United Nations 

Educational, Scientific and Cultural Organization (UNESCO).  

The ITU uses three main indicators that include ICT access (fixed-telephone lines 

per 100 inhabitants, mobile-cellular telephone subscriptions per 100 inhabitants, 

international internet bandwidth (bit/s) per internet user, and percentage of 

households with a computer and percentage of households with internet access). 

Another indicator is ICT use (percentage of individuals using the internet, fixed 

(wired) broadband internet subscriptions per 100 inhabitants and active mobile-

broadband subscriptions per 100 inhabitants). The other indicator is the ICT skills 

(adult literacy rate, secondary school gross enrolment ratio and tertiary gross 

enrolment ratio).  

UNESCO measures the ICT development by looking at the ICT readiness, ICT 

intensity, and ICT impact. According to UNESCO (2009), a number of issues have 

to be considered in measuring the ICT impacts.   The first issue to consider  is 

whether the ICT usage transforms education systems‟ performance or makes a 
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difference in improving conventional teaching and learning processes. The second 

issue to consider  is whether it enhances the quality of student performance, enlarges 

lifelong learning opportunities and enhances the  management of  educational 

institutions. The ITU guideline is adaptable for a study that ventures in OST 

technology integration, as it implicitly supports the consideration of the users‟ 

environment. Similarly, UNESCO indicators, which take into account the rate of 

ICT use, intensity of use and readiness (which can be translated into timeliness of 

technology use) and impact of technology use, are useful in measuring the speed of 

technology integration. 

The measuring of the level of technology integration ought  not be a stand-alone 

undertaking. Success of technology integration at any level is worthwhile if at all  it 

addresses the day-to-day challenges that face the human race. This is to suggest that, 

the exertions that are expedited on technology integration can be of  readily 

appreciated  where the  said technology  integration  results in a vivid    upsurge of 

educational achievements.  

2.10 Educational achievements in Tanzanian primary schools 

According to Sumra and Katabaro (2014), nearly half of the primary school learners 

who completed standard seven between 2004 and 2013 failed the National 

Examinations. Their findings show that, only 30.7 percent of 865,534 learners who 

sat for PSLE in 2012 passed the examination. Specifically, the performance of 

Tanzanian primary school learners in mathematics has commonly been punctuated 

by mass failure. 
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According to the International Institute for Educational Planning (IIEP) (2010), the 

results of the assessment of numeracy competencies in Tanzanian standard six 

learners are generally poor. The IIEP findings reveal that, less than 10% of the 

learners can solve multiple-operation problems involving fractions, ratios, and 

decimals; and only 2.5% of them can solve an extract and convert information from 

tables, charts and other symbolic presentations to solve multi-step problems. 

According to Kalhotra (2013), the problems facing the learners in learning 

mathematics include lack  of supervisory supports at home. Kalhotra reveals that 

only 14% of learners get support from their parents in doing homework in 

mathematics. According to Malmberg and Sumra (2001), the home environment is 

one of the factors that contribute to educational quality in Tanzania. The 

development  of a model that entices learners to take  advantage of the 21
st
 century 

in making use of educational technology in OST learning is essential to address the 

challenges of educational achievements.  

2.11 Summary of the chapter and research gap 

The review of relevant literature in this chapter shows that, the development of a 

model with the intent of hastening technology integration for educational pursuits is 

paramount in  improving   academic achievement in this technology oriented 

21
st
century. It was principally observed that a successful technological intervention 

for OST primary school learning argues for full participation of at least learners, 

parents and teachers. In addition to that, successful technology integration is 

achieved when teachers are in the front line as champions.  
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It is worth noting the promising grounds for technology integration in Tanzanian 

educational realm. This can be gauged  from the government commitment 

particularly in terms of policies that embrace technology integration. The positive 

government position has opened doors for government, non-profit and private 

stakeholders to make their contribution  and launch their initiatives to support 

technology integration in Tanzania.  

The ICT literacy among the Tanzanian primary school learners and teachers is 

improving at a low pace and in favour of schools that are endowed with appropriate 

infrastructures. Perhaps one of the reasons for this slow pace is the tendency of 

schools and parents to wait to see  the government or donors taking  charge of 

installing the technologies in schools. Efforts aimed at  elimination of this  attitude 

of external dependence and promoting independence  in thinking about providing 

solution to society‟s problems  are worth in Tanzania.  

With respect to modelling of technology integration, studies have concentrated on 

classroom and higher educational levels rather than the OST in  primary school 

contexts. Studies that explain ways to extend the technology integration to OST 

learning, especially to primary school learners, are essential to complement the in-

school efforts, and the moulding of the forthcoming generation towards the 

embracement of educational technologies.  

It was also observed that, the development of practices and educational technology 

contents that are contextual to the deployment scene and users themselves is vital for 

effective technology integration.  Explanatory study, best practice research, 

eightfold path, and benchmarking are among the prominent approaches to 
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establishing the contextual best practices. Studies that explicitly explain not only 

how to develop the best practices for technology use but also how to develop the 

technology design preferences from the stakeholders‟ point of view are valuable in  

maximizing  the possibility of  inventing technological solutions that  are both 

realistic to the problem in place, and compatible to the learning environment.    

Moreover, the review of literature shows that, the manifestation of formal and 

informal OST programmes have been demonstrated in different places of the world 

and in different forms. The OST programmes that are conducted in OST centres 

have received government recognition in some countries including the USA, Taiwan 

and Uganda. The OST programmes in Tanzania and in other countries like Kenya, 

India and Mauritius have dominantly been noticed through private tutoring, which is 

said to be illegal or highly informal. Although the OST centres in USA and in other 

countries may seem to be better than the private tutoring in Tanzania, both 

approaches  seem to exhibit  shortfalls that call for more studies meant to explore  

alternative approaches.   

In the light of the literature reviewed in this study, it is  noted that the refurbishment 

of OST practices and technology content development approaches, through a 

contextual model, is a prerequisite to guaranteeing  that venturing into technology 

integration is an innocuous expedition where the Tanzanians can  seek  to gain 

educational success. Given that technology integration is a multifaceted 

phenomenon and that its undertaking is arduous in time and financial terms, its 

enactment should be gaugeable and admissible in terms  of educational  

achievement.  Therefore, in order to foster technology integration among the OST 
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learners, there was  a need for the review of  such literature that led  to the 

development  of a model that  permitted  the refurbishment of the deployment scene, 

while embracing the championship of teachers and espousing  values gained  from  

participants‟ views.  

2.12 Conceptual framework of the study 

The conceptual model that guided the  study  has been adapted from the ideas of 

Harvard Family Research Project (1999), as shown in Figure 2.1. As explained in 

section 2.2.4, the HFRP (1999) customizes the logic model into four components; 

activities, inputs, output and outcomes.  

Activities are the components that define the main tasks and activities to be 

undertaken during the implementation of the intended programme. In this study, 

activities are determined by lessons learned from the existing models and OST 

practicing institutions. Inputs involve the materials or knowledge taken into 

considerations to evolve the model. This study uses the stakeholders‟ perceptions 

about educational technology design preferences and best practices of its use as 

input.  

Outputs are the programme aspects that are expected to change immediately after 

the programme implementation. In this case, the study expects to hasten technology 

integration for OST primary school learners. Outcomes imply changes in behaviours 

or performance of individuals or members of the community over a long time. The  

study focused  on the improvement of academic performance as the outcome. 
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Figure 2. 2: Conceptual model of the study 

Source: Adapted from Harvard Family Research Project logic model (1999) 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.1 Introduction 

This chapter presents the procedures used for the development, implementation and 

testing of the new model. The chapter begins by explaining the research design for 

the study and selection of study location. Then, the chapter elaborates on the 

research approach, followed by the description of the sampling procedures. Then, 

the chapter explains the data collection and analysis methods. This is then followed 

by the procedures used to develop and validate the new model, and an explanation of 

the procedures used to implement the model. Then, the chapter describes the 

methods and tools used for the experimental testing of effectiveness of the model, 

followed by the measures used to maintain data validity and reliability, whereas 

ethical issues are explained in the last section.  

3.2 Research design 

The current study adopted a  developmental research approach. Developmental 

research is a systematic study involving the designing and evaluation of  

instructional programmes, processes or products that must meet the criteria of 

effectiveness (Richey and Seels, 1994). According to Richey and Seels (2004), 

developmental research is a study of the process and impact of the specific 

instructional design and development efforts; or a situation in which someone 

performs instructional design, development or evaluation activities and studies the 

process at the same time. Developmental research is also referred to as the study of 

instructional design, development, and evaluation process as a whole or of a 

particular process. Developmental research intends to support the development of 
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prototypical products, to provide empirical evidence for their effectiveness, and to 

generate methodological directions for the design, and evaluation of  such products.  

The goal of developmental research is to inform the decision-making process during 

the development of a product or a programme in order to improve the product or the 

programme to be developed. Richey and Seels (2004) observe that the proliferation 

of studies and the advancement of research methods in the field of educational 

technology design between the 1960s and 1970s influenced the coining of the term 

“developmental research‟ during the same period.  

Richey and Seels (2004) note that during the 1960s and 1970s, research in the 

education field not only received emphasis in research undertakings but was also 

dominated by the design and testing of educational media. Their argumentation 

supports the usefulness of the developmental research method in the field of 

educational technology since its invention.  

Developmental research fits the current study because the study focused on 

designing, implementing and testing the effectiveness of a model that intends to 

hasten integration of educational technology. 

3.3 Research approach 

A mixed research, which combines both qualitative and quantitative approaches, 

was used in this study. Quantitative data was obtained through questionnaires and 

experimentation whereas qualitative data was obtained through theoretical review, 

focus group meetings, and interviews. 
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Question number one was concerned with envisioning of the model using the 

analytical review of literature including the existing models, and investigation of 

current practices. After envisioning, the model was validated through stakeholders‟ 

opinions where interviews were used to collect data from the stakeholders. 

Question number two; which pertained to the implementation of the model in 

Tanzanian realm, was answered through questionnaires, interviews and focus group 

discussions.   

Question number three, which was concerned with the measurement of the extent to 

which the model hastened technology integration and the associated impacts on the 

academic performance, was addressed through experiment; and an investigation of 

stakeholders‟ opinions captured through questionnaires, interviews, and focus group 

discussions.  

3.4 Study location 

This research was conducted in three regions of Tanzania, namely Arusha, Dar es 

Salaam and Mwanza. Kiwango, Mselle and Mtahabwa (2018a) informed the 

selection of the three research regions.   The three were the largest cities in Tanzania 

and their population was presumed to be well served with technological services, 

including decoders and televisions. (Lamudi, 2015; TCRA, 2013)  It was, therefore, 

expected that the population in these cities would be  more aware of educational 

technology and hence it was in a better position to better respond to the study. There 

is generally more advancement in the use of technologies in urban and peri-urban 

than in rural areas (Kelly, 2013).   
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Specifically, Meru District Council (Arusha), Kinondoni Rural (Dar es Salaam) and 

Misungwi District Council (Mwanza) were investigated as peri-urban districts. 

Kinondoni Rural is a peripheral area surrounding Kinondoni District based on 

NECTA (2014),  whereby Kinondoni Rural is regarded as equivalent to a peri-urban 

district. The three peri-urban districts were thought to have moderate socio-cultural 

and economic conditions that could represent the Tanzanian majority compared to 

typical rural or urban areas. The use of the three regions was useful for the 

investigation to considerably reflect upon the diversified socio-cultural 

characteristics that might cascade from these regions.  

3.5 The preliminary study 

The approaches and reasons for the selection of location of the preliminary study as  

well as the selection of head teachers and Mathematics teachers were adapted from 

Kiwango et al. (2018a). The configuration of perceptions from the stakeholders 

themselves was vital, taking into consideration that the study was intended to define 

the perceived educational technology design preferences and best practices of its use 

in a way that it would contextualize the intended model. . Therefore, the researcher 

began with a preliminary study to find out the actual practices from learners, parents, 

Mathematics teachers and head teachers.  

The preliminary study intended to select a school that was making actual use of 

educational technology in the teaching and learning processes, whereby one was 

found in Arusha Region. In this case, the study sought to take the advantage of the 

respondents‟ experiences with respect to educational technology. It was further 

considered that the use of educational technology in the classroom would encourage 
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OST learners to make use of the same during OST. Similarly, parents were 

considered to have been influenced by the same trend to co-operate with their 

children and assist them in using the educational technology.  

The preliminary study involved 27 learners in classes 4, 5 and 6 (3 best learners 

from 3 classes and 3 streams for each class);   22 parents (22); four (4) Mathematics 

teachers and the head teacher.  The results of the previous semester examination 

were used to identify the best learners.  

The three upper classes were involved because they were considered to have more 

experiences in using educational technology compared to lower classes. Class 7 

learners had already completed the school and hence they were not involved in the 

preliminary study. It was reasonably considered that most of the best performing 

learners were more likely to study during OST and so  they were more likely to have 

used educational technology than the less performing ones. Since one of the reasons 

for involving learners and parents was to learn the best perceived educational 

technology design preferences and best practices of its use from successful 

stakeholders, the best performing learners and their respective parents were the most 

pertinent to learn from. 

Learners, parents and Mathematics teachers were asked to state their educational 

technology design preferences, and the practices towards the use of educational 

technology. The parents were further asked to explain the kind of supervisory 

support they extended to their children during OST learning. The perceived best 

practices that were suggested by at least 50% of the respondents were included in 

the list of the perceived best practices.   
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The perceived best practices were compiled from the learners, parents and 

Mathematics teachers because each category of stakeholders would perform separate 

roles, and therefore, it was necessary to compile separate lists. Regarding the 

perceived educational technology design preferences, there were two levels of 

selection. Level one considered the percentage of a given practice within a given 

category of respondents, and in this case, the practices mentioned by 50% or more of 

each category were selected. Level two was the selection of preferences that 

appeared in all categories of respondents by at least 20% in each category. The 

parents‟ general supervisory supports that appeared in at least 50% of all parents 

were also compiled to form a list of supervisory support services from which a 

questionnaire was constructed. This questionnaire was then administered to learners 

in the experiment region to rank the supervisory supports they were getting at home. 

The compiled lists were verified through experts‟ opinions and literature reviews. 

Then, the questionnaires were administered in the three research regions where the 

respondents were supposed to rank their consensus with respect to the proposed 

practices and technology design preferences. The design of the questionnaires 

adapted the Likert scale technique whereby the respondents were supposed to rank 

their perceptions with respect to each practice.  

Head teachers were interviewed to explain their respective strategies in enabling the 

schools to embrace educational technology in OST. Compared to other participants, 

the respective findings were not meant for compiling a list from which  the other 

head teachers were to rank the elicited practices.  This is because the study simply 

intended to discover the head teachers‟ perceptions such that the views were not 
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correlated with those preliminarily suggested by their fellow head teachers. Instead, 

the preliminary list was intended to  organize the responses from the head teachers 

in the three regions. However, the perceptions of the head teachers coincided with 

the responses of the surveyed head teachers. 

During the administration of learners‟ questionnaire in the preliminary study, the 

respective learners were taken to one of the classes in which the researcher was 

allowed to administer the questionnaire. The learners were informed about the 

usefulness of the research,  and they were assured of their freedom to participate, 

their privacy and confidentiality of the data. The researcher distributed the 

questionnaires to learners, and the filling of the same took part, attending to one 

question after another. In this case, the researcher read the questions, explained the 

meaning of the questions, and allowed learners to ask questions for more 

clarification before allowing them to respond to the respective questions. Since it 

was confirmed by all learners that their parents owned television sets, and since the 

children were familiar with the  use television for learning, it was reasonably 

considered that they would be in a position to respond to the questionnaire.  

Thus, the learners were given the parents‟ questionnaires and asked to present them 

to their parents and bring back the filled questionnaires. The researcher took the 

learners through the parents‟ questionnaires and clarified the questions. The learners 

were asked to help in making clarification to their parents in case they got stacked in 

filling the questionnaire. Through their children, parents were also given the 

researcher‟s mobile phone number and advised to contact the researcher in case they 

needed more clarifications.  
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3.6 Primary schools (learners, parents, and teachers) as main participants 

The approaches and reasons for the selection of the main participants were adapted 

from Kiwango et al. (2018a). The main participants of the study were selected from 

the 11 best schools in Arusha, Mwanza and Dar es Salaam regions; and 6 

experiment-hosting primary schools in Arusha Region, as explained in section 3.7. 

Furthermore,  as explained in section 3.5, the preliminary study involved one 

primary school in Arusha Region. 

As shown in the background of this study, there is a gap with respect to the use of 

educational technology in primary schools as compared to other educational levels, 

and this was one of the reasons for the study to focus  on primary schools. 

Additionally, primary school learners are among the highly vulnerable groups to the 

risks of technology abuse (UNICEF 2011), probably due to their relatively low 

reasoning and discerning abilities, compared to students in secondary schools, 

colleges and universities; and so it was thought that they do need a model to guide 

them in using educational technologies.  The selection of primary school learners 

was also built on the reason that: there is a need to inculcate the habit of positive 

technology use from the early ages,  particularly  with respect to the primary school 

learners, as a way of preparing them to embrace educational technology in the 

future. 

In addition to that, the researcher thought that the use of educational technology 

would contribute in tackling the challenge of inadequate academic achievement in 

primary schools particularly with regard  to the  subject of Mathematics (IIEP, 2010; 

Sumara and Katabaro, 2014). Being core to other subjects, there is a need for special 
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efforts to help primary school learners to improve their performance in Mathematics. 

In this respect, the Mathematics subject was preferred in the designing the 

educational technology. 

3.7 Sampling procedures and sample size 

The current study involved a total of 730  participants as explained in the subsequent 

sections, and depicted in Table 3.1. Some 11 best primary schools in the three 

research regions were selected, and 6 experiment-hosting schools were drawn from 

Arusha Region. Additionally, the study involved the District Chief School Quality 

Assurance Officers in the three Districts in the research regions, Ward education 

officers in the three regions, University educational technology experts, staff drawn 

from Broadcasting Corporations, participants from Ubongo Kids Ltd, and officials 

from the Ministry of Education, Science and Technology (MoEST).   

3.7.1 The participants from the best schools 

The approaches and reasons for the selection of the main participants were adapted 

from Kiwango et al. (2018a). Using criterion sampling, 11 best schools were 

selected from the 11 divisions (i.e. 1 school x 11 divisions = 11 schools).The 2015 

NECTA Primary School Leaving Examination (PSLE) results were used as the basis 

of the selection of these schools. Furthermore,  the best three learners in class 5, 6, 

and 7 along with their parents were involved. The previous semester examination 

results were used to sort out the best learners. In addition, class teachers and 

Mathematics teachers for class 1 to 7 as well as head teachers were involved in the 

study. In general, the study involved 92 learners, 78 parents, 83 teachers (39 

Mathematics teachers and 44 class teachers), and 11 head teachers.  
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Misungwi and Meru District councils were divided in their 4 and 3 administrative 

divisions respectively. As explained in section 3.4, Kinondoni Rural District was 

designed by the National Examinations Council of Tanzania (NECTA) to ease 

educational administration.  The researcher was assisted by the District Chief School 

Quality Assurance Office whose field officers had knowledge and practical 

experience of the area and the locations of the respective schools, in splitting the 

location into 4 approximately equal geographical units. The units were then regarded 

as equivalent to the administrative divisions of the other two districts. The aim was 

to have at most 4 best schools from Kinondoni Rural in order to maintain a 

reasonable representation of the responses across the three regions.   

The selection of the best schools in the Divisions instead of the Districts was meant 

to spread the selection across the Districts, thereby reflecting the socio-cultural 

diversity of the regions. Learners in best schools were considered to have been 

engaged in OST learning more than learners in the less performing Schools. It was 

similarly considered that the best learners were likely to have engaged in studies 

during the OST such that they would have had more insights on OST learning than 

the less performing learners.  Therefore, best learners in best day schools were 

considered  ideal for the study.  It was expected that these learners would either 

translate their traditional study experiences into the digital world or use their real 

experience with the digital world or both to indicate their perceptions of the 

educational technology design preferences and the best practices of its use. 

In the same vein, teachers from the best schools were thought to have been more 

involved in the practical tasks of teaching and, therefore, they had more insights on 
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learning facilitation practices and educational technology design preferences. In the 

same way, parents of the selected best learners were considered to have been 

involved in supervising their children such that they had more insights of parent-

related practices. Furthermore, the three upper classes in primary schools were 

expected to have more experiences with OST learning such that they were more 

capable of following instructions and responding to the questions than learners in 

lower classes.  

It was equally important to obtain a reasonable number of teachers to respond to the 

questionnaire so that the responses could represent diversified opinions. In this case, 

class teachers and Mathematics teachers for classes 1 to 7 as well as head teachers 

were involved in the study. Class teachers usually have many  chances to interact 

with learners in the course of performing their duties; and hence they were expected 

to have considerable insights about  learners‟ characteristics that may impact on the 

use of educational technology. Since the target technology was based on 

Mathematics subject, Mathematics teachers were selected. The head teachers were 

considered to be more experienced in school management, and therefore, their 

opinions were sought to obtain input on  management aspects with respect to 

technology integration.  

The learners, parents, class teachers and Mathematics teachers were given structured 

questionnaires to find out their perceptions of the best preferences for educational 

technology design and the best practices for its use. On the other hand, head teachers 

participated  in unstructured interviews to find out their opinions on best strategies to 

encourage the use of educational technology in OST. 
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3.7.2 The participants for the experiment 

As observed earlier,  the approaches and reasons for the selection of the main 

participants were adapted from Kiwango, Mselle, and Mtahabwa (2018b). The  

quasi-experiment was conducted in a peri-urban location, Meru District of Arusha 

Region from which  the researcher  engaged 6 schools (3 schools as experimental 

group, and 3 schools as control group, from the same setting). The reasons for 

selection of peri-urban location are stated in section 3.4. 

Briefly, the actual experiment involved 143  class six learners forming  the control 

group, 167 class Six learners  constituting  the experimental group,127 parents,  5 

class six  Mathematics teachers  and 3 head teachers .  This was important since the 

model advocates for the participation of key stakeholders.  Since the experiment was 

intended to measure the effectiveness of the new model in OST context, the use of 

day scholars was more relevant as compared to boarding scholars.   

The selection of schools for the experiment considered the learning contexts of the 

majority of Tanzanians. In this case, criterion sampling was used such that the 

selection involved public schools using the NECTA curriculum, and Kiswahili as 

the medium of instruction. The aim was to have the majority of learners; as opposed 

to private and English medium schools. All being owned by the Government  meant 

that   the selected schools implemented  the same curriculum, used similar 

recruitment modalities, used similar schemes of work, and deployed  the same 

learner enrolment criteria.  

It was also necessary to consider physical accessibility since the experiment 

involved six schools and the inherently numerous meetings and consultations 



68 

necessitated frequent physical movements. Similarly, the conduct of monthly 

progressive testing and measurements necessitated a number of movements. In 

addition, Mathematics teachers and head teachers from the selected schools had to 

attend the scheduled meetings. Furthermore, Mathematics teachers and head 

teachers had frequent movements to the video recording studio and had to fit in the 

tight schedule of the recording stations. Moreover, there were frequent movements 

of the researcher and researcher assistants to attend to the tasks related to the 

experiment such as meeting with Mathematics teachers and head teachers to discuss 

their lesson plans, distributing and supervising class tests, returning the marked test 

papers, distributing the DVDs, distributing home assignment booklets and returning 

the marked ones and so on. All of these movements relied on public road transport.  

Thus, the experiment was set in a manner that would make the transport and 

physical accessibility easier. As a result, the selection of schools was made in a way 

that the participants would come from less or more geographically homogeneous 

contexts.  

Based on the geographical settings of Meru as a peri-urban district, the public 

transport relied on Moshi - Arusha road. Therefore, the stretch of locality within four 

kilometers along Moshi - Arusha road was conveniently selected for the sake of 

geographical accessibility and homogeneity.  

The comparison of the experimental results was made between two levels as 

follows: the first level involved comparison between the control and experimental 

groups; and the second one was the comparison of the two groups across three levels 

of OST supervisory supports; that is high, moderate and low supervisory support. 
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Consequently, the comparison of the experimental results was made among groups 

in four main ways.   Firstly, the overall comparison was made between the 

experiment and control groups where each group consisted of three schools. 

Secondly, the comparison was made between two schools in high supervisory 

support; one from experimental and one from control group. Thirdly, the comparison 

was made between two schools in moderate supervisory support; one from 

experimental and one from control group. Fourthly, the comparison was made 

between two schools in low supervisory support; one from experimental and one 

from control group. The use of two groups and 6 schools instead of one group or 

two schools was intended to trade off the socio-cultural conditions in individual 

schools that would impact on the experiment.  

The learners in the 18 schools were administered with a questionnaire in which they 

had to indicate whether their families owned television sets, as well as the extent of 

supervisory support they were offered at home (Appendix Q4). Then, the schools 

were sorted with respect to the number of learners whose families owned television 

sets. The analysis indicated that some 12 schools had at least 30 class six learners 

with television sets at home as compared to 9 schools whose class five learners had 

television sets at home. Therefore, class 6 was selected for the experiment.  

Then, six schools had to be selected from among the 12 qualifying schools. In this 

case, the chronological arrangement of the 12 schools was made with respect to the 

offered OST supervisory supports. The list was then chronologically split into 3 

batches each with 4 schools. Then the selection of two schools was made from the 

mid of each batch, whereby each was randomly assigned to experimental and control 



70 

group. In the context of this study, supervisory support includes different activities 

performed by OST adults, either parents or guardians to support their children to 

improve their academic achievement.  

3.7.3 The educationists 

The study deployed criterion sampling to select educationists whereby the following 

respondents were involved in the study by virtue of their positions:  

(i) Ministry of Education, Science, Technology and Vocational Training of the 

United Republic of Tanzania: Two senior officers working with primary 

schools were interviewed to verify the stakeholders‟ perceptions and the new 

model (Appendix INT2 and INT3). They were considered to have insights of 

the Tanzanian education systems at the national level. 

(ii) District Commissioner‟s Office: The District Chief School Quality 

Assurance Officers (formally known as District Education Inspectors) in 

each of the 3 research districts were selected by virtue of their positions. 

They were considered to be familiar with the Tanzanian education systems 

and the educational environment of their districts. The officials were 

interviewed to verify the solicited stakeholders‟ perceptions and the new 

model (Appendix INT2 and INT 3). 

(iii) Ward Education Office: One Ward Education Coordinator from each of the 

11 divisions was selected. Since the ward office oversees the schools under 

its location, their influence on the academic achievement is obvious. 

Therefore, the ward from which the best schools were located were selected. 

The Ward Education Co-ordinators were considered to be familiar with the 

Tanzanian education system and the educational environment of their wards. 
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The coordinators were interviewed to verify the solicited stakeholders‟ 

perception (Appendix INT 3). 

(iv) The University of Dar es Salaam: Two educational technology experts from 

the School of Education of the University of Dar es Salaam were selected on 

the basis of their availability and seniority. The selected respondents had a 

minimum of a PhD qualification with at least five years teaching experience. 

The educationists were interviewed to verify the stakeholders‟ perceptions 

and the new model (Appendix INT2 and INT3). 

3.7.4 The Tanzanian OST practicing institutions 

As shown in chapter two of this Thesis, Ubongo Kids Ltd and TBC were found to be 

involved in offering OST educational programmes to primary school learners with 

significant coverage. These organizations were  selected  to provide  further  

avenues  for  investigating  the modalities they used in serving the OST learners.   

3.7.4.1 Tanzania Broadcasting Corporation 

The study intended to involve broadcasting companies to investigate their modalities 

for providing education services to OST learners. The aim was to select the 

company that met the following criteria: 

(a) The operation of the company covers most of the Tanzanian regions;  

(b) It has been in the broadcasting operation for a longer time than others;  

(c) It broadcasts primary school-related programmes. 

The researcher visited the Tanzania Communication Regulatory Authority (TCRA) 

to obtain a list of broadcasting companies; and the analysis showed that the TBC 

met all the set criteria. Therefore, TBC was selected, and two senior staff members 
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in the department dealing with preparation and broadcasting of educational 

programmes related to primary school children were approached for interviews 

(Appendix INT 4). 

3.7.4.2 The Ubongo Kids Ltd 

Ubongo Kids Ltd is the owner and designer of Ubongo Kids programme-a 

Mathematics educational technology for lower primary schools. It is one of 

educational programmes broadcasted by the national television, the TBC. Since 

Ubongo Kids broadcasts its programme through the TBC, and also has a wide 

coverage in Tanzania, it was considered among the popular OST educational 

technology providers; and hence it was selected for the study. One of the senior staff 

members at Ubongo Kids that was responsible for promotion of the technology was 

conveniently selected and interviewed to find out the practices they used for 

hastening the use of the educational technology (Appendix INT 5). 

3.8 Data sources 

3.8.1 Primary data sources 

Structured questionnaires and unstructured interview schedules were used to collect 

primary data from the target respondents. The primary data were collected from 

various participants including the best primary school learners, class teachers, 

Mathematics teachers, head teachers, and parents. Other participants included TBC 

staff, MoEST staff, and Ubongo Kids Ltd staff.  District chief school quality 

assurance officers, ward education coordinators and  University educational 

technology experts were also consulted. 
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3.8.2 Secondary data sources 

Secondary data were extracted from journals, previous research papers and 

textbooks. Apart from getting insight from theories and practices in relation to 

technology integration, such data were used for complementing the experiences and 

opinions given by the respondents.  

3.9 Research instruments design and data analysis 

The design of research instruments in this study was primarily influenced by the 

objectives of the study, and thus focused on the process of development, 

implementation and testing of the proposed model.  The model comprised three 

main constructs, namely technology integration strategies, hastened technology 

integration and improved academic performance. Technology integration strategies 

were operationalized into six main phases, which are stakeholders‟ perceptions 

assessment, stakeholders‟ perceptions validation, partnership contracting, 

technology acquisition, technology deployment, and participatory evaluation. In this 

case, the model development, implementation and testing were the main research 

tasks, which in turn, determined the design of research instruments.   The main 

research tasks, respondents, aims of data collection and the types of the collected 

data are summarized  in Table 3.1. 
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Table 3. 1: Summary of the research tasks, main participants and research instruments 

Research  Main 

Task 

Main Respondents Main 

Research 

instrument 

Aim Data type 

1. Objective 1: Development of the model 

1.1 Development of 

the model 

constructs 

Cluster A: Practicing institutions unstructured 

Interview 

Learn the conventional practices used for 

OST educational technology dissemination 

Qualitative 

1.Ubongo Kids (1) 

2.TBC  (2)  

1.2. Validation of 

the model  

Cluster B1: Validators  Unstructured 

interview 

Seek expert opinions on suitability of the new 

model to Tanzanian educational context 

Qualitative 

3.MoEST staff members (2) 

4.District Chief School  

Quality Assurance Officers (3) 

5. University educational 

technology  experts (2) 
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Objective 2: Implementation of the model 

2.1: Non experimental implementation  

2.1.1   

Stakeholders‟ 

perceptions 

assessment  

Cluster C1: Main stakeholders 1 Structured  

Questionnaires 

 

 

Assess the stakeholders‟ opinions on  

perceived educational technology design 

preferences and best practices of its use 

 

 

Quantitative 

 

 

 

6.Best school learners (92) 

7.Best school parents (78) 

8.Best school class teachers (44)  

9. Best school mathematics teachers 

(39) 

10.Best school Head teachers (11) Unstructured 

interview 

Qualitative 

2.1.2  Validation of 

stakeholders‟ 

perception 

Cluster B2 : Cluster B1 + 

 

Unstructured 

interview 

To seek expert opinions on suitability of 

proposed stakeholders‟ perception in 

Tanzanian educational context 

Qualitative 
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11. Ward Education officer (WEO) 

(11) 

2.2 Pre-experimental tasks 

2.2.1   Partnership 

contracting 

 

 

 

 

Cluster C2: Main stakeholders 2 Structured 

Questionnaires 

 

 

To seek the consent and commitment of 

stakeholders towards the use of the 

educational technology 

 

 

 

 

Quantitative 

12. EXPMT  schools learners (167) 

13. EXPMT school parents (127) 

14. EXPMT school Mathematics 

teachers(5) 

-Questionnaire 

-Meeting 

-

Quantitative 

- Qualitative 15. EXPMT school head teachers (3) 

2.2.2  Technology 

acquisition or 

design 

Cluster C3: Technology content 

designers 

Meeting  -To incorporate the stakeholders‟ 

educational technology design preferences 

and NECTA curriculum into target 

technology design  

Qualitative 

-Mathematics Teachers 

-Head teachers 

2.3 Experimental testing 

2.3.1   Technology Cluster C4: Cluster C2 + - learners‟ - To observe effects of the model on Quantitative 
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deployment 16. Control group learners (143) records 

 

hastening the use of the educational 

technology leading to improved academic 

performance 

-Mathematics Teachers 

-Head teachers 

- Meeting  -To find out formative stakeholders‟ 

opinions on the effectiveness of the model  

and the associated technology 

Qualitative 

2.4 Post experimental stakeholders’  

2.4.1  Participatory 

evaluation 

Cluster C4 -Structured 

questionnaires 

- Unstructured 

interviews 

-To find out summative stakeholders‟ 

opinions on the effectiveness of the model 

and the associated technology 

- To observe effects of the model on 

hastening the use of the educational 

technology (initiation for use of other 

educational technologies) 

-

Quantitative 

-Qualitative  

MAIN TASKS= 8 RESPONDENTS= 730    

 

Key: EXPMT = Experimental group 

Source: Author (2016) 
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3.9.1 Research instruments 

3.9.1.1 Structured questionnaire 

Structured questionnaires were administered to learners, parents, class teachers and 

Mathematics teachers from the best schools to seek their perceptions on the best 

educational design preferences and best practices of its use (Appendices Q1, Q2, and 

Q3). The information gained in this way was deemed to be  useful to determine the 

extent to which the list of educational technology design preferences and best 

practices of its use  were accepted for adoption in the model. 

In addition, structured questionnaires were administered to learners and parents from 

the experiment region. The learners of the experiment region responded to the 

questionnaire to establish the degree of television ownership and supervisory 

support after school hours (Appendix Q4). The information was deemed to be useful 

to determine the schools to be selected for the experimental and control groups; and 

the distribution of the groups across the levels of supervisory support.  

Pre-experiment questionnaires were further administered to learners and parents of 

the experimental groups, to indicate their acceptance and commitments to perform 

their roles, with respect to the model and use of the educational technology 

(Appendices Q5 and Q6).  

On the other hand, the end-of-experiment questionnaire was meant to investigate the 

participants‟ opinions about the model and the associated technology (Appendices 

Q7 and Q9). Participant observation was made as part of the requirements of the 

new model as its sixth strategy. This strategy advocates for the users of the model 

and of the associated technology to give their opinions of the same. In other words, 
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the learners, parents and Mathematics teachers who closely made use of the model 

were in a position to explain the effectiveness of the model in hastening the 

technology integration. Similarly, these participants were in the appropriate position 

to evaluate the effectiveness of the educational technology as used in the model. 

Learners and parents in the experimental group filled in the end-of-experiment 

questionnaire to give their opinions on the model.  In addition, learners in the control 

group filled in the questionnaire to find out the extent to which they initiated the use 

of other educational technologies, and the questionnaire was also served to the 

experimental group.  

The questionnaires translated to Kiswahili language for better understanding and 

response. The researcher read and clarified the questions for better understanding, 

and allowed learners to respond to one question after another. The parent 

questionnaires and other tools were conveyed through the learners. The researcher 

read and clarified the items in these tools and asked the learners to clarify to their 

parents whenever deemed necessary. Learners were also asked to advise their 

parents to consult other family members to help clarifying the question items if 

deemed necessary. Alternatively, the researcher‟s mobile phone number was given 

to parents through their children so that they could call for more clarifications, 

whenever necessary. 

3.9.1.2 Unstructured interviews 

Unstructured interviews were administered to the staff members of TBC and 

Ubongo Kids to investigate their practices in designing and disseminating their 

educational technology to OST learners (Appendix INT 4 and INT 5). Furthermore, 

the head teachers of the best schools were interviewed with respect to technology 
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integration strategies (Appendix INT 1). The Mathematics teachers and head 

teachers of the selected schools were also interviewed to give their post experiment 

opinions pertaining to the model and the associated technology (INT 6). 

Unstructured interviews were also administered to staff members of MoEST, 

District Educational Quality Officers, and University educational technology 

experts, to validate the new model (Appendix INT 2). In addition, Ward Education 

Officers were interviewed to validate the proposed stakeholders‟ perceptions 

(Appendix INT 3). Generally, the responses gained from the interviewees in the first 

session were considered to have met the intended need, and so no follow up 

questions were asked.  

Prior to the interviews, the researcher sought appointments with the respondents 

whereby the purpose of the interviews and the questions were communicated in 

advance. During the interviews, the researcher explained the purpose of the 

interviews and asked for the free will of the respondents to participate. The 

respondents were further informed of their freedom to withdraw from the interviews. 

They were also assured of privacy and confidentiality of the data.   

3.9.1.3 Digital video disks (DVDs) as storage media 

The approaches used in designing and using the DVDs were adapted from Kiwango 

et al. (2018b). The DVDs were freely distributed to the learners in both experimental 

and control groups of the experiment hosting schools. All target learners were 

provided with class six learning content that was stored in Digital Video Disks 

(DVD) so that they could view with the appropriate technology that they had at 

home. The use of the DVD as storage media gave room for the OST learners to use a 

variety of technologies such as desktop computers, laptop and televisions, most of 
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which are offline technologies. This meant that the use of DVDs would fit these 

users whose choices of OST educational technology could fall among technologies 

such as the desktop computers, laptops and televisions.  

The use of the DVD as a storage device was considered for its affordability, 

accessibility, ease of use and compatibility compared to other devices like flash 

disks. The learners were free to play the DVD with any other compatible devices.  

This means that the extent of accessibility of the DVD player is the same as the total 

accessibility of all these devices.  

Taking into consideration that the experiment was conducted in a developing 

country and not even in urban areas, the use of modern or online technologies would 

hinder a significant number of OST learners from its use. Being in market for a long 

time and more compatible, it was thought that many of the families were making use 

of DVDs more than other storage media like flash disks, and therefore, moderate 

families would be familiar with the devices. 

Compared to the internet and other online-based technologies, DVD as offline 

technology was considered, as its use does not necessitate online connectivity. The 

use of an offline device reduces the cost for the regular internet or decoder 

subscriptions. On the other hand, the use of online technologies would call for 

parents to incur the cost to be online throughout the experiment period, which would 

not be affordable to some of families, and that could hinder some of the OST 

learners from making regular use of the educational technology.  
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The DVD sets consisted of the main DVD and revision DVD. The main DVD was 

loaded with the topics expected to be taught during the experiment period while, the 

revision DVD materials covered the previously taught topics.  

The DVD content and home assignments were designed by following the NECTA 

curriculum for class six where all topics were included. The main topics were split 

into their sub topics whereby each of them took approximately 15 minutes of 

presentation. Furthermore, the materials required for each sub topic were identified 

in the home assignment booklets. Most of the materials were locally available. 

These materials were important for the learners to perform the activities 

demonstrated in the presentation. With the assistance of the parents or any other 

adult, the learner was supposed to prepare these materials in advance. Learners were 

oriented on how to go along with the presentation. The learner, for example, could 

select a topic, pause, and rewind, forward or replay the content accordingly.  

3.9.1.4 Home assignment booklets  

The approaches used in setting and using home assignment were adapted from 

Kiwango et al. (2018b). All learners were provided with booklets with questions for 

them to answer at OST. Like the DVDs, there were two booklets, one for the main 

DVD and another one for the revision DVD. The question booklets were issued with 

the DVD containing similar topics. The revision DVD, for example, was issued with 

its revision booklets. The main DVD was issued at the beginning of the experiment 

and consisted of four topics which were not yet taught in classroom at the 

commencement of the experiment. The revision booklets consisted of six topics 

which had already been taught before the commencement of the experiment. The 



83 

revision booklets was issued when the learner had attempted all questions in the 

main DVD. 

Some questions for each topic were formulated in a manner that required the learner 

to watch the DVD presentation to answer them correctly and easily. These included 

questions which required the learner to understand the tools used in the presentation. 

Generally, the questions required the learners to demonstrate the ability to follow 

and understand the main concepts that were taught through the DVD presentation. 

Learners attempted the questions and wrote their answers in answer sheets. Early the 

next school day, the Mathematics teachers collected  the answer sheets ready for 

marking.  All learners in all schools were frequently reminded to write the date of 

the day they attempted questions and then submit the same to the Mathematics 

teachers early  the next school day. The teachers had to check the presence and 

correctness of the date as they collected the answer sheets. The head teachers were 

supposed to check with the Mathematics teachers to ensure that the answer sheets 

were daily collected from learners; and that the dates of answering the questions 

were written accordingly.  

An independent panel of two Mathematics teachers from a different primary school; 

who were not aware of the experiment, were used to set the questions and marking 

schemes, as well marking the questions.  A team of two independent experts who 

were also unaware of the experiment further reviewed the home assignment 

booklets, the marking schemes and the marked papers. All reviewers‟ comments 

were forwarded to the examination setters through the researcher  for purposes of 

scrutinizing  for adoption. Where the examination setters had different opinions with 

respect to the reviewers‟ comments, the examination was communicated to the 
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reviewers through the researcher; and consensus was sought. The DVDs were given 

to the examination setters and reviewers to view and familiarize with the content 

before they did their part. 

3.9.1.5 Test papers 

A pilot test, pre-test and other three monthly tests were administered to all learners 

to measure the effectiveness of the new model and the associated technology. The 

researcher began by inquiring about the lesson plans of the six schools to establish 

the teaching schedules and subject coverage for each school as a basis for preparing 

a tentative examination calendar. The calendar indicated the examination date as 

well as the coverage. The calendar was then communicated to all respective 

Mathematics teachers and head teachers; and to all learners so that they could use it 

to prepare themselves for the respective tests. The researcher confirmed with the 

Mathematics teachers about the subject coverage whereby, the panel of examination 

setters were informed of the topics so that they could set the examination papers and 

marking schemes accordingly. In this case, the examination covered the topics 

which had been covered a week before the examination date. The examination 

setters were required to set the examination in line with the objectives of NECTA 

curriculum. The tests for example, measured the ability of learners to demonstrate 

the understanding of the topical concepts, and apply them to solve everyday 

problems.   

The pilot test was administered at the beginning to check for any area that needed 

improvements. The research assistants discussed with the school Mathematics 

teachers, who were also part of invigilation team, to find out if there were areas that 

needed improvements. Then, the research assistants and the researcher met to 
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scrutinize the examination processes and the feedback of their discussion with 

school Mathematics teachers, so as to make any pertinent improvements. Following 

the discussion, it was decided that the examination papers should reach the school at 

least 30 minutes before the examination commencement so that the examiners could 

have ample time to take care of any issues that might have arisen.  A communication 

point was established to handle any arising matters, and the researcher was to 

perform this role. The researcher had also  to check and confirm the readiness of all 

schools to commence the examination and communicate the same to all schools. The 

pilot test was marked and returned to learners but their records were not adopted for 

the study. Then, the pre-test was administered after seven days from the date of pilot 

test, and the other three tests were administered monthly.  

The collected examination papers were handed over to the examination setters for 

marking; and the results were handed back to the researcher. The examination 

scripts and the marking schemes were then handed over to respective Mathematics 

teachers, who were, in turn, encouraged to correct the tests with learners.  

3.9.1.6 Mobile phones 

The researcher and parents used mobile phones for communication purposes; and 

that included inquiry, clarification or explanation of important issues. The use of 

mobile phones was convenient since they are faster while also the user can afford 

the cost of sending text messages.  

3.9.1.7 List of perceived best practices for use of educational technology 

Learners, parents, Mathematics teachers and head teachers of the experimental 

group were provided with lists of their respective perceived best practices to use 
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with the technology. In turn, these were useful in  making  them aware of what was 

expected of  them (Appendix PR1 and PR2). 

3.9.1.8 Learners’ and parents’ letters 

The issuance of DVDs and home assignment booklets to learners was accompanied 

with learners‟ and parents‟ letters (Appendices LT 1 and LT 2). These letters were 

issued by head teachers of the experimental groups, and served as a reminder to the 

participants about their responsibilities with respect to the use of the educational 

technology. 

3.9.1.9 Technology deployment checklist 

The technology deployment checklist was used during the technology deployment to 

ensure that all-important issues pertaining to technology deployment were 

addressed, and address any issue that needed further attention (Appendix TC1).  

3.9.1.10 Focus group meeting  

Garcia, Kunz and Fischer (2003) view meetings as very important coordination and 

decision making avenues where participants present, share, learn, discuss and 

collectively resolve issues that help the achievement of project objectives. 

According to the scholars, meetings are the best method for building the 

stakeholders‟ ownership and commitment to the decisions reached. The new model 

calls for the participatory and collective efforts of the main stakeholders for effective 

technology integration. The model views the learners, subject teachers, head 

teachers and parents as a family of technology integration that needs to co-operate 

for academic betterment of the OST learners. As such, meetings were considered an 
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important tool for sensitizing, understanding and building of stakeholders‟ unity and 

commitment for effective technology integration.  

The teacher-researcher meeting was intended to clarify basic roles of the head 

teachers and Mathematics teachers and strengthen their commitments in 

championing the experiment (Appendix PC1). Other three researcher-teacher 

meetings were  intended to closely involve Mathematics teachers and head teachers 

in designing the intended educational technology (Appendix TD1, TD2 and TD3). 

There was also a researcher-teachers meeting which dealt with formative evaluation 

of the experiment (Appendix FE1). Another meeting was the school-class six parent 

meeting which was  intended to sensitize the parents on the usefulness of 

educational technology in OST learning, explaining the roles of parent in using the 

educational technology, and seeking their consensus on the same (Appendix PM1).  

The participants were informed of the meeting date, time, venue and objectives in 

advance. The  participants were also informed of their freedom to attend or 

withdraw from the meetings. Where applicable, they were informed of the tools to 

carry with them. The researcher arrived in the meeting venues in advance to ensure 

safety and suitable arrangement of the meeting venue. Participants were further 

assured of their privacy and confidentiality of the data.  

The teacher-researcher meetings were chaired by the researcher. On the other hand, 

the parent-school meetings were chaired by the head teachers of the respective 

schools, whereas the researcher was invited as the speaker. In these meetings, the 

researcher thanked the participants for their attendance and welcomed them to the 

meeting. All participants were requested to be attentive or take note of the main 
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issues, and especially of the tasks assigned to them (where applicable). The 

chairperson guided and moderated the meeting by encouraging the participants to 

deliberate on the emerging issues by asking questions, commenting, or sharing their 

views and experiences, and maintaining tolerance and respect to others‟ opinions. 

The research assistants took the attendance and noted the resolved issues and 

assignments. Towards the end of the meeting, the research assistants read the main 

tasks assigned to the participants and allowed the participants to make corrections 

where applicable. The meeting was adjoined by thanking the members for their 

attendance and participation, and scheduling of the next meeting.  

The parent-school meetings were chaired by the respective schools‟ head teachers. 

The researcher met with the head teachers in advance and agreed on the meeting 

protocols. It was agreed that the head teachers would chair the meetings, introduce 

the objectives of the meetings, thank the participants for their attendance, introduce 

and welcome the researcher for the talk, as well as moderate and close the meetings. 

The researcher had to explain the importance of educational technology and the OST 

learning in improving the academic performance of their children, introduce the 

experiment and show how it would be helpful to their children, and explain the roles 

of the parents to the experiment.  

It was similarly important to clarify the roles of learners in using the educational 

technology and ask parents to assist them in performing such roles. The researcher 

was also charged with inviting and responding to participants‟ questions, asking the 

consent of the participants to participate in the experiment while informing their 

freedom to participate or withdraw. The research assistant noted down the main 

issues in the meeting and read the summary of the main points; and let the 
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participants make corrections where applicable. Then, the researcher handed the 

meetings to head teachers for closure.   

3.9.2 Data analysis 

The collected data were summarized in a data summary sheet, coded and analysed 

using tabular, graphical as well as descriptive and statistical techniques;  followed by 

explanations, conclusions and recommendations. The inductive approach was used 

to analyse the qualitative data. Inductive analysis refers to an approach that uses 

detailed reading of raw data to derive concepts, themes or a model through 

interpretation of raw data by an evaluator or researcher; and it is useful where the 

analysis is guided by specific objectives (Thomas, 2006).  Creswell and Plano 

(2007) view the inductive researcher as someone who works from bottom-up, using 

the participants‟ views to build broader themes and generate a pattern that 

interconnects the themes. This approach is widely used for qualitative data analysis 

(Bryman and Burgess, 1994; Dey, 1993). The researcher repeatedly read and 

examined the data from respective respondents to identify key words and concepts 

for coding. The generated codes were rechecked, refined and combined in the lights 

of the research objectives to form the main themes.  

Quantitative data analysis was performed through the application of descriptive 

statistics, including percentages and means. Mann Whitney Test was used to test the 

responses on educational technology use, and the initiative to the use of other 

technologies because these measurements deployed the ordinal data, which the 

Mann Whitney deals with. The independent t-test was deployed to measure the 

timeliness of educational technology use, the intensity of educational technology use 

and the performance in OST academic works. The independent t-test fit very well in 
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these measurements because they were observed from the mean of two samples that 

were independent from each other. The General Linear Model (Analysis of 

covariance - ANCOVA) with repeated measures was used to measure the learners‟ 

performance for in-school academic works. The use of ANCOVA, trade off the 

difference in dependent variables by adjusting the dependent variable‟s mean value 

within each treatment condition. In this case, the pre-test was used as convariance. 

The Statistical Package for Social Sciences (SPSS) was used to aid in quantitative 

data analysis.  

3.10 Development of the model 

The developmental design which was used to guide this study advocates a dynamic 

rather than a static development of educational technology. In this case, the resultant 

model was continuously and complementarily evolved, verified and refined on the 

basis of the insights gained from the theoretical reviews, the lessons learned from 

the current practices, and insights gained from stakeholders‟ opinions; as shown in 

the subsequent sections. 

3.10.1 Theoretical reviews 

The researcher carried out the literature review on the practices and procedures 

pertaining to technology integration in OST learning. The main purpose was to 

evolve and verify the main boundaries of the model. The literature was inductively 

organized into themes and sub themes as shown in chapter two. Theoretical 

frameworks and experiences from within and outside Tanzania were investigated to 

discover the practices that would be useful for hastening educational technology 

integration.  
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Generally, the reviewed literature gave insights on the kind of a model that would be 

capable of hastening technology integration for OST primary school learning. Thus, 

the researcher attempted an intensive literature review with the aim of looking for a 

model that systematically reflected the characteristics of the intended model. 

However, the reviewed literature did not explicitly reveal a model that exactly 

interlinks the aspects of technology integration, OST learning practices, and primary 

school contexts.  

As a result, the ADDIE, TIP and HFRP models were complementarily adapted as 

parent models. As explained in chapter two, ADDIE is a generic model that is useful 

for both instructional technology development and technology integration. ADDIE 

model systematically guides the development of educational content and 

pedagogical practices of its use. Given the fact that the proposed model intended to 

guide the design of technology content and its use, ADDIE model was adaptable. 

Similarly, the TIP model was preferred as it provides a systematic roadmap for 

effective technology integration. On the other hand, the HFRP model was adapted 

because it highlights the basic aspects in defining the OST program. The main 

components of ADDIE, TIP and HFRP models were conceptualized to find out how 

the main model could be initially portrayed.   

3.10.2 Current practices in Tanzania 

The study intended to confirm and contextualize the applicability of the lessons 

learned from the literature review by investigating the practices used by OST 

educational technology disseminators.  As explained in chapters one and two, the 

TBC and Ubongo Kids were found to have been offering the OST technology with a 

wide coverage. To complement the lessons learned from these two OST educational 
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technology disseminators; documentary review was done for a third institution, 

which is XPRIZE Project of 2017. As shown in the literature review section, the 

XPRIZE Project has also made a considerable contribution in offering educational 

technologies related to primary school learning and, therefore, its documentary 

review was used to complement the findings from TBC and Ubongo Kids.  

The senior staff members from both Ubongo Kids and TBC who dealt with OST 

educational technologies were asked to explain the practices they used in designing 

and broadcasting their respective programmes. The results of their responses and the 

practices discovered from XPRIZE were inductively organized into respective 

themes, and then used to confirm and complement the insights gained from 

theoretical reviews.  

3.10.3 Stakeholders’ opinions 

 The approaches used to capture the stakeholders‟ opinions are explained in the 

subsequent sections, while the adaptation of these opinions towards the 

improvement of the model is outlined in the subsequent sections and further 

explained in chapters four, five, and six.  

3.11 Model validation 

Apart from confirming the suitability of the new model in Tanzanian educational 

contexts, the results of the model validation were useful for further improvements. 

The following approaches were used to validate the model; 

 Experts‟ opinions that were captured during validation of the model as 

explained in this section and chapter four. 
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 Experts‟ opinions that were captured during validation of the stakeholders‟ 

perceptions as explained in section 3.12.2 and in chapter five. 

 Experimental testing observations as explained in section 3.13 and in chapter 

six. 

 Stakeholders‟ opinions during the technology deployment as explained in 

section 3.13.6 and in chapter six. 

 Post experimental stakeholders‟ opinions as explained in section 3.13.7 and 

in chapter six. 

 Post implementation expert opinions as explained in section 3.14 and in 

chapter four. 

Expert opinions regarding the suitability of the developed model in the Tanzanian 

context were sought from two MoEST officials, three District Chief School Quality 

Assurance Officers from the research regions, and two educational technology 

experts from the School of Education of the University of Dar es Salaam. The 

respondents were informed about the functionalities of the model, and then asked to 

comment on its applicability in the Tanzanian educational context (Appendix INT2). 

The proposed model was generally accepted and recommended for use in Tanzania 

by all respondents. The respondents further commented on areas of emphasis and 

further improvements. Their comments were inductively organized into respective 

main themes as shown in chapter four.  

3.12 Implementation of the model 

The implementation of the model took part step by step by following the main 

strategies of the model as shown in the subsequent sections. The implementation of 
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the model provided more insights that were useful for further refinement of the 

model. 

3.12.1 Assessment of stakeholders’ perceptions 

This section describes how the first strategy of the propose model for OST 

technology integration was implemented. The section specifically deals with the 

solicitation of the perceived best practices for educational technology use and the 

perceived best preferences for educational technology design.  

The current study considered the existing approaches in determining both the 

perceived best practices for educational technology use and the perceived best 

preference for the educational technology design. As explained in chapter two, there 

are several approaches in determining the perceived educational technology design 

preferences and best practices of its use. These include the  practice research 

(Eglene, 2000), the explanatory research method (Rangarjan and Shields, 2013), the 

eightfold path approach (Bardach, 2011), and the benchmarking (Fifer, 1989).  

The benchmarking approach combines the features of the best research, explanatory 

and eightfold path approaches. It insists on the importance of considering the 

existing practices from best performing organizations and testing their effectiveness. 

The current study concurs with the thinking underlying the benchmarking approach. 

Based on this perspective, the researcher agrees with the eightfold path and 

benchmarking perception that the stakeholders‟ perceptions qualified as best 

practices through measurements or testing. Therefore, at this stage, the study uses 

the term „perceived best practice‟ or „perceived educational technology design 

preferences‟ instead of „best practices‟ or „educational technology design 
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preferences‟. The term „stakeholders‟ perception‟ is used as a collective term for 

perceived educational technology design preferences and best practices of its use. 

The learners, parents, Mathematics teachers, class teachers, and head teachers in the 

three research regions were approached and asked for their respective perceptions. 

Structured questionnaires were used for learners, parents, class teachers and 

Mathematics teachers whereas unstructured interview guide was used for head 

teachers (Appendices Q1, Q2, Q3 and INT1). The aim of the questionnaires was to 

find out the extent to which the stakeholders agreed with the proposed list 

stakeholders‟ perceptions, with a view to adopting those which were supported by 

the majority. The aim of the interview was to find out the opinion on the best 

strategies for head teachers to foster the use of educational technology by OST 

learners. While the educational technology design preferences were expected to 

shape the pedagogical aspects and type of educational technology to be designed or 

acquired, the perceived best practices would stipulate the best practices with respect 

to its use. Therefore, the resultant educational technology and best practices of its 

use reflected the interests and choices of users. 

3.12.2 Validation of stakeholders’ perceptions 

The stakeholders‟ perceptions were validated as per the requirements of the propose 

model for OST technology integration. The aim was to find out whether the 

compiled list of stakeholders‟ perception was suitable and applicable in the 

Tanzanian education system, and search out the avenues for further refinement of 

the model. The MoEST staff members, District Educational Quality Officers, 

University educational technology experts and Ward Education Officers were 

briefed about the list of the stakeholders‟ perceptions. Then, they were asked to give 
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their comments on their suitability to the Tanzanian educational context. Their 

comments were inductively organized into main themes, and considered for 

adoption to the new model as shown in chapter four. 

3.12.3 Partnership contracting 

Partnership contracting was achieved by seeking the consensus and commitments of 

key stakeholders with respect to the technology use. Since partnership contracting 

was among the new model strategies, respondents from the three schools of the 

experimental group were involved in the exercise.  

The process began by a meeting that involved the researcher, Mathematics teachers, 

and head teachers. The aim of the meeting was to clarify the participants‟ roles in 

the experiment and strengthening their commitments in championing the same. In 

this meeting, the participants were given the compiled lists of stakeholders‟ 

perceptions related to teachers and head teachers, as well as the list of technology 

design preference for easy follow-up of the explanations given by the researcher. 

They were also given the list of perceived best practices related to learners and 

parents for them to gain more insights about the experiment. The participant were 

asked to indicate their willingness to champion the experiment by voting. They 

voted for yes or no as the researcher asked them to raise up their hands one by one. 

As champions, the participants further discussed how they could reinforce the roles 

of learners and parents. Their suggestions were considered for adoption and 

refinement of the model as shown in chapter five. 

Following the ambitions to ensure a more successful technology integration, the 

participants volunteered to talk to their learners, with a view to explaining the nature 
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and benefits of the experiment, and seeking their consent to participate in the same. 

Similarly, it was agreed that the schools should hold a class six parents‟ meeting and 

invite the researcher to explain the nature of the experiment and ask for parents‟ 

consent to participate in the experiment. In this case, the researcher oriented the 

teachers to the procedures and ethical issues pertaining to the undertaking of the 

tasks. The researcher insisted on the need to explain and allow the participants to 

exercise their free will to participate or withdraw from the experiment.    

The Mathematics teachers dedicated a class session to explain to their learners the 

nature and usefulness of the experiment. The perceived educational technology 

design preferences and perceived best learners‟ practices were also read and clarified 

to learners. Teachers also sought learners‟ commitment with respect to their roles. 

Learners were informed of their rights to withdraw from any task including the use 

of the DVD, writing class tests or working on the home assignments without any 

conditions. They were informed that they would all participate in one or more 

activities during the experiment including writing class tests which would be 

administered to all class members. Then, they were allowed to vote accordingly. In 

this case, the researcher asked the learners to exchange their seats in a way that  

allowed learners who indicated to have television sets at home to form a group.  

Learners with television sets at home voted for their willingness to participate in the 

experiment and perform the perceived best learners‟ practices whereas those  

without television sets at home voted for their willingness to participate in the class 

tests. 

Similarly, head teachers agreed to invite the parents through the learners. The 

researcher demonstrated to the head teachers  how to perform the task. It was 
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necessary for parents to be informed of the nature of the meeting so that they could 

decide their attendance. Thus, learners were asked to note down a number of issues 

pertaining to the experiments so that they could convey the information to their 

parents. They were briefed about the nature of the educational technology by 

referring to the educational technology design preferences, and they were told about 

the importance of the meeting as it would guide the parents on how to help their 

children to use the technology. 

Learners were further told that, the meeting would raise the awareness of their 

parents about the usefulness of educational technology, and their roles in guiding 

their children to make use of it. They were informed that the experiment and the 

meeting would ultimately help them to improve their academic performance.  They 

were also told that even if any of the learners was not in a position to use the 

technology because of lack of television, still the parents could make use of the 

insights in future, and in other areas of their duties. Therefore, learners were told that 

all parents were invited to the meeting as they could all benefit. They were further 

informed that the meeting was not compulsory and so parents were free to attend or 

not to attend.    

Parents‟ meetings were held by head teachers at each school whereas the researcher 

was invited to talk to parents. The researcher sensitized and raised the awareness of 

participants about the potentials of OST and usefulness of educational technology in 

improving the academic achievements of their children. Also, the researcher 

introduced the experiment and explained its importance in improving the academic 

achievement of their children. In this case, the researcher introduced and explained 

about the perceived educational technology design preferences to show the nature of 
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the expected technology, and the parental practices to show the nature of their roles. 

The perceived best learners‟ practices were also explained while it was also 

important for parents to help their children accordingly. It was further advised that 

where possible, those without television sets at home could think of buying some so 

that their children could also benefit from the experiment and technology. They were 

otherwise encouraged to make use of the knowledge gained from the meeting in 

other areas of their parental duties and in future. The parents were further informed 

of their consent to participate or withdraw from participation in the experiment. 

They were then invited for questions with respect to the talk. 

The researcher asked the parents to vote for their willingness to participate in the 

experiment. In this case, the parents who owned television sets at home were more 

interested as they were the actual informants in the experiment. The researcher 

explained to the meeting participants that the parents whose children indicated that 

their family owned televisions were the ones who would vote, as they were the ones 

whose children‟s records would be used for the analysis. It was further clarified that 

the records of the rest of learners such as class test scores would be recorded as 

feedback and for the advantage to the learners, but not for further analysis.   

The parents were asked to exchange seats in a way that parents with televisions and 

those without formed different groups. The researcher was interested to know the 

meeting attendance especially for the parents with television sets as they were the 

actual informants of the experiment. Hence, the exercise of seat exchange was useful 

for the research assistant to count the participants who owned television sets. Then, 

all parents were asked to lower their heads, and voted for yes, or no by raising up 
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their hands. The researcher thanked the head teachers for the invitation and the 

parents for their attendance and handed the session to the head teacher for closure.  

Furthermore, through the head teachers and mathematics teachers, learners and 

parents were provided with lists of their roles and were required to indicate whether 

they would adhere to them (appendix Q5 and Q6). As the learners were issued with 

the first DVD, the head teachers issued letters to learners and to parents as a 

reminder of their respective roles and encouragement to use the DVD (Appendix 

LT1 and LT2). 

3.12.4 Technology acquisition 

The establishment, validation and contracting of the stakeholders‟ perceptions were 

followed by technology acquisition. Physical visitations were made to several DVD 

and educational technology dealers in Dar es Salaam and Arusha to find out whether 

there could be an educational technology authored in Swahili, and which 

comprehensively covered class six syllabus, and fitted the stakeholder‟s‟ perception, 

but none was found. Also, the researcher through his experience and personal 

contacts, enquired from different places including DVD sellers in Mwanza and 

Kilimanjaro to find out whether they had knowledge of the existence of the intended 

educational technology, and again no one could be found. Therefore, the only option 

was to design the educational technology content from the scratch. This section 

articulates the main procedures pertaining to the designing of the intended 

educational technology. In this case, consideration for the nature of the intended 

technology was made to the technology design preferences suggested by 

stakeholders. 
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The Mathematics teachers and head teachers in the experimental group, as 

champions of the model, were involved in the designing of the educational 

technology. Their involvement was useful to build a sense of ownership, training, 

and familiarization with the technology. Since all the head teachers were found to be 

conversant with mathematics as well, they were further included in the designing of 

the educational technology content. A series of meetings and consultations between 

the Mathematics teachers, head teachers and the researcher were conducted during 

the educational technology content design. Three meetings were held between the 

researcher, the head teachers and Mathematics teachers during the design of the 

educational technology content. 

Prior to the conduct of the first meeting, the head teachers and Mathematics teachers 

were contacted in advance and informed about the objective of the meeting, and the 

importance of their attendance. The potential participants were also informed about 

the venue and time of the meeting. They were further requested to come with the 

Mathematics curriculum and tentative ideas for the meeting. 

The first meeting discussed the procedures pertaining to the design and recording of 

the educational technology content whereby, all class six Mathematics teachers of 

the experimental groups were invited to attend. There were 5 Mathematics teachers 

in the three schools, each school with at least one. The first meeting was attended by 

3 Mathematics teachers one from each school and 3 head teachers with apology of 2 

mathematics teachers. The meeting discussed the pedagogical and contextual aspects 

to be incorporated in the intended educational technology content and presentation. 

In this respect, the current NECTA primary school particularly class six curriculum, 
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and the list of educational technology design preferences suggested by stakeholders 

were used as guiding tools.  

The meeting participants discussed all class 6 topics, one after another, with the aim 

of finding out how the teaching objectives, teaching content, teaching materials as 

stipulated by NECTA; so that they could be organized and presented in a way that 

would reflect the contextual stakeholders‟ perceptions. The time schedule was also 

taken into consideration in the designing of the DVD content. With suggestions 

from teachers and consultation with video recorder experts, the use of two DVDs for 

the presentation was recommended. The time slots for each topic was computed to 

align with the NECTA time slots and the total presentation time for the two DVDs.  

Then, class six topics were assigned to the participant as a group assignment such 

that participants from the same school formed one group. Each of the topics was 

then assigned to individual teachers during the video recording exercise. The 

participants were supposed to write the course outlines and prepare teaching 

materials for the expected presentation. It was then agreed that there should be other 

meetings to allow the participants to present their lesson plans. All participants 

agreed upon the venue, date and time for the next meeting. The two meetings that 

followed were for the groups to present their course outlines and materials they had 

prepared; after which all participants deliberated and suggested improvements for 

each topic. Both of the two meetings were attended by 5 Mathematics teachers; at 

least one from each school, and 3 head teachers.  

Thereafter, the participants allowed the researcher to visit them for further 

consultations for possible improvement of the lesson plans, and for orientation to the 
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video recording. It was further agreed that the researcher would be accompanied by 

the video recorder for the purpose of orientating the participants to the recording 

assignment. The visitation schedule was made through consultation with the 

participants. The researcher confirmed and reminded the respective participants a 

day before the visitation. The researcher and the video recorder made at least three 

visitations to individual schools for assessment and improvement of the lesson plans. 

The video recorder oriented the participants to the techniques of video presentation.  

The schedule for the video recording was set upon consultation with the participants 

and the video recorder. Ultimately, the presenters were video-recorded. During the 

video recording exercise, the researcher took cover of one of the participant who, 

due to unavoidable circumstances, had an extended official journey outside Arusha 

Region. This was possible as the researcher had an insight of the presentation, 

because he had carefully studied all class six Mathematics topics and worked closely 

with the participants in planning the lessons and recording exercise. The video 

recording was followed by editing, expert review, duplication and parking of the 

DVD. 

The DVD content was designed in two sets; as the main DVD for topics which had 

not yet been taught in the class by the time of the experiment commencement, and 

the revision DVD for the topics which had already been taught. The design of two 

sets of DVD contents was useful to accommodate the volume of presentation, which 

could not fit in a single DVD. The use of two DVDs was also a way of encouraging 

the learners to make use of the first DVD as they knew that they would be provided 

with the second one when they were done with the first DVD. 



104 

3.12.5 Technology deployment 

Prior to the distribution and use of the educational technology, and with prior 

appointments, the researcher visited both the experimental and control groups in 

their schools. The researcher explained to learners, Mathematics teachers and head 

teachers, the roles pertaining to the respective groups, and the conduct of experiment 

in general. 

Since the Mathematics teachers of the experimental group had insights about the 

DVD content during the undertaking of partnership contracting and technology 

design, they were mainly reminded of the main procedures pertaining to the 

experiment. Similarly, since learners in the experimental group had insights about 

the experiment during the undertaking of partnership contracting, they were mainly 

instructed on the use of the DVD and reminded about the main procedures of the 

experiment.  

Specific to schools in the control groups, the researcher approached the office of the 

head teachers to ask for their consent to host the experiment, whereby the nature of 

the experiment and its benefits to the relevant school were explained. They were 

further asked to provide the necessary assistance to the researcher and the 

Mathematics teachers for the smooth implementation of the experiment. They were 

also informed about their rights to participate or withdraw from the experiment 

without any conditions.  

The Mathematics teachers of the control group were informed about the general 

undertakings and benefits of the experiment and use of the DVD (except the details 

of the model); and then asked for their consent to participate in the exercise. They 
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were asked to help in the tasks, including distribution of DVD to learners, 

arrangement of class tests and distribution of marked papers, as well as collection of 

home assignments and returning marked home assignments. They were further 

informed of their rights to participate or withdraw from the experiment at any time 

and without any conditions. They were further asked to talk to their learners about 

the experiment and seek their agreement  to participate  in the study. . Teachers of 

the control groups adopted all procedures instructed by the Mathematics teachers of 

the experimental group.  

Mathematics teachers for both groups were asked to remind learners to write dates 

on the answer sheets as they answered questions, and check for the accuracy of dates 

as they collected the answer sheets. They were further advised that, where deemed 

necessary, they should talk to learners and address personal issues related to the use 

of the DVD earlier before the commencement of class sessions, during break time, 

or immediately after school time; to maintain minimum interruption of school 

routines. They also had to provide basic assistance to learners where  problems 

arose; including replacement of damaged DVDs, and communicate to the researcher 

where needed, for smooth running of the experiment. Also, the researcher requested 

teachers‟ co-operation whenever they were asked to perform other needful tasks.  

As the normal line of authority, the Mathematics teachers were supposed to report to 

their head teachers what they were doing. All head teachers were also asked to 

remind and co-operate with the Mathematics teachers for smooth performance of 

their duties. Additionally, the Mathematics teachers and head teachers of the 

experimental groups were reminded of their roles pertaining to the new model.  
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Since all the head teachers and Mathematics teachers acknowledged that they had 

televisions at home and that they were capable of using them very well, they were 

not given orientation to the use of television. However, they were reminded on basic 

procedures specific to the use of the DVD; for example, the need to pause or rewind 

the DVD presentation in order to make more follow up of a respective part of the 

presentation. All Mathematics teachers and head teachers were given the 

researcher‟s mobile phone number; and they were encouraged to contact the 

researcher in case of any inquiry or difficulty pertaining to the use of the DVD, or 

the conduct of the experiment at large.  Although the Mathematics teachers and head 

teachers of the experimental group knew one another as they met regularly, they 

were not informed of the control group.  On the hand, the Mathematics teachers and 

head teachers of the control group were not informed of any other school in the 

experiment. 

The researcher asked the learners whose families owned television sets whether they 

were capable of using the DVD with television and whether they could find 

assistance at home. The aim was to find out the areas which the learners needed 

orientation to the use of television.  Learners were also asked whether they had 

access to adult assistance in case they were stack  as they used the DVD. As a 

precaution, the learners were provided with the researcher‟s and the Mathematics 

teachers‟ mobile numbers and encouraged to call through their parents, in case of 

any difficulty with respect to the use of the educational technology. They were urged 

to ensure that they wrote the dates whenever they attempted the questions and; and 

then collect the answer sheets the next school day.  
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The learners were further asked if they had technologies other than television, like 

desktop computers, laptops and radios, which they could also use for educational 

pursuits. The aim was to establish whether there could be learners without television 

sets but had other DVD compatible technologies, so that they could be added to the 

list of respondents.  

Learners were first issued with  the main DVD; and those who completed the 

questions for the main DVDs were issued with the revision DVD. All learners were 

instructed on how to use the booklets, and reminded of their basic duties, including 

the indication of dates for each work attempted, and handling the device safely. 

Learners in the experimental groups were further reminded of their roles pertaining 

to the model. The issuance of the DVDs to learners in both groups was accompanied 

with the related booklets containing questions, and learners were instructed on how 

to make use of them. Home assignments were issued to reinforce learners‟ ability to 

use the educational technology; and more importantly, to evaluate the experiment.  

Letters accompanied the issuance of the main DVD to the experimental group from 

head teachers that were addressed to learners and parents; reminding them of their 

roles in using the DVD (Appendix LT1 and LT2). The main DVD and the related 

home assignments were issued to all learners in both schools on the same day. Six 

research assistants delivered these materials; one to each school, and then issued by 

Mathematics teachers. The research assistants helped the Mathematics teachers, for 

example, in issuing the DVDs to individual learners; reminding the Mathematics 

teachers of some issues, and  clarifying some issues or responding to questions from 

learners where necessary. Both Mathematics teachers and research assistants were 

oriented to main activities and ethical issues pertaining to their respective tasks. 
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A stock of the revision DVD and the related home assignments were handed to head 

teachers for immediate issuance to those who completed home assignment one. Few 

copies of the main DVD and the home assignment one were also retained by head 

teachers for those whose materials might be misplaced or damaged. The learners in 

both schools were not informed of any other school where the experiment was also 

going on.  Learners of the experimental groups were further reminded of their roles 

pertaining to the model. 

3.12.6 Participants evaluation 

The evaluation strategy was intended to determine the extent to which the objectives 

of the model had been achieved, and the associated impacts on academic 

achievement. The study investigated both the formative and summative 

stakeholders‟ evaluative opinions. 

3.12.6.1 Formative evaluation 

The head teachers and Mathematics teachers participated in the formative evaluation 

through a focus group meeting session. Prior to the meeting, the participants were 

contacted in advance and asked for their willingness to attend the meeting. They 

were also informed about the time, objectives and venue for the meeting. 

Eight (8) teachers, including five (5) Mathematics teachers and three (3) head 

teachers from the schools of the experimental group, attended the meeting. The 

objective was to track the implementation of the model and the associated 

technology. Furthermore, the evaluation intended to remind the participants about 

their roles. Mathematics teachers and head teachers were allowed to give their 

opinions on any other area regarding the conduct of the experiment. These opinions 
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were inductively organized and presented under respective themes as shown in 

chapter six. 

3.12.6.2 Summative evaluation 

The summative evaluation was conducted at the end of the experiment to allow 

learners, parents, Mathematics teachers, and head teachers to give their opinions 

with respect to the usefulness of both the proposed model and the associated 

educational technology. The learners and parents participated in the evaluation 

exercise through structured questionnaires, whereas Mathematics teachers and head 

teachers participated through unstructured interviews (Appendices INT6, Q7 and 

Q9).  

Learners were asked to state whether the model sped up their use of the educational 

technology, whereby 135 learners responded. Furthermore, they were asked to rate 

the extent to which the use of the model improved the parents‟ supervisory support, 

in which case 138 learners responded.  

Parents were asked to indicate the extent to which the proposed model for OST 

technology integration strategies used by Mathematics teachers improved the speed 

of using the educational technology, whereby 116 parents responded. They were 

further asked to indicate the extent to which their own involvement in terms of 

supporting their children improved the speed of using the educational technology 

amongst their children, in which case 115 parents responded. Similarly, parents had 

to indicate whether the use of the proposed model had improved their children‟s 

interest in Mathematics, and 119 parents responded.  
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Moreover, learners and parents gave their opinions regarding the nature of the 

educational technology, and this attracted 148 learners and 127 parents.  Since the 

technology was actually deployed at home, learners and parents were thought to 

have more insights and, therefore, they were well informed about the nature of the 

educational technology.  

Additionally, the summative evaluation involved five (5) Mathematics teachers and 

three (3) head teachers, who were interviewed to give their opinions on how the 

implementation of the model and the use of the educational technology had helped 

them in performing their teaching and administrative duties.  

3.13 Design of the experiment   

A  quasi-experiment was carried out in this study to measure the effectiveness of the 

proposed model in hastening technology integration, thereby leading to improved 

academic achievement. According to Creswell (2005), experiments that are 

conducted in natural environments such as educational environment are usually not 

readily suited to exercise full control and random assignment of the participants. An 

experiment that is conducted in such a natural context is termed as quasi experiment. 

The procedures for the experiment design were adapted from Kiwango et al. 

(2018b). This study adapted a quasi-experiment because it was conducted in an 

educational system, which is natural. To minimize the effects that might have been 

bound to a single group or single measurement; the experiment involved 

experimental and control groups that comprised three schools each; and a series of 

measurements that involved a pre-test and three progressive tests. 
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The main objective of the experiment was to evaluate the effectiveness of the target 

model in hastening the integration of technology in OST learning, and the associated 

impacts on academic achievement.  The experiment compared both the speed of 

educational technology use, and the associated impact on academic achievements 

between the two groups. The variables for hastening technology integration included 

the responses (turn over) of target users, timeliness of technology use, intensity of 

technology use, and the use of other educational technologies. Academic 

performance was measured through class tests and home assignment scores. More 

details about the experimentation are given in chapter six. 

3.13.1 Treatment of experimental and control groups  

Initially, the researcher asked the school administration to integrate the experiment 

in their daily programmes. For example, the schools could use the records of the 

assignment and class tests as their official records, but none of the schools accepted. 

They explained that they were afraid because the researcher  was not part of the 

official teaching staff members; and hence they had no power to hold him/her  

accountable  for  any conduct.  On the other hand, due to the nature of the 

experiment; which required the learners to respond to home assignments at their 

own pace, the scores could not be accommodated in the school practices. The 

schools used to give deadlines for learners to submit home assignments, which was 

contrary to the nature of the study.  As a result, all interventions were run as an extra 

schedule to the schools‟ normal schedules.  

That being the case, the schools had to re-arrange their schedules to accommodate 

the intervention; for example, they had to spare time to allow for the conduct of the 

class tests, collection of the assignments, giving feedback to learners and so forth. 
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Similarly, the learners had to bear extra load as they had to work during their OST 

time. On the other hand, the experiment was set in a way that all class six topics 

were covered within the experiment period. The researcher considered that repeating 

the intervention to the control group would require more school and learners‟ time; 

and the learners would have to repeat learning the topics that they had already 

covered in the normal class teaching. 

Bearing in mind the above situations, the experiment was designed in a way that the 

control group could not lose or be deprived of a standard or widely used conditions. 

Care was taken to ensure that, each and every group and each and every class six 

learner in all the six schools considerably benefited from the experiment. Similarly,  

the difference between the accrued benefits had to be minimized, while at the same 

time maintaining the intervention. 

In this case, all learners from all groups participated in the monthly class tests, 

which were provided as part of the experiment. The participants were all provided 

with the test schedule in advance and asked to get prepared for the test. The test was 

marked, and the marked papers were returned to them. Mathematics teachers in all 

groups were given the marking scheme and requested to revise and correct the test 

with the learners. All learners from all groups who had television sets at home were 

given free DVDs that contained contents of class six topics. All of these learners 

were also provided with home assignments, which were all marked and the feedback 

availed to them.  

Furthermore, all learners from both groups who initially indicated that they had no 

television sets at home were asked if they had access to alternative technologies like 



113 

laptops or desktop computers. The aim was include them in the list of the 

participants, and provide them with DVDs, but none was found. However, the 

learners without television sets were allowed to freely take the DVDs and home 

assignments in case they could watch the DVD presentation in other places, or use 

the materials in future. The home assignments for those whose initial records 

declared that they did not have televisions were marked and the feedback was 

availed to them. However, their marks were not involved in the analysis because 

their OST conditions were not the same as those of their counterparts. Also, all 

learners remained with the educational technology and all the materials provided to 

them for future use. 

The main aspect that differentiated between the experimental and the control group 

is that the use of the educational technology for the experimental group was guided 

under the strategies pertaining to the model; while their counterparts were under the 

traditional practices. It is on the basis of this difference that the effectiveness of the 

new model was measured. 

3.13.2 Experiment tools 

The tools used to conduct the experiment were mainly the Digital Video Disks 

(DVDs) that were to be used with a DVD player; mobile phones, home assignment 

booklets, notebooks, a list of perceived best practices, examination papers, and end-

of-experiment questionnaire as described in section 3.9.1. 

3.13.3 Experiment procedures 

The experiment was conducted in seven steps, namely selecting the class to conduct 

the experiment, administering a pre-test class test, supplying DVDs and other 
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resources and treatment of the groups. Other steps included administering a post-test 

class test, assessment of the rate of technology integration and conclusion. 

Step 1: Selecting the class to conduct the experiment 

Class 6 learners were selected for the experiment because they were assumed to be 

more mature, as compared to those in lower classes. Class seven was not involved 

because they were expecting to sit for the National examination such that they had 

busy schedules with their teachers.  More details about the selection of the class for 

the experiment are given in section 3.7.2. 

Step 2: Administering a pre-test class test  

A pre-test class test for the target subject was administered to both the experimental 

and control groups at the beginning. The procedures pertaining to the administration 

of the pre-test are explained in section 3.9.1. 

Step 3: Supply of DVD and assignment booklets 

DVDs along with home assignment booklets were supplied to learners in both 

experimental and control groups through their Mathematics teachers. 

Step 4: Treatment of the groups 

Treatment of the experimental group was done under the strategies of the proposed 

model, and the control group under the traditional practices. More details on how the 

experiment and control groups were treated are given in section 3.13.1. 

Step 5: Conducting class tests   

Three monthly tests were administered to both groups during the experiment period. 

More details about the tests are given in section 3.9.1. 



115 

Step 6: Assessment  

The assessment of the effectiveness of the model in hastening technology integration 

and the associated impacts on academic achievement was undertaken through the 

respective variables. More details for the assessment are shown in section 3.13.4 and 

in chapter six. 

Step 7: Conclusion 

Conclusion on the hypotheses testing was made by comparing the general results 

between the experiment and control groups, and for each category of supervisory 

support.  

3.13.4 Measurements for the experiment 

The measurements for the experiment involved the following:  

3.13.4.1 Response (turn over) of target educational technology users 

The turnover for the educational technology use was useful to measure the extent to 

which the target users (learners provided with the technology) made the actual use of 

the technology. 

All target learners were provided with the educational technology (DVDs) to use 

during out-of-school time. Along with the DVDs, home assignment booklets were 

also provided to the learners. Some questions in the home assignments were 

designed in a way that the learner was supposed to view the DVD in order to answer 

them easily and correctly. Any learners whose work was collected at any time within 

the experiment period was given one (1) score, and those who did not have their 

work collected were given (0) mark. In this case, 1 and 0 were considered as ordinal 

data, whereby 1>0. 
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3.13.4.2 Timeliness of educational technology use 

The timeliness of educational technology use refers to the number of days between 

the time when the educational technology was acquired and when it was initially 

used. The timeliness was computed by counting the number of days taken from the 

date the educational technology was supplied, to the date of first attempt. Therefore, 

learners were asked to ensure that they indicated the dates whenever they answered 

the questions. Also, Mathematics teachers were required to check if the dates were 

written when learners submitted the notebooks.  

3.13.4.3 Intensity of educational technology use 

The intensity of technology use measured the extent to which the target users used 

the educational technology. It was worked out by referring to the total number of 

home assignment questions answered by each learner. Learners were supplied with 

two DVDs whereby the second one was given on the completion of the first DVD 

questions. The first DVD contained 65 questions and the second one 100 questions, 

thus summing up to 165 questions. The number of questions which were answered 

was extracted from the learners‟ answer sheets. 

3.13.4.4 Use of other educational technologies 

The use of other technologies determined whether the use of the proposed model for 

OST technology integration influenced the learners to make academic use of other 

educational materials apart from what was supplied to them. Such technologies 

could be a software or hardware such as a television programme, radio programme, 

computer programme or computer itself, telephone for communication or searching 

meaning of words and the like. Questionnaires were distributed and filled by 

learners to indicate whether the practices used to administer the use of the DVD 
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enabled them to use other types of educational technologies during the period of 

experiment (Appendices Q7 and Q8). The responses were coded 1, if the learners 

used other technologies; and 0, if they did not do so. In this case, 1 and 0 were 

considered as ordinal data, whereby 1>0. 

3.13.4.5 OST academic work achievement  

The approaches used in the measurement of OST academic achievement were 

adapted from Kiwango et al. (2018b). This variable was intended to determine if the 

use of the proposed model and the associated technology improved the scores on 

learners‟ home assignment. Learners were supposed to view the DVD presentation, 

learn and answer respective questions from the question pamphlets. An independent 

panel of two primary school Mathematics teachers  drawn from different schools did 

the setting of questions, their marking scheme and marking of the questions.  Some 

questions were formulated in a way that a learner had to play the DVD in order to 

answer them.  Learners were supplied with two DVDs comprising Mathematics 

learning contents and the respective home assignment booklets that covered all class 

6 topics.  

The first DVD contained four topics taught in school during the period of the 

experiment while the second one contained 6 topics which had already been taught 

from the beginning of the year. The first DVD had 65 questions while the second 

DVD had 100 questions. Apart from the question booklets, all Mathematics 

teachers, head teachers, learners and parents were assigned their respective roles 

pertaining to the use of the DVDs. Furthermore, the first set of DVDs which was 

issued to all target learners, was issued before the learners were taught the respective 

topics in order to reinforce the use of the DVDs. The second DVD was issued to the 
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learners after the completion and collection of all the first DVD questions; and it 

was for revision purpose as it contained the topics which had already been taught. 

The SPSS (log10) was used to transform the scores to maintain the normality of 

distribution of the corresponding data.  

3.13.4.6 In-school test achievement 

The objective of in-school test was to establish whether the use of proposed model 

for OST technology integration and so the speed up of educational technology use 

improved the in-school academic achievements. The target learners were given three 

monthly in-school tests preceded by a pre-test. The pre-test served as a covariance 

from which the scores of the progress tests would be adjusted, and it covered all 

class 6 topics taught to all six schools up to the test time. The three examinations 

schedules were distributed to all six schools in advance. The consideration was that 

learners who used more of the educational technology would have probably used 

more of the new model. Thus, in order to have a closer reflection of the proposed 

model for OST technology integration on class test achievements, questions were 

picked from topics  that were covered  in  related sets of DVD that  had been 

distributed to the majority of learners up to the test period. Furthermore, an inquiry 

was made to verify that the test coverage was also covered in the classroom teaching 

by all six schools. The log base 10 function in SPSS programme was used to 

transform the test scores to maintain the normality of distribution. 

3.13.5 Pre-experiment stakeholders’ opinions  

A focus group meeting was held between the researcher, Mathematics teachers, and 

head teachers. The aim was to sensitize the participants as the champion of the 

technology deployment, on the advantages of the experiment, so that they could 
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commit themselves to the performance of their roles.  The meeting also intended to 

deliberate on how learners and parents could be enticed and encouraged to make 

effective use of the educational technology. The result of the deliberation was 

considered for implementation as explained in chapter four. 

3.13.6 During experiment stakeholders’ opinions 

A focus group meeting that involved the researcher, Mathematics teachers and head 

teachers was held during the experiment. The purpose was to discuss the progress of 

the ongoing experiment and remind the participants about their roles. The responses 

of the participants were inductively organized into respective themes as presented in 

chapter six. 

3.13.7 Post experiment stakeholders’ opinions 

Mathematics teachers, head teachers, learners and parents were asked to spell out 

their feelings about the models and the technology. The purpose was to establish 

how the respective stakeholders perceived the usefulness of the model and the 

associated technology. Structured questionnaires and unstructured interviews were 

used to capture the perceptions of learners, parents and Mathematics teachers and 

head teachers about the usefulness of the model and the associated technology 

(Appendices Q7, Q9 and INT6). The results were scrutinized to further affirm the 

usefulness of the model and the associated technology, and finding out whether there 

were lessons that could be drawn and recommended for further improvements of the 

model. 
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3.14 Post implementation expert opinions 

Further to the implementation of the newly developed model, a meeting was a held 

at the Dodoma University to discuss the model. The researcher presented the 

findings of the study, including the development, implementation and testing of the 

model. This was followed by a session of open-ended questions, answers and 

comments from the panel of experts, among the aim being to improve the model for 

future use. In this case, the model was further refined by inclusion of capacity 

building as part of the model strategies as shown in chapter four. 

3.15 Validity and reliability 

Reliability is the degree to which an assessment tool produces stable and consistent 

results, while validity refers to how well a test measures what it is purported to 

measure. The validity of qualitative data were maintained through developing early 

familiarity with the culture of participating organizations before the  first data 

collection dialogues took place; searching for basic information about the 

participants before approaching them, and making appointments of interview 

meetings in advance. This enabled the researcher to effectively use the time allowed 

by focusing on important issues during the actual interviews. It also created a 

friendly environment whereby the respondents were free to give the required 

information. Lincoln (1995) and Erlandson, Harris and Allen (1993) say that this 

technique is important for establishing a relationship of trust between the researcher 

and the respondents.  

Triangulation technique was also used by involving several participants on the same 

phenomenon. In this method, individual viewpoints and experiences can be verified 

against others and, ultimately, a rich picture of the phenomenon is built. Government 
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officials, university educational technology experts, learners, parents, and 

Mathematics teachers and head teachers for example, made the evaluation of the 

resultant model. Furthermore, triangulation was maintained by involving 

participants from different regions as a necessity for obtaining a variety of 

perspectives in order to get a better, more stable view of reality based on a wide 

spectrum of opinions from a wide base of localities (Dervin, 1983).  

Moreover, during the introduction of the data collection process, the researcher 

explained to the respondents that they were free to participate and respond to the 

questions at their own will. The respondents were assured of the confidentiality of 

their identities and were given flexibility to accept or reject their participation. By so 

doing, the researcher was confident that the respondents were free to participate in 

the study and so give the correct information. Strauss and Corbin (1990) argue that 

in order to maintain reliability in qualitative data, research methods and strategies 

must be well-planned and implemented. The researcher did the best to ensure that 

the study was well planned and implemented in accordance with the acceptable 

research methods. 

According to Fonseca, et al. (2013), reliability measurement includes expert review and 

content definition. In this case, the researcher conducted a preliminary study whereby 

the research instruments were assessed and refined to avoid ambiguity and 

inconsistency of responses. Moreover, the research instruments were shared with 

research experts for comments and refinement. Additionally, the questionnaires were 

designed according to the existing conventional methods whereby, for example, the 

Likert scale was adopted. The validity of the qualitative data in this study was ensured 

through collection of quantitative data from numerous participants from diversified 
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locations; the use of standard procedures and tools like SPSS for data analysis, and the 

consistency of the data with the reviewed  literature. 

3.16 Ethical considerations 

The researcher adhered to the guidelines of research conduct of the office of the 

Postgraduate Studies of the University of Dodoma. The researcher obtained an 

introductory letter from the University authority before commencing to do  field 

work (see appendix P1). The introductory letter was addressed to the Regional 

Commissioner Offices in Arusha, Mwanza and Dar es Salaam to allow the 

researcher to get introduction letters to the selected schools and other respondents  

working under the relevant authorities (see appendices P2 to P18).  

The participants were briefed on the nature and purpose of the research, the 

procedures to be used, and the expected benefits to them and/or the society. The 

participants were further assured of the confidentiality of their identities. Again, the 

participants‟ consent to participate in the research was voluntary and free of any 

coercion from any authority. The avoidance of fabrication of data was maintained. 

The participants and the associated communities were respected while 

confidentiality of their identities was maintained. Moreover, the participants 

reserved the right to get the findings of the report for their use. The participants were 

also informed that they reserved the right to withdraw from the study with no 

condition. The research tools for learners, parents and teachers were translated into 

Kiswahili for them to understanding the questions.  

During data collection from learners, their particular Mathematics teacher 

introducedthe researcher to  the learners. The researcher read and clarified the 
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questions for better understanding, and allowed learners to respond to one question 

after another. The parent questionnaires and other tools were conveyed through the 

learners. The researcher read and clarified the items in these tools and asked them to 

clarify to their parents whenever deemed necessary. Learners were also asked to 

advise their parents to consult appropriate family members to help clarify the 

question items, if deemed necessary. Alternatively, the researcher‟s mobile phone 

number was conveyed to parents through their children so that, where necessary, 

they could call the researcher for more clarification. The administration of the 

research tools to the respondents other than learners, teachers and parents allowed 

the respondents to choose the language between Kiswahili and English or both. All 

Kiswahili based responses were later translated into English. The anonymous 

naming and data aggregation were adopted to hide the identity of the respondents. 

Research assistants were oriented to ethical issues as well. Data were stored in files 

and computers that were protected by password, and hard copies of the relevant data 

were privately kept in a secure place.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



124 

CHAPTER FOUR 

DEVELOPMENT OF THE MODEL 

4.1 Introduction 

This chapter explains the design procedures of the model that was intended for 

hastening technology integration; and ultimately, leading to improvement in 

academic performance among OST primary school learners. The chapter begins by 

describing the model; followed by an explanation of the main lessons learned from 

the general theoretical review, including the existing models. The insights gained 

from the current practices of Tanzanian OST technology disseminators are then 

explained. This is followed by an account of  the conceptual mapping of the target 

model derived from the parental models, the current practices, and the argument 

drawn from general theoretical reviews.  Then, the chapter explains how the model 

was refined based on insights gained from experts‟ opinions, followed by a 

discussion of the main aspects of the new model. 

4.2 Developmental stages for the model 

The development and refinement of the model were informed by the study design;-

the developmental research design, as stated in chapter three. In this case, the 

development of the model is a result of the insights that were gained during the 

original envision, and its refinement that took part during the study.  The 

developmental stages for the envisaged model involved; 

 General theoretical review 

 Investigation of the OST educational technology disseminators  

 Expert opinions during the validation of the model 

 Expert opinion during the validation of the stakeholder‟ perceptions 
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 Pre-experiment stakeholders‟ opinions 

 Post experiment expert reviews 

4.3 General theoretical review 

The model was informed by the general theoretical review, including the existing 

reviews of theories and models as shown in chapter two. A number of lessons were 

apparent in the theoretical reviews with respect to educational technology 

integration in the context of OST primary school learning: 

 Technology integration is useful for OST learners as it increases parental 

involvement, builds interest in school activities; and hence improves 

academic performance. 

 Effective strategies and use of best practices are essential to hasten OST 

technology integration. 

 Effective communication, stakeholders‟ participation and incorporation of 

their perceptions throughout the educational technology development cycle, 

linking to school curriculum and integration championship need to be 

considered throughout the educational technology integration cycle.  

 Stakeholder mobilization is required to win the stakeholders‟ willingness to 

own and deploy the educational technology. 

 Teachers can be involved as champions for effective educational technology 

integration.  

 The best practices for technology integration can be developed by learning 

from the best performing entities. However, they should be validated before 

their endorsement. 
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 Measurement of the speed of technology integration is essential to establish 

the level of technology use. 

 The variables for technology integration measurement include: integration 

speed (technology actual use, the readiness (timeliness, initiation to use new 

technology), intensity, and the impact (e.g. academic performance). 

The theoretical review initialized the main argument that: hastening of technology 

integration for OST primary school learners requires strategies that recognize and 

encourage stakeholders‟ participation throughout the integration cycle.  

In this case, the ADDIE, TIP and HFRP were adapted as parental models to define 

the constructs for the proposed model. The strength of ADDIE and TIP is that, they 

are described with clear and well systemized steps that can be complementarily 

implemented for technology integration. On the other hand, the HFRP as OST based 

model guides the definition of the main parts of the model that intend to enhance 

OST learning. These parts include the activity, input, output and outcome. The 

lessons learned from the parental models and the theoretical reviews were further 

confirmed and complementarily adapted to the lessons learned from the Tanzanian 

OST technology disseminators as shown in Table 4.1. The detailed theoretical 

reviews are dealt with in chapter two.  

4.4 Practices of OST educational technology disseminators (projects)  

This section explains the insights gained from the practices of OST educational 

technology disseminators in Tanzania with the highlights of their strengths and 

weaknesses. There were two OST educational technology disseminators, namely 

Ubongo Kids and Tanzania Broadcasting Corporation (TBC). The researcher 
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directly investigated the disseminators, and the primary data were used to discover 

the respective lessons. To supplement the lessons learned from these two OST 

educational technology disseminators, documentary review was done for a third 

institution, which is XPRIZE Project of 2017. While the discussion of XPRIZE 

Project was attempted in chapter two, the summary of the findings of the same is 

complementarily incorporated in this chapter. As shown in chapter two, the three 

entities dealt with OST technology dissemination with a focus on  primary schools.  

Two respondents from Ubongo Kids and TBC each were interviewed with a view to 

exploring their practices in respect of technology integration. Both respondents 

explained the strategies they used in designing and disseminating their respective 

programmes. The purpose was to confirm and complement the strategies that were 

discovered from theoretical review and the parental models. The results of their 

responses and the insights gained from the XPRIZE project were inductively 

organized into respective themes as presented in the subsequent subsections. The 

amalgamation and adoption of these strategies in the proposed model are 

summarised in Table 4.2 and further explained in the subsequent sections. 

4.4.1 Needs assessment 

According to the Ubongo Kids respondent, the operator uses the prototype of the 

intended technology to solicit the requirements for the target technology. According 

to the respondent, children as prospective users were allowed to view and rank their 

choices from different prototype designs. The ranking was carried out through oral 

or written examinations. Complementarily, teachers were also enquired about their 

perceptions regarding the requirements of the intended educational technology. The 
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design of the most preferred technology was then adopted in developing the 

intended educational technology. 

On the other hand, the TBC respondent said that they determined the needs of the 

prospective programme by referring to the primary school NECTA curriculum. Both 

Ubongo kids and TBC further indicated that the design of their programmes 

considers the local environment of Tanzanian primary school learners. As an 

example, they use Swahili language, which is familiar to the majority of Tanzanians. 

The review of XPRIZE does not explicitly indicate the initiatives for needs 

assessment.    

4.4.2 Designing the technology content 

The Ubongo Kids respondent said that the design of the technology content was 

collectively undertaken by a team of people mainly teachers, artists and technology 

experts. The TBC used a team of professionals charged with children‟s programmes 

to undertake video recording or prepare a live broadcasting programme. The review 

of XPRIZE project in this study does not explicitly indicate the initiatives to design 

a technology content or programme. However, the XPRIZE review indicates that 

there were efforts to upload the required technology content to the tablets which 

were distributed to respective children. Impliedly, may mean that there was a 

practice of selecting the technology content.  

4.4.3 Technology dissemination  

It was learned that the approach used by Ubongo Kids to disseminate the technology 

content included DVDs and television broadcasting. The TBC disseminated their 
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programmes in live and recorded broadcasting modes. The XPRIZE disseminated 

the technology content through tablets.  

These tablets and other infrastructure, including solar system, were all donated and 

freely distributed to children. The implementation of XPRIZE programme was 

managed by field supervisors. Despite the substantial costs reflected in XPRIZE 

technology dissemination, it was limited to only two districts in Tanga Region, as 

compared to Ubongo Kids and TBC, who took the advantage of the extensive 

coverage of television broadcasting.  

4.4.4 Championship strategy 

The Ubongo Kids respondent said that the project undertakings were championed by 

a team of teachers and artists, who were also the founders of the project. On the 

other hand, the use of champions such as teachers was not explicitly manifested in 

TBC programmes. Instead, the TBC used a team of well experienced professionals 

under the head of the respective section, to prepare and broadcast children related 

programmes, whereas the XPRIZE project used a field supervisor to provide 

technical assistance and ensure a smooth implementation of the programme. 

4.4.5 Involvement of stakeholders 

The TBC respondent said that during the broadcasting, they normally reach out-of-

scene children via digital communication; and involved them in the programme. In 

addition to that, the broadcasters invite some experts, administrators or government 

officials during live programmes broadcasting. As stated in sections 4.5.1 and 4.5.2, 

Ubongo Kids involves children and teachers in needs assessment. As further stated 

in section 4.5.4, the XPRIZE involves community members in the supervision of the 
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project implementation. Generally, there were efforts to involve the beneficiaries in 

the three projects. 

4.4.6 Partnership strategies 

The study found that there were efforts to obtain and maintain partnership with 

interested stakeholders in running the projects. It was reported that the TBC 

partnered with the Plan International in sponsoring children programmes. The 

Ubongo Kids project worked with partners, including the UN the TBC in 

broadcasting the programmes. The XPRIZE project is managed by UNESCO and 

the World Food Programme (WFP) in partnership with the MoEST, and the 

President‟s Office Regional Administration and Local Government (PO-RALG). In 

this case, the WFP provides the tablets, uploads software to the tablet, installs solar 

power to the village centres, maintains and replaces the tablets; whereas the 

UNESCO handles the educational component in co-operation with the MoEST and 

the PO-RALG. It can be noted that the partnership with these organizations is 

intended to improve the development and delivery processes rather than actual use 

of the technology.  

4.4.7 Evaluation  

The Ubongo Kids interviewees reported that they periodically conduct experimental 

testing to evaluate the effectiveness of their programmes.  The experiment used 

control and experimental groups; whereby the experimental groups were given the 

opportunity to use their educational technology as while sparing the control groups, 

before both groups are assessed on the basis of the same examination. The 

respondents reported that the academic achievement for experimental groups have 

always been statistically significantly higher than the achievement of control groups.  
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The TBC respondent said that they evaluate the acceptance of their programmes 

through feedback that is continuously received from the community. It was 

mentioned that they regularly receive positive comments from the community; 

which is the indication of the acceptability of these programmes.  They added that, 

even when a broadcasting request is made, the community is always eager to co-

operate with them. The XPRIZE team evaluates the project based on the ability of 

the respective children to demonstrate the ability in reading, writing and arithmetic 

skills.  

The summary of the practices of Ubongo Kids, TBC and XPRIZE projects and the 

depiction of their areas of strength and weaknesses is shown in Table 4.1.  
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Table 4. 1: Comparison of Ubongo Kids, TBC and XPRIZE programmes 

Strategy Ubongo Kids TBC XPRIZE 

Needs 

assessment 

Assessing needs regularly from 

learners and teachers  

Based on NECTA curriculum No explicit indication of needs assessment as a strategy 

Technology 

design 

Engagement of teachers, artists 

and technology experts 

Based on professionalism and 

practical experiences  

No indication of technology content design which implies 

that they may have been using the existing technology 

content 

Technology 

dissemination 

Use of DVDs and recorded 

television broadcasting 

Use of live and recorded 

broadcasting modes 

Use of donated and freely distributed tablets 

Championship Use of experienced teachers and 

artists  

Use children section resourced by 

professional and experience team 

Identifies and orients a person from community members 

to act as a local supervisor of the project 

Stakeholders‟ 

involvement 

Somehow involved, mainly during 

needs assessment 

Involved during broadcasting of 

the programme 

Involves the community members (e.g. the supervisor), 

national and local government authorities in general 

supervision and implementation of the project 

Partnership 

strategies 

Since the activities are non –profit 

oriented, there are mainly donor 

partners to support the related 

activities 

Since the broadcasting of child 

related programmes is non-profit 

oriented, donors  support the 

broadcasting of the programmes 

Local and foreign agencies support the management and 

implementation of the project 

Evaluation Based on academic achievement 

scores 

Based on stakeholders‟ opinions Based on the ability to demonstrate reading, writing and 

arithmetic skills 

Source: Researchers‟ construct (2018)
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4.5 Conceptual mapping for the proposed model  

Table 4.2 shows how the proposed model evolved from the ADDIE, TIP and HFRP 

models; the current practices that were drawn from the Tanzanian OST technology 

disseminators as well as the significant arguments drawn from theoretical reviews.  
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Table 4. 2: Conceptual mapping of the new model from ADDIE, TIP and HFRP models, current practices and general theoretical 

reviews 

HFRP - ACTIVITY 

 

HFRP-INPUT 

(CONDITION) 

HFRP – ACTIVITY +  

HFRP-INPUT 

HFRP-

OUTPUT 

HFRP-

OUTCOME 

ADDIE STEPS   TIP STEPS 

 

CURRENT 

PRACTICES 

 

GENERAL 

THEORETICAL 

REVIEWS 

(MAIN 

ARGUMENT) 

NEW MODEL 

CONSTRUCT 1 ( OST 

TECHNOLOGY 

INTEGRATION 

STRATEGIES) 

NEW MODEL 

CONSTRUCT 

2 

NEW MODEL 

CONSTRUCT 

3 

Analyze define relative 

advantage 

 

Needs assessment 

 

Require 

stakeholders‟ 

participation  

Stakeholders‟ perception 

assessment 

Hastened 

Technology 

Integration 

 

 

 

 

 

 

Improved 

Academic 

Achievement 

 

 

 

 

 

 

Evaluation Define objective and 

methods of 

assessment 

Evaluation 

Evaluation Require 

stakeholders‟ 

participation 

Validate stakeholders‟ 

perceptions  

 Prepare health 

environment (Human 

Involvement of 

stakeholders 

Require 

stakeholders‟ 

Mobilization for 

stakeholders‟ engagement 
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aspect) Championship 

strategy 

Partnership 

strategy 

participation    

 

 

 

 

 

Design 

Development 

Define technology 

integration strategies  

Technology 

content design 

Require 

stakeholders‟ 

participation 
Technology acquisition  

Implementation Prepare health 

environment 

Define technology 

integration strategies 

(technology and 

human aspects) 

Technology 

content 

dissemination 

Require 

stakeholders‟ 

participation 

Technology deployment 

Evaluation Define objective and 

methods of 

assessment 

 

Evaluation 

Evaluation Require 

stakeholders‟ 

participation 

Participant evaluation  

Source: Researcher‟ construct (2018) 
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In  Table 4.2, the first row presents  the components of HFRP adapted in the 

development of the new model which depict the main parts of the model.  The 

column labeled HFRP-activity depicts the main steps of the ADDIE and TIP as 

parental models. The column titled HFRP-input (condition) represents the main 

argument drawn from theoretical reviews, which signifies the need for the 

implementation of technology integration activities to take into account the 

stakeholders‟ participation. The column labeled HFRP-activity + current practices + 

HFRP-input stands for the construct technology integration strategies adopted for 

the parental models, current practices and general theoretical review. The HFRP-

output column depicts the second construct- hastened technology integration, and 

the last column,  HFRP-outcome, depicts the third which, which is the improved 

academic performance. These constructs are further explained in the subsequent 

sections. 

It can also be noted from Table 4.2 that the current practices for Tanzania OST 

technology disseminators confirm the findings of the theoretical reviews, including 

the reviews of the parental models. In this case, the needs assessment activity of 

current practices coincides with the analysis of the activity of both ADDIE; and 

defines the relative advantage of TIP, and therefore, it was adopted in the new model 

as stakeholders‟ perception assessment. Additionally, the involvement of 

stakeholders, use of championship and partnership strategies of current practices 

confirm the main findings of the theoretical reviews, which require stakeholders‟ 

participation and healthy environment for TIP model. This was adapted as 

mobilization for stakeholders‟ engagement in the new model.  
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The technology content design of the current practices is related to the design and 

development of ADDIE; and defines technology strategies of TIP model, which 

were adopted in the new model as technology acquisition. Also, the dissemination of  

the current practices supports the implementation of ADDIE, and prepares health 

environment for TIP technology integration strategies, which was adopted as 

technology deployment in the new model. On the other hand, the evaluation activity 

of current practices confirm the evaluation activity of ADDIE, and define the 

objectives and methods of assessment and evaluation of TIP model. This was then 

adopted as validation of stakeholders‟ perceptions and participant evaluation of the 

new model.  

Ultimately, the insights gained from the theoretical review including the review of 

the parental models were intermingled  with lessons learned from the current 

practices and stakeholders‟ opinions to evolve the  main constructs of the model. as 

shown in Table 4.1 and in Fig 4.2. .  

As shown in Figure 4.1, the symbols that were used for the diagrammatical 

presentation of the model are not tied to any standardization. In the context of this 

model, the terminator shows the main activities of the model, while the arrows show 

the nature of interaction among the components of the model. The round rectangles 

indicate the main constructs of the model, while the round squares show the 

stakeholders‟ participation.  
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4.6 Main constructs of the model 

As shown in Table 4.1 and in Figure 4.2, the proposed model for OST technology 

integration consists of three main constructs, which are the OST technology 

integration strategies, hastened technology integration and improved academic 

achievement. The model presented in Fig 4.2 was implemented in the context of this 

study. 

4.6.1 OST technology integration strategies 

The OST technology integration strategies are useful to the operationalization of the 

model. As shown in Figure 4.1, acquisition of technology is integrated with the input 

from the stakeholder‟s participation. As an example, technology acquisition remains 

a mere activity unless it incorporates the stakeholders‟ perceptions so that the 

resultant educational technology would fit the interests of the stakeholders. In other 

words, technology acquisition becomes a technology acquisition strategy when it 

integrates the stakeholders‟ perceptions. The new model is, therefore, defined in a 

way that the operation of each activity takes into account the stakeholders‟ 

participation; and the amalgamation of the two forms the construct OST technology 

integration strategies. 

Stakeholders‟ contribution can be captured through their involvement in performing 

the actual activity or giving their opinions. As an example, teachers can be involved 

in giving their opinion on the best technology content design preferences, designing 

the technology content, championing the technology deployment and evaluating the 

effectiveness of the model.  Likewise, stakeholders such as MoEST officers can be 

involved by validating the model based on their opinions. As such, the construct 
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consists of six strategies namely: stakeholders‟ perceptions assessment, 

stakeholders‟ perceptions validation, and mobilization for stakeholders‟ engagement.  

Other strategies are technology acquisition, technology deployment and participant 

evaluation. In the context of this model, the technology integration strategies are 

pursued in a manner worthy of hastening technology integration. The strategies are 

performed in a linear fashion; starting from stakeholders‟ perception assessment to 

participant evaluation. 

4.6.1.1 Stakeholders’ perception assessment 

The purpose of stakeholders‟ perception assessment is mainly to establish users‟ 

profiles in terms of their perceptions on educational technology design preferences 

and best practices of its use. The strategy is useful to ensure that the resultant 

technological product and the practices of its use appeal to the participant 

perceptions and expectation, and are compatible with their environment. In this 

study, stakeholders‟ perceptions were solicited from learners, parents, Mathematics 

teachers, class teachers and head teachers. 

4.6.1.2 Stakeholders’ perceptions validation 

Good as learners, parents and teachers may be in prescribing their perceptions, they 

may not be conversant with some of issues pertaining to the conducts of the 

educational system. This necessities the incorporation of other stakeholders such as 

university experts and government officials to validate the proposed perceptions. 

Therefore, validation of stakeholders‟ perceptions strategy involves the approval of 

the stakeholders‟ perceptions with respect to the suitability of the developed 

technology to the context of the prevailing educational system. This study engaged 
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the MoEST officials, District Chief School Quality Assurance Officers, Ward 

education officers and university experts to validate the stakeholders‟ perceptions. 

4.6.1.3 Mobilization for stakeholders’ engagement 

Mobilization for stakeholders‟ engagement is a preparatory strategy to reinforce the 

use of the resultant technology in the deployment scene. It involves the identification 

of the actual beneficiaries, their sensitization about the advantages of the technology, 

the sensitization on the stakeholders‟ roles and requisition of their willingness to use 

the technology. This study used focus group meetings and written communications 

to reinforce learners, parents and teachers to deploy the technology. As shown in 

section 4.9 and in Figure 4.2, this strategy was renamed „partnership contracting‟. 

4.6.1.4 Technology acquisition 

Technology acquisition suggests the selection of technology that fits the 

stakeholders‟ preferences.  Technology may be selected from the market depending 

on their availability; or otherwise designed from the scratch. The ones who were 

sought to champion the technology deployment are worthy to be involved in the 

selection or designing processes.  This study used Mathematics teachers and head 

teachers to design the educational technology; whose perceptions were integrated.  

4.6.1.5 Technology deployment 

Technology deployment entails its distribution and actual application by the 

intended users. The champion should interlink and coordinate the participation of 

the stakeholders for effective technology deployment. Strategies should be devised 

for enticement and follow-up of the technology deployment. The study made use of 
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teachers as champions, while  home assignments and class tests were issued to 

encourage the use of the resultant technology.  

4.6.1.6 Participant evaluation 

Participant evaluation determines the extent to which the expectations of the 

technology integration have been reached from the users‟ point of view. This 

involves the evaluation of the integration strategies and the resultant technology, and 

it may involve both formative and summative evaluation.  The study used learners, 

parents, Mathematics teachers and head teachers to evaluate the technology 

integration strategies because they had insights of the respective strategies. On the 

other hand, learners and parents evaluated the technology because they were actually 

involved in its use.  

Further explanation about the OST technology integration strategies is given in 

chapters three and five. 

4.6.2 Hastened technology integration 

This construct measures the speed at which the educational technology has been 

used by the intended stakeholders. This construct was measured through  responses 

from target educational technology users, timeliness of technology use, intensity of 

technology use and use of other technologies. This construct is influenced by the 

OST technology integration strategies construct, and it influences the academic 

achievement construct. Detailed explanation of the measurements of the construct is 

given in chapters three and six. 
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4.6.3 Improved academic achievement  

This construct measures the extent to which the use of new model and the associated 

technology improves the academic achievement of learners. In the context of this 

study, class tests and home assignments scores were used to measure the academic 

achievement. Detailed explanation with respect to the measurement of this construct 

is given in chapters three and six. 

4.7 Validation of the model 

Apart from confirming the suitability of the new model in the contexts of Tanzanian 

education system, the validation of the model  was useful in gaining more insights 

for further improvement. The new model was validated on the basis of the following 

sources:  

 Experts‟ opinions during the validation of the new model. This included 

opinions from the Government education officials (i.e. MoEST officials, the 

District Chief School Quality Assurance Officers, and University educational 

technology experts) through interviews. This is explained in this section. 

 Experts‟ opinions during validation of stakeholders‟ perceptions. Experts‟ 

opinions were solicited from the Government education officials (i.e. 

MoEST officials; District Chief School Quality Assurance Officers; Ward 

Education Coordinators; and the University educational technology experts) 

through interviews. This part is briefly highlighted in this chapter and dealt 

with in more details in chapter five. 

 Experimental testing, whereby the effectiveness of the model was assessed 

by measuring the variables related to the technology integration speed and 

academic achievements. This is dealt with in chapter six. 
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 During experiment stakeholders‟ opinions that took place during the 

technology deployment. A researcher-teachers meeting was held for general 

assessment of the model and the associated technology. This part is dealt 

with in chapter six. 

 Post experiment of stakeholders‟ opinions that took place after the 

experiment.  Mathematics teachers, head teachers, learners and parents were 

involved and shared their feeling about the model and the associated 

technology that they used. This part is dealt with in chapter six. 

 Post implementation of expert opinion. Further to the implementation of the 

model, there was expert review that, among other things, commented on the 

improvement of the model. This part is further explained in section 4.10. 

The opinions regarding the suitability of the new model in the Tanzanian context 

were sought from two MoEST officials, three District Chief School Quality 

Assurance Officers from the research regions, and two university experts in 

educational technology of the University of Dar es Salaam. The respondents were 

informed about the functionalities of the model, and then asked to comment on its 

applicability in the Tanzanian educational context (Appendix INT2). The main 

strategies underlying the proposed model were generally accepted and recommended 

for use in Tanzania by all respondents. The respondents further commented on areas 

of emphasis and further improvements. Their comments were inductively grouped 

and presented under the main themes as shown hereunder.  
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4.7.1 OST learning environment improvement 

There were 4(57%) respondents who indicated their concern on the alignment of the 

community environment and practices  to the use of the educational technology. 1 

(14%) of respondents suggested the need argued teachers to bear the responsibility 

of sensitizing both the learners and parents to raise their interest in the use of 

educational technology.  Also, 2 (29%) of them  suggested that teachers may make 

use of the school parents‟ meetings, telephones and even their children, to remind 

the learners and parents of their roles.  Furtermore, 2 (29%) of the respondents 

perceived parents as a possible barrier to the use of educational technology in OST, 

if they do not allow for OST study time for their children. These officials 

emphasized the need for parents to allocate time for talking to their children about 

the best practices for educational technology use, and provide them with necessary 

support. These suggestions confirmed the stakeholders‟ perceptions that were 

solicited from stakeholders. In this case, during the school- researcher-parents 

meeting, parents were sensitized on the need to be close to their children during the 

use of educational technology. In this study, teachers played intermediate roles 

between the school administration, learners and parents for the smooth use of 

educational technology. 

2 (29%) respondents maintained the need to conduct a preliminary investigation to 

ensure that the technology integration process makes use of the technology that is 

relatively more available, and more compatible to learners‟ environment. As 

explained in chapter three, this study made use of DVD because as offline 

technology, it was considered to be friendly to the learners‟ environment.  
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The comments of the 5 (71%) respondents were centred on the need to carry out 

needs assessment from the stakeholders. This recommendation confirmed the idea 

obtained from literature review, which requires the assessment of stakeholders‟ 

perceptions. The study conducted both formative and summative evaluations 

whereby learners, parents and teachers had the opportunity to give out their opinions 

about the educational technology design preferences and best practices of its use. As 

explained in chapter six, quasi-experiment was also conducted as part of evaluation.   

4.7.2 School environment improvement  

Regarding the normal school environment, the 2 (29%) of respondents proposed the 

need to sensitize and orient teachers to be in charge of the implementation of the 

technology integration processes. They further recommended teachers to participate 

in the development of the educational technology contents because they better know 

the learning avenues and challenges of their learners. They also argued for the 

government and other stakeholders to improve the motivation strategies for teachers 

to energetically perform their championship role. During the implementation of the 

new model, teachers were involved to ensure that the model is smoothly 

implemented, and technology integration is hastened. Teachers gave their 

preferences on the educational technology design and practices of its use. They were 

also involved in designing and deploying the educational technology.  

Regarding the argument that the government should come up with motivational 

strategies to energize teachers towards the integration of educational technologies in 

their schools, the study did its part by building intrinsic motivation to the teachers. 

The researcher encouraged the teachers to participate effectively by explaining to 
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them the advantages of the study. As an example, they were told that the study 

intended to facilitate and improve the performance of their teaching tasks. They 

were further told that the study would shorten the syllabus covering period, improve 

the performance of their learners, improve their relationship with parents and build 

learners‟ confidence in the target subjects. During the researcher-teachers‟ meeting 

that took place during the experiment, and through their responses in the post 

experimental opinions, 50% of the teachers, for example, said that the study 

improved their curiosity and creativity in creating and using new teaching materials 

and techniques, and 75% of them were motivated to issue more home assignments to 

their learners. They were committed to continue working closely with parents and 

encourage learners to use the educational technology (50%). This implies that 

teachers were intrinsically motivated towards championing the technology 

integration processes.  

4.7.3 Participant evaluation 

The 2 (29%) respondents strongly recommended that there being a mechanism in 

place to continuously measure the impact of the model on learners‟ academic 

achievements. Similarly, the main concern of the university educational technology 

experts was the aspect of evaluation. They strongly emphasized the need to conduct 

both formative and summative evaluation on the effectiveness of the proposed 

model and the associated technology as a basis for future improvements. Their 

recommendation confirmed the centrality of evaluation as also discovered from the 

theoretical reviews and the OST educational technology disseminators. This study 

made a continuous assessment of the learners through the day-to-day submission of 

attempted home assignment, and monthly class tests. Moreover, the triangulation 

technique was used to evaluate the effectiveness of the model in hastening 
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technology integration, leading to improved academic performance. In this case, 

learners, parents and teachers gave their views on the effectiveness of the model and 

the associated technology. More importantly, the evaluation strategy was extended 

to include formative evaluation.  

Based on the validators‟ comments, the insights gained from theoretical review 

including the lesson from the existing models, and insights from the OST 

educational technology disseminators were found valid. The extension of the 

evaluation strategy to include formative evaluation was a new discovery that added 

value to the model. This new discovery was reflected in the operationalization of the 

evaluation as a main strategy.  At this stage, the new model remained with the six 

strategies and three constructs as depicted in Figure 4.1.  

4.8 Pre-experiment of stakeholders’ opinions 

Further improvement of the model was also a reflection of the meeting that involved 

the Mathematics teachers and head teachers of the experimental groups. In this 

meeting, the researcher oriented the teachers to the model by explaining its 

objective, benefits and implementation procedures. As per the models‟ suggestion, 

the researcher intended to use the teachers to champion the experiment as part of the 

model, one of the strategy being the mobilization of stakeholders‟ engagement. 

Upon scrutinizing how to operationalize this strategy, it was realized that, there was 

need to impose a kind of a contract that would make the participants feel that they 

are bound to use the educational technology.  As a result, mobilization of 

stakeholders‟ engagement was renamed as partnership contracting to explicitly 

reflect the need to build the stakeholders‟ commitment towards the deployment of 

the model and the associated technology, as shown in Figure. 4.2. 
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Figure 4. 2: Renaming of mobilization of stakeholders’ engagement to partnership contracting strategy 
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4.9 Post implementation of expert opinions 

An academic expert review after the implementation of the model was held at the 

University of Dodoma. At this stage, it was found imperative to involve the aspect 

of capacity building so as to improve the influence of the model in hastening 

technology integration. Though the capacity building was somehow carried out 

during the implementation of the model, it was done as a sub-strategy during the 

implementation of partnership and design strategies; whereby stakeholders were 

sensitized on and somehow oriented to the model. Since this comment put more 

emphasize on this aspect, it was promoted to a full strategy; and then added to the 

model as a seventh strategy for future applications, as shown in Figure 4.3. 

4.10 Refined model for future applications 

Further to the implementation of the new model for OST technology integration and 

upon the scrutiny of the expert review comment on the issue of capacity building, 

the strategy capacity building was added to the model strategies. This necessitated 

the refinement of the model so as to reflect the inclusion of the same.  

The strategy capacity building entails all conducts that aim at assessment of 

knowledge of participants including the ICT literacy and the practices for 

sensitizing, orienting as well as molding knowledge, skills and attitudes of relevant 

participants so as to enhance the influence of the model. This strategy can be 

implemented via verbal communication like the use of scheduled meetings, 

seminars, workshops and formal training. Through meetings for example, the 

strategies and benefits of the model as well as the roles of the participants can be 

explained and insisted on. In addition, capacity building can be practiced through 

provision of necessary and affordable educational technologies by either the school 
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or parents. The use of written communication like parent letters, manual and books 

related to the technology applications can also contribute to the capacity building. 

Also, formal training that are need-focused can be useful as part of capacity 

building. 

The orientation of one or few categories of participants such as teachers who can be 

used to orient other categories of participants such as learners can be recommended 

as cost and time saving strategy. In this study, for example, aspects of capacity 

building included provision of DVDs that contained class six mathematics topics 

content, conducting researcher-parents‟ meetings,  school parents‟ meetings, parent 

letters and classroom sensitization sessions. The inclusion of teachers in designing 

the technology was also part of capacity building as it strengthened their familiarity 

and competence in using the same. Figure. 4.3 depicts the refined proposed model 

for future use. 
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4.11 Discussion 

This section reflects on the strength and limitations of the new model for OST 

technology integration. 

4.11.1 Participation of key stakeholders  

According to the presentation of the findings above, it can clearly be established that 

active participation of key stakeholders at all strategies is important for successful 

technology integration in the context of primary school education. The pioneers of 

OST learning, who are mainly learners, mathematics teachers, head teachers and 

parents, were fully engaged in the current study. 

The involvement of system users is seen as a critical success factor in technology 

integration (Ives and Olsen, 1984). User participation can be formal, whereby 

participants are systematically organized; or informal, whereby teams exist through 

relationships, discussions and tasks (Barki, 1994). Frequent communication and 

consultation lead to joint ownership of decisions and hence commitment to its 

implementation. Effective stakeholders‟ involvement in technology integration 

yields improved quality of the system; as it assures accurate user requirements, 

avoids costly system features that the user does not want or cannot use, improves 

levels of acceptance of the system, creates greater understanding of the system 

leading to effectiveness in its use, and increases participation in decision-making. 

The vitality of stakeholder‟s participation is also supported by theories including the 

Burkman, Epsteins and the PTD approach (Burkman, 1987; Chambers, Pacey and 

Thrupp 1989; Epstein, 2002; Veldhuizen et al., 1997). 
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The emphasis on full and active participation of key stakeholders without expert 

dominance throughout the technology integration cycle is a special strategy of the 

new model. 

4.11.2 Stakeholders’ perceptions as key factor 

The foundation of stakeholders‟ perceptions as a key factor to technology integration 

has been supported by the Burkman's theory of a user-oriented instructional 

development (UOID). The basis for Burkman‟s theory is that the previous 

instructional development models failed to adequately account for the social context, 

and as a direct consequence, failed to be widely implemented. Burkman's theory of a 

user-oriented instructional development (UOID) argues that, the opinions, needs and 

perceptions of the potential adopters are the primary forces that influence adoption 

of technologies (Surry and Farquher 1995). In the views of this theory, technological 

superiority is not a sufficient condition for adoption of an instructional product. 

Burkman (1987) asserts that in order to increase the utilization of instructional 

products, instructional models should be more user-oriented (Surry, 1996).  

According to the new model, solicitation and incorporation of stakeholders‟ 

perceptions is paramount to the whole processes of technology integration. This 

includes the opinions of the stakeholders on what they perceive to be the educational 

technology design preferences, and best practices of its deployment.  The engine of 

the new model is, therefore, built upon the perceptions of key stakeholders. The 

solicitation and integration of the necessary and feasible key stakeholders‟ 

perceptions lead to the ownership and adaptability of the model, and that is 

attributed to the strength of the new model for OST technology integration.  
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4.11.3 Contracting of stakeholders’ perceptions 

The new model advocates for validation and partnership contracting of the 

stakeholders‟ perceptions. This can be a formal or informal agreement that binds the 

stakeholders to perform their respective roles. The purpose is to make the 

stakeholders feel ownership and responsibility in deploying the educational 

technology. The popular contracting procedures should be designed in a way that 

convinces and entices the stakeholders to venture in by being sensitized on the 

advantages of the educational technology adoption. A study by John (2002) 

recommends the importance of partnership agreement as a catalyst to hastening 

technology adoption in OST. The study found that the school can build partnership 

with key stakeholders to finance the OST programmes, develop sense of ownership 

of OST programmes and facilitate professional development and sharing of 

information.  

The idea of contracting the end users so as to maintain a collective ownership and 

hasten the technology integration contributes to the strength of the proposed model.  

4.11.4 Technology integration championship 

Active engagement of key stakeholders can be fruitful in improving OST 

programmes, if there is a central point where these efforts can be coordinated and 

directed towards a common goal. Championship of OST programmes has been 

demonstrated by different OST agencies. As an example, the Institute of Education 

Science uses a champion to coordinate and link the school and families in order to 

align OST programmes with schools (Institute of Education Science, 2009). 

Likewise, the Year-Round Learning insists on the use of a champion in re-shaping 

the community understanding of the education system (Sarah, 2011). The use of 
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teachers as the center of communication between parents, learners and schools 

ensures effective dissemination of information among them, thereby maximizing the 

opportunity for the implementation of the model and the associated technology. 

Therefore, the use of championship aspects strengthened the implementation of the 

new model.  

4.11.5 Limitation of the model 

Despite the usefulness of the strategies of the new model, the model is limited to 

hastening technology integration in out-of-school time contexts than in classroom 

situations. Thus, the model assumes a close parental supervision of OST learning. 

On the other hand, the model is more suitable for primary schools where learners are 

dependent on adults‟ supervision than in higher educational levels. However, with 

some customization, the model can be applicable in secondary school contexts. 

Additionally, the new model is more useful for day scholars who have frequent 

interactions with their parents.  

The researcher has made efforts to ensure that the findings closely reflect the 

Tanzanian stakeholders‟ perceptions and institutional experiences, so as to make it 

more useful in Tanzanian contexts. However, with some modifications, the model 

can be adapted for use in other countries. It is true that, as shown in this chapter, the 

methods for the development of the new model have been grounded in the existing 

theoretical frameworks.  Perhaps, other studies that use a different set of methods 

and variables may lead to a different model that complements or supplements the 

functionalities of the new model.  
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Despite of these limitations; the suitability, acceptance and effectiveness of the new 

model have been indicated through its implementation, experimentation and 

stakeholders‟ evaluation.  
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CHAPTER FIVE 

IMPLEMENTATION OF THE PROPOSED MODEL* 

5.1 Introduction 

This chapter explains how the strategies for the proposed model were  implemented, 

and at the same time it discusses the associated findings. The organization of 

sections in this chapter does  largely reflect  the main strategies of the proposed 

model for OST technology integration. The first two sections deal with the findings 

pertaining to the assessment of stakeholders‟ perceptions and their validation. The 

third section explains how partnership contracting was implemented. The fourth 

section discusses the main procedures related to the designing of the intended 

educational technology, while the fifth section explains how the designed 

educational technology was used in the current study. Then follows the evaluation of 

both the model and the deployed technology in the sixth section; and discussion of 

the findings in the last section. 

 

 

-------- 

* Part of this chapter has previously published in the undermentioned publication 

and the publication has been adapted 

Kiwango, T., Mselle, L. & Mtahabwa, L. (2018a). Technology integration for out-

of-school time learning: The roles of teachers. International Journal of Educational 

Policy Research and Review, Vol.5 (2), pp. 24-30. 
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5.2 The respondents 

In each of the three regions involved in the study, the survey engaged head teachers , 

class teachers and Mathematics teachers from class one to seven, as well as the best 

three class five, six and seven learners together with their respective parents. Table 

5.1 shows the distribution of respondents by region. 

Table 5. 1: Distribution of respondents by regions 

Category 
Region Total 

Dar es Salaam  Mwanza Arusha Frequency Percent 

learners 29 36 27 92 35% 

Parents 28 26 24 78 30% 

Teachers 31 28 24 83 31% 

Head 

teachers 
4 4 3 11 4 

Total 92(35%) 94(36%) 78(30%) 264 (100%) 100 

Source: Field data (2016) 

As outlined in Table 5.1 above, respondents from Dar es Salaam were 92(35%), 

from Mwanza 94(36%) and Arusha were 78(30%).  The number of learners as 

respondents was leading with 35% followed by Mathematics teachers (31%), parents 

(30%) and then head teachers (4%). It can be argued that the relative small percent 

of respondent from Arusha region emanated from the small number of school (3) 

that were visited compared to the Dar es Salaam (4) and Mwanza (4). However, 

there was reasonable representation from the three regions ranging from 30% to 

36%. 



160 

5.3 Assessment of stakeholders’ perceptions 

This section presents the perceptions of stakeholders with respect to the perceived 

best educational technology content design preferences and the best practices of its 

use. The respondents were asked to indicate the practices that they perceived as 

useful to hasten the integration of educational technology. This was achieved 

through a questionnaire based on the Likert scale with five levels of agreement 

(Strongly Disagree (SD), Disagreed (D), Neutral (N), Agreed (A), and Strongly 

Agreed (SA)) where respondents were supposed to rank their preferences to the 

respective statements (Appendix Q1).  

5.3.1 Perceived best practices for educational technology use 

There were separate lists for perceived best practices for learners, parents and 

teachers as explained in the subsequent sections. 

5.3.1.1 Learners’ perceived best practices 

The study sought to establish from learners, the perceived best practices useful for 

the use of educational technology as shown in subsequent sections.  

Writing down main points 

The results on the extent to which learners perceived writing down main points as a 

best practice in using educational technology are shown in Table 5.2.  
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Table 5. 2: Writing down main points 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

disagree 
   

Arusha 15.8 0 0 42.1 42.1 100 

Mwanza 12.5 18.8 6.3 21.9 40.6 100 

Dar es Salaam 8 16 8 32 36 100 

Source: Field data (2016) 

The study established that the majority, which is 42.1% of learners in Arusha 

strongly perceived and perceived writing down main points as good practice, while 

40.6% as majority of learners in Mwanza strongly perceived the idea as useful. The 

majority which is 36% of learners in Dar es Salaam strongly perceived the practice 

as important. On the other hand, the minority of learners in the three regions ranging 

from 0% to 8% of learners remained neutral on the idea. The detailed description of 

the learner‟s perception on the practice can be read from Table 5.2. From the 

findings it can be interpreted that writing down main points was perceived as best 

practice by the majority of the learners; probably to help them as reference material.  

Concentration when using educational technology  

The extent to which learners perceived the concentration as a best practice in using 

educational technology is shown in Table 5.3.  
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Table 5. 3: Concentration when using educational technology 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree 
  

 

Arusha  0 0 5.3 26.3 68.4 100 

Mwanza  3.1 0 0 21.9 75 100 

Dar es Salaam  4 4 8 48 36 100 

 

Source: Field data (2016) 

With reference to the statistics in Table 5.3 above, it can be noted that 68.4% and 

75% as majority of learners in Arusha and Mwanza respectively, strongly agreed 

that they have to concentrate when using educational technology.  The majority of 

learners in Dar es Salaam which is 48% agreed on the practice. On the other side, 

the minority of learners in the three regions ranging from 0% to 4% disagreed with 

the practice. Detailed description of the perceptions of the learners on the practice 

can be noted from Table 5.3. It can therefore be said that most learners preferred to 

concentrate when using educational technology as this would enhance their 

understanding capacity. However, some few learners still indicated that they did not 

prefer to concentrate while viewing educational programmes on educational 

technology. 

Noting difficult areas 

Learners had also to indicate the extent to which they perceived noting down 

difficult areas for further reference as a best practice when using educational 

technology. The results are shown in Table 5.4. 
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Table 5. 4: Noting difficult areas 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree    

Arusha 0 5.3 0 36.8 57.9 100 

Mwanza 6.3 15.6 3.1 18.8 56.3 100 

Dar es Salaam 0 8 12 32 48 100 

 

Source: Field data (2016) 

As depicted in Table 5.4 above, it can be established that the majority of learners in 

the three regions ranging from 57.9% to 48% strongly supported that they should 

note down difficult parts and find solution later. The minority of learners which is 

3.1% in Mwanza remained neutral, while none of learners in Arusha and Dar es 

Salaam strongly opposed the practice. It can therefore be noted that majority of 

learners were willing to note down the difficult areas for future consultations, 

probably because they were determined to ensure that they understood the subject 

matter. 

Recording important programmes for future use 

Learners were also required to show the extent to which they perceived recording of 

programmes for further use as a best practice in using educational technology. The 

results are as shown in Table 5.5.  
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Table 5. 5: Recording important programmes 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree    

Arusha 0 5.3 5.3 36.8 52.6 100 

Mwanza 0 15.6 6.3 25 46.9 100 

Dar es Salaam 6.3 8 12 28 52 100 

 

Source: Field data (2016) 

About whether learners agreed with recording important programmes for future use, 

the majority of learners in the three regions ranging 52.6% to 46.9% were strongly 

convinced about the usefulness of the practice. Contrarily, none of learners in 

Arusha and Mwanza were strongly convinced about the idea, and 6.3% of learners in 

Dar es Salaam were strongly disagreed on the usefulness of the practice. More 

details about learners‟ perception on the practice can be drawn from Table 5.5. It can 

therefore be said that that learners from the three regions were very much willing to 

revise in future, what they learn in the present. 

Setting and following timetable for using educational technology 

Learners were asked to show the extent to which they perceived setting and 

following timetable as a best practice in using educational technology. The results 

are summarized in Table 5.6.  
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Table 5. 6: Setting and following timetable for educational technology use 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly agree 

   
 

Arusha  0 5.3 0 31.6 63.2 100 

Mwanza  3.1 15.6 3.1 15.6 62.5 100 

Arusha 0 0 16 28 56 100 

 

Source: Field data (2016) 

Based on the results in Table 5.6 above, the study established that, 63.2% to 56% of 

learners in the three regions strongly supported that setting and following timetable 

for using the educational technology is a best practice while the minority of them 

ranging from 0% to 3.1% strongly opposed the practice. The results imply that 

majority of learners in the three regions supported the idea, implying that they were 

eager to learn in a well-organized manner. 

Avoiding the use of technology for programmes that compromise academic 

performance  

Learners were also required to state the extent to which they perceived the avoidance 

of bad technology use as a best practice in using educational technology. The 

findings are as shown in Table 5.7. 
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Table 5. 7: Avoidance of bad technology use 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagr

ee 

Neutr

al 
Agree Strongly 

agree 
   

Arusha 0 15.8 0 36.8 47.4 100 

Mwanza 3.1 0 0 40.6 56.3 100 

Dar es Salaam 0 12 4 40 44 100 

 

Source: Field data (2016) 

As the findings suggest, the majority of learners in the three regions, ranging from 

56.3% of learners in Mwanza, 47.4% of learners in Arusha, and 44% of learners in 

Dar es Salaam, were strongly persuaded that they should avoid the use of 

educational technology for programmes that may compromise their academic 

performance. On the other side, a  minority of learners from the three regions,  

varying from only 0% in Arusha and Dar es Salaam, and 3.1% in Mwanza,  were 

strongly opposed to the the practice. This, therefore, meant that most learners in the 

three regions were careful about the programmes they should use and were equally 

aware of the outcomes of using programmes that would expose them to risky 

behaviours. However, as indicated, some of OST learners were not willing to avoid 

bad use of technology. Influence of peers may have been among the reasons for few 

OST learners embracing unintended technology uses.  

Use of educational technology during break time 

The extent to which learners perceived use of educational technology during break 

time as a best practice in using educational technology is shown in Table 5.8.  
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Table 5. 8: Use of educational technology during break time 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree   
 

Arusha  0 0 5.3 31.6 63.2 100 

Mwanza  12.5 0 3.1 21.9 62.5 100 

Dar es Salaam 0 4 8 36 52 100 

 

Source: Field data (2016) 

The findings in Table 5.8 above suggest that the majority of learners in the three 

regions,  varying from 63.2% to 52%,  strongly agreed with the idea of using 

educational technology during their break time. None of learners in Mwanza 

disagreed on the practice, while none of learners in Arusha and Dar es Salaam 

strongly agreed with the idea. This could be interpreted that majority of learners 

were normally interested in using educational technology like viewing television as 

part of entertainment.   

Not using programmes forbidden by adults 

Learners were needed to indicate the extent to which they perceived avoidance of 

forbidden technology programmes as a best practice in using educational 

technology. The findings are as shown in Table 5.9.  
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Table 5. 9: Avoidance of forbidden technology programmes 

Region 

Responses (%) 

Total Strongly 

disagree 

Disagree Neutral Agree Strongly 

agree 
  

 

Arusha 5.3 5.3 5 26.3 57.9 100 

Mwanza 6.3 0 0 9.4 84.4 100 

Dar es Salaam 0 0 8 24 68 100 

 

Source: Field data (2016) 

As the findings above indicate, the majority of learners in the three regions varying 

from 84.4% to 57.9% strongly suggested the need to avoid the forbidden 

programmes. The minority of learners ranging Arusha which is 5% of learners 

remained neutral on the idea, while none of them in Mwanza and Dar es Salaam 

disagreed with the idea.  This again, meant that majority of learners were in support 

of restricted access to the digital content as far as the parents and guardians would 

deem it fit.  

5.3.1.2 Parents’ perceived best practices 

In this section, the study sought to establish, from the parents in the three regions the 

level of agreement with the proposed best supervisory practices for supporting the 

use of educational technology in OST.  

Buying educational technology for children’s use 

Table 5.10 depicts the extent to which parents preferred buying educational 

technologies for their children.  
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Table 5. 10: Buying educational technology for children 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

disagree 

Arusha  0 17.6 5.9 35.3 41.2 100 

Mwanza 3.8 30.8 0 19.2 46.2 100 

Dar es 

Salaam 
0 17.4 13 26.1 43.5 100 

Source: Field data (2016) 

The findings in Table 5.10 above show the propensity for parents to purchase 

educational technology for their children for learning as a best practice among 

parents. In respect to that, the majority of learners in all the three regions varied as 

46.2% in Mwanza, 43.5% in Dar es Salaam and 41.2% in Arusha strongly agreed 

with the idea. On the contrary, none of the learners in Arusha and Dar es Salaam 

strongly disagreed, and none of them in Mwanza was  neutral regarding the practice. 

Generally, the results indicate that majority of parents were ready to buy educational 

technology for their children, showing that they realized the advantages of such 

technology in improving the academic achievement of their children.  

Provision of guiding material on how to use the educational technology  

Table 5.11 depicts the extent to which parents preferred providing guiding material 

for their children on how to use the educational technology. 
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Table 5. 11: Providing educational technology guiding materials 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 11.8 11.8 11.8 47.1 17.6 100 

Mwanza 7.7 30.8 3.8 23.1 34.6 100 

Dar es 

Salaam 
4.3 17.4 13 21.7 43.5 100 

Source: Field data (2016) 

The findings in Table 5.11 above indicate that majority of parents in Arusha (47%) 

perceived the practice of buying guiding materials for their children as best practice. 

Also, majority of parents in Mwanza (34.6%) and Dar es Salaam (43.5%) strongly 

perceived the practice as useful. However,  parents who either strongly disagreed,or  

disagreed or  remain neutral about the idea in Arusha were a minority (11.8%), , 

while 4.3% of parents in Dar es Salaam strongly disagreed with the practice, and 

3.8% of parents in Mwanza were neutral.  This signifies that the majority of parents 

were aware that their children could learn independently, if they were supplied with 

necessary materials. Since the model encourages communication between teachers 

and parents, parents had an opportunity to consult teachers about the kind of 

materials to buy for their children. 

Teaching how to use educational technology 

Table 5.12 depicts the extent to which parents preferred teaching their children how 

to use the educational technology. 
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Table 5. 12: Teaching how to use educational technology 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree 

Neutra

l 
Agree 

Strongly 

agree 

Arusha 11.8 11.8 17.6 23.5 35.3 100 

Mwanza 3.8 26.9 3.8 30.8 34.6 100 

Dar es Salaam 4.3 17.4 13 26.1 39.1 100 

Source: Field data (2016) 

Concerning the need to teach their children how to use educational technology, the 

majority of parents from the three regions ranging from 39.1% of parents in Dar es 

Salaam, 35.3% of Arusha parents, to 34.6% of parents in Mwanza strongly 

supported the practice. On the other hand, the minority of parents in the three 

regions varying from 3.8% of parents in Mwanza, 4.3% of parents in Dar es Salaam, 

to 11.8% of parents in Arusha strongly opposed the practice. It can be said that the 

majority of parents were willing to teach their children how to use the educational 

technologies because they were aware that learning through technology would lead 

to better understanding of the subject matter.  

Instruction on writing the summary of learned concepts 

Table 5.13 depicts the extent to which parents preferred the practice of instructing 

their children to write the summary of what they learn from the educational 

technology. 
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Table 5. 13: Instructing the summarization of learned concepts 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha  5.9 11.8 11.8 17.6 52.9 100 

Mwanza 7.7 15.4 0 26.9 50 100 

Dar es Salaam 4.3 8.7 13 39.1 34.8 100 

Source: Field data (2016) 

Regarding the practice of instructing their children to write down the summary of 

what they have learned as best practice, the majority (52.9%) of parents in Arusha 

and 50% of parents in Mwanza strongly agreed, and 39.1% of parents in Dar es 

Salaam agreed with the idea. On the other hand, the minority of parents (5.9%) in 

Arusha and 4.3% of parents in Dar es Salaam strongly disagreed and none of them 

in Mwanza remained neutral about the practice.  It can be noted that majority of 

parents were keen to enhance the learning process by giving a chance for their 

children to recall the learned concepts. 

Questioning on learned concepts 

Table 5.14 depicts the extent to which parents supported asking questions to their 

children about what they learned through the educational technology. 

Table 5. 14: Questioning on the Learned Concepts 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree Strongly Agree 

Arusha  11.8 5.9 11.8 35.3 35.3 100 

Mwanza 3.8 15.4 0 38.5 42.3 100 

Dar es Salaam 0 8.7 17.4 43.5 30.4 100 

Source: Field data (2016) 
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Based on the findings as depicted in Table 5.14 above, it was established that the 

majority of parents (35.3%) in Arusha and 42% of parents in Mwanza strongly, 

agreed and 43.5% of parents in Dar es Salaam agreed with the practice. On the 

contrary, 5.9% of parents in Arusha disagreed with the practice. None of parents in 

Mwanza and Dar es Salaam was neutral or strongly disagreed about the idea 

respectively. It can be learned that the majority of parents were willing to ask their 

children questions based on what they learned. This could be an indication that 

parents were very keen on evaluating the academic abilities of their children.  

Giving lists of educational technology programmes 

Table 5.15 depicts the extent to which parents supported the practice of giving lists 

of educational technology programmes to their children. 

Table 5. 15: Giving list of educational technology programmes 

Practice 

Responses (%) 

Total Strongly 

disagree 

Disagre

e 
Neutral 

Agre

e 

Strongl

y agree 

Arusha  11.8 5.9 23.5 23.5 35.3 100 

Mwanza  11.5 19.2 7.7 23.1 38.5 100 

Dar es Salaam  0 26.1 17.4 26.1 30.4 100 

Source: Field data (2016) 

The study established that, between 38.5% and 30.4% of parents strongly supported 

the practice of giving children lists of digital educational programmes. On the other 

hand, the minority (5.9%) of parents in Arusha and 7.7% of parents in Mwanza 

opposed and remained neutral about the idea respectively. None of parents in Dar es 

Salaam was strongly opposed to the practice. The study shows that majority of 

parents were ready to provide lists of digital educational programmes to their 
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children as they were willing to encourage them to engage in OST- based learning 

activities.  

5.3.1.3 Teachers’ best facilitation practices 

Kiwango et al. (2018a) sought to establish the extent to which teachers were willing 

to facilitate their learners to utilize educational technology in OST. The teachers in 

the three research regions indicated how they supported the teacher‟s related best 

practices of technology use, as presented in the subsequent sections. 

Using educational technology as teaching aids 

Table 5.16 shows the extent to which the use of educational technology as teaching 

aid was perceived by teachers as best practice. 

Table 5. 16: Using educational technology as teaching aid 

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0 23.5 11.8 58.8 5.9 100 

Mwanza 27.3 13.6 9.1 40.9 9.1 100 

Dar es 

Salaam 
4.2 12.5 8.3 58.3 16.7 100 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that the majority of teachers in Arusha (58.8%), 

Dar es Salaam (58.3%), and Mwanza (40.9%) supported the practice of using 

educational technology as teaching aid. While minority of teachers in Dar es Salaam 

(4.2%) strongly disregarded the practice, the minority of teachers in Mwanza (9.1%) 

strongly agreed and remained neutral on the idea. None of teachers in Arusha 
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strongly opposed the practice. The authors generally noted that the majority of 

teachers in the three regions were willing to use educational technology as teaching 

aid. Such practice would probably orient and attract learners to do the same in OST 

learning. 

Use of technology to communicate learners’ academic matters to parents  

Table 5.17 shows the extent to which teachers perceived the use of technology as a 

means of communicating learners‟ academic issues to parents. 

Table 5. 17: Teachers’ preference of communication with parents  

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0 0 5.9 29.4 64.7 100 

Mwanza 9.1 27.3 4.5 36.4 22.7 100 

Dar es 

Salaam 
0 0 12.5 62.5 25 100 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that the use of educational technology to 

communicate to parents on learners‟ academic issues was strongly supported by 

majority of teachers in Arusha (64.7%), while majority of teachers in Dar es Salaam 

(62.5%) and Mwanza (36.4%) just supported the practice. Contrastively, none of 

teachers in Arusha and Dar es Salaam was strongly opposed or opposed the practice, 

while the minority of teachers in Mwanza (4.5%) were neutral. The authors 

established that the majority of teachers in the three regions were willing to take the 

advantage of digital communications such as timeliness and affordability to 

communicate with parents. Compared to other means of communication such as 
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postal letters and face to face, use of digital communication may also be more 

affordable. 

Use of technology to communicate academic issues to learners 

Table 5.18 illustrates the extent to which teachers supported the need to 

communicate to learners through technology. 

Table 5. 18: Communication to learners through technology 

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 23.5 29.4 23.5 11.8 11.8 100 

Mwanza 18.2 40.9 4.5 9.1 27.3 100 

Dar es 

Salaam 
4.2 12.5 16.7 54.2 12.5 100 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that the majority of teachers in Mwanza (40.9%) 

and Arusha (29.4%) disagreed with the practice of communicating to learners 

through technology. Also, the majority of teachers in Dar es Salaam (54.2%) were of 

the opinion that the practice should be supported. On the other hand, minority of 

teachers in Dar es Salaam (4.2%) strongly opposed the practice, while the minority 

in Mwanza (4.5%) remained neutral, and minority in Arusha (11.8%) strongly 

supported and supported the practice. As shown in Table 5.27, the practice was the 

least preferable by teachers. The teachers who opposed the need to communicate 

with OST learners through communication technology might have been satisfied 

with the communications made during school hours; and those who supported the 
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practice thought that there could be circumstances whereby communicating with 

learners would be more effective (Kiwango et al., 2018a). 

Assisting learners with materials to learn the use of educational technology 

 Table 5.19 depicts the extent to which teachers supported the idea of assisting their 

learners with guiding materials to learn how to use the educational technology. 

Table 5. 19: Assisting learners with guiding materials to use educational 

technology 

Regions 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree  

Arusha 5.9 11.8 11.8 41.2 29.4 100.0 

Mwanza 22.7 13.6 0.0 54.5 9.1 100.0 

Dar es Salaam 4.2 16.7 12.5 54.2 12.5 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that the idea of assisting learners with guiding 

materials to learn how to use educational technology was supported by majority of 

teachers in Mwanza (54.5%), Dar es Salaam (54.2%), and Arusha (41.2%).  

However,  none of teachers in Mwanza was neutral about the practice, while 

minority in Dar es Salaam (4.2%) and Arusha (5.9%) strongly opposed the idea. The 

authors established that majority of teachers from the three regions accepted the 

practice of assisting learners with guiding materials that could instruct them to use 

educational technology. 
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Teaching learners how to use educational technology 

Table 5.20 indicates the extent to which teachers supported the practice of teaching 

their learners how to use educational technologies. 

Table 5. 20: Teaching how to use educational technology 

Region 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0.0 5.9 0.0 47.1 47.1 100.0 

Mwanza 27.3 18.2 18.2 18.2 18.2 100.0 

Dar es 

Salaam 
4.2 4.2 12.5 62.5 16.7 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango e al. (2018a) further established that the practice of teaching learners how 

to use educational technology as a best practice was agreed by majority of teachers 

in Dar es Salaam (62.5%), strongly agreed and agreed by majority of teachers in 

Arusha (47.1%), and strongly disagreed by majority of teacher in Mwanza (27.3%). 

The practice was strongly agreed, agreed and disagreed by teachers from Mwanza 

(18.2%). None of the teachers in Arusha strongly disagreed or remained neutral 

about the idea. It was established that, while the majority of teachers in Arusha and 

Mwanza agreed with the idea of teaching learners how to use technology, the 

majority in Mwanza disagreed. May be the majority of teachers in Arusha and Dar 

es Salaam, and some of them in Mwanza perceived that if learners are taught how to 

use educational technology and warned about their negative use, they would 

positively use and benefit from such technology.  
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Warning learners against negative use of technology 

Table 5.21 illustrates the extent to teachers perceived warning learners to avoid 

negative use of technologies as best practice.  

Table 5. 21: Warning learners against bad use of technology  

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0.0 0.0 0.0 35.3 64.7 100.0 

Mwanza 4.5 9.1 9.1 22.7 54.5 100.0 

Dar es Salaam 4.2 8.3 12.5 58.3 16.7 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that the practice of warning learners against 

negative use of technologies was strongly accepted by majority of teachers in 

Arusha (64.7%). The practice was further agreed by majority of teachers in Dar es 

Salaam (58.3%) and strongly agreed by majority of teachers in Mwanza (54.5%). 

While the minority of teachers in Dar es Salaam (4.2%) and Mwanza (4.5%) 

strongly disagreed with the practice, none of them in Arusha strongly disagreed, 

disagreed or remained neutral with the idea. It can be argued that the majority of 

teachers were informed of the impacts of technology abuse on learners‟ behaviour 

and academic performances, and therefore, they were willing to warn the learners 

accordingly (Kiwango et. al, 2018a). 
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Telling learners the advantages of using educational technology 

Table 5.22 shows the extent to which teachers supported the practice of telling their 

learners the advantages of using educational technology. 

Table 5. 22: Telling learners advantages of educational technology 

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0.0 0.0 0.0 41.2 58.8 100.0 

Mwanza 4.5 4.5 9.1 31.8 50.0 100.0 

Dar es Salaam 4.2 8.3 4.2 58.3 25.0 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) further established that the majority of teachers in Arusha 

(58.8%) and Mwanza (50%) strongly felt the need to  tell learners the advantages of 

using technology for learning. The majority of teachers in Dar es Salaam (58.3%) 

supported the idea whereas the minority (4.2%) strongly opposed and remained 

neutral about the idea, while the minority in Mwanza (4.5%) strongly opposed and 

opposed the idea. None of the teachers in Arusha strongly opposed, opposed or 

remained neutral about the practice. This implies that the majority of teachers 

understood that telling the learners about negative use of technology without telling 

them the advantage of the same was not enough to entice them to use the educational 

technology. 
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Giving learners home assignments that need the use of educational technology 

Table 5.23 illustrates the extent to which teachers perceived giving their learners 

home assignments that need the use of educational technology. 

Table 5. 23: Giving home assignment to motivate learners to use educational 

technology 

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 5.9 23.5 23.5 29.4 17.6 100.0 

Mwanza 36.4 18.2 4.5 36.4 4.5 100.0 

Dar es Salaam 8.3 16.7 8.3 45.8 20.8 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that, majority of teachers in Dar es Salaam 

(45.8%) felt that they should give learners home assignments that required the use of 

educational technology. Furthermore, majority of teachers in Mwanza (36.4%) 

supported and strongly opposed the idea, while majority of teachers in Arusha 

(29.4%) supported the practice. On the other hand, the minority of teachers in 

Mwanza (4.5%) strongly supported and remained neutral about the practice, while 

minority in Dar es Salaam (8.3%) strongly opposed and remained neutral on the 

practice, whereas minority of teachers in Arusha (5.9%) strongly opposed the task. It 

can be argued that the majority of teachers thought that telling learners about the 

good use of educational technologies without giving them something to work on was 

not enough to hasten technology integration. 
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Encouraging parents to buy educational technology for their children 

Teachers were required to indicate the extent to which they considered encouraging 

parents to buy educational technology for their children as best practice. The 

findings are summarised in Table 5.24 below. 

Table 5. 24: Encouraging parental facilitation 

Practice 

Responses (%) 

Total Strongly 

disagree 
Disagree Neutral Agree 

Strongly 

agree 

Arusha 0.0 17.6 23.5 41.2 17.6 100.0 

Mwanza 31.8 9.1 9.1 40.9 9.1 100.0 

Dar es Salaam 0.0 20.8 0.0 54.2 25.0 100.0 

Source: Compiled from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that, the majority of teachers in Dar es Salaam 

(54.2%), Mwanza (40.9%), and Arusha (41.2%) felt that they should encourage 

parents to facilitate their children with digital learning facilities. It was further noted 

that, the minority of teachers in Mwanza (9.1%) opposed, remain neutral and 

strongly supported the practice, while none of teachers in Dar es Salaam and Arusha 

strongly opposed the practice. The findings indicate that, majority of teachers 

recognized parents as extended OST teachers and that their efforts to support their 

children to learn during OST should be encouraged.  

Summary of learners, parents, and teachers’ perceptions 

Tables 5.25, 5.26,  and 5.27 present a  summary of the  stakeholders‟ perceptions on 

the respective practices. The summary presents the total scores of the respondents‟ 

perceptions in the three regions, to give an overall picture on the extent to which the 

respondents were willing or not willing to perform the practices. The strongly 
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disagreed and disagreed ranks were considered as an indication that the respondent 

was not willing to perform, or opposed the practice. Thus, the total scores for 

opposition for the three regions = (Strongly disagreed% +Disagreed %). The 

strongly agreed and agreed responses were considered as an indication that the 

respondent was willing to perform, or supported the practice. Thus, total scores for 

supporting for the three regions = (Strongly agreed % + Agree %). In this case, the 

total scores for the three regions is equivalent to 300%. The neutral responses are not 

included for the purpose of this summary. 

Table 5. 25: Summary of learners’ learning perceived best practices 

Practice 

Total scores 

 

Opposed supported 

Supported - 

Opposed 

Concentration when using educational 

technology 

11.1 

 

275.6 

 

264.5 

 

Not using forbidden programmes  16.9 270 253.1 

Normally use  educational technology 

during break time  

16.5 

 

267.2 

 

250.7 

 

Avoiding programmes that compromise 

performance 

30.9 

 

265.1 

 

234.2 

 

Setting and following timetable for 

educational technology use 

24 

 

256.9 

 

232.9 

 

Noting down difficulties  35.2 249.8 214.6 

Recording important programmes for 

future use 

35.2 

 

241.3 

 

206.1 

 

Writing down main points 71.1 214.7 143.6 

 

Source: Field data (2016) 

It was established that the learners significantly supported all the practices with a 

difference in total scores ranging from 143.6 to 264.5. In the order of priority, the 
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first prioritized practice was the willingness to concentrate when using educational 

technology (264.5 out of 300%), followed by not using forbidden programmes 

(253.1 out of 300%), and use of educational technology on break time (250.7 out of 

300%). Moderately supported practices were the avoidance of programmes that 

compromise performance (234.2 out of 300%) and setting and following timetable 

(232.9 out of 300%). The practices related to write up and recording were less 

supported.  

Generally, it can be noted that these practices that are less demanding in nature; for 

instance, concentration when using the technology was more supported than the 

practices which are more demanding like those which are related to write up. 

However, despite the difference, all practices were well supported and, therefore, 

considered useful during the technology deployment.  
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Table 5. 26: Summary of parents’ supervision perceived best practices 

Practice 

Total scores 

Opposed 
Supported 

Supported-

opposed 

Ask her/him questions on what she/he 

learns 

45.6 

 

225.3 

 

179.7 

 

Instruct her/him to summarize what he 

watched/learned  

53.8 

 

221.3 

 

167.5 

 

Encourage my child by buying educational 

technology for learning  

69.6 

 

211.5 

 

141.9 

 

Teach her/him on usage of educational 

technology 

76 

 

189.4 

 

113.4 

 

Buy guiding materials for her/him to learn 

use of educational technology 

83.8 

 

187.6 

 

103.8 

 

Get/give her/him lists of television or radio 

programmes  

74.5 

 

176.9 

 

102.4 

 

 

Source: Field data (2016) 

Based on the findings in Table 5.26 above, it appears that parents were more 

interested in practices that task their children to do something, like asking them 

questions on what they learned from the educational technology (179.7 out of 

300%). While learners were relatively less willing to write down notes, parents were 

very determined to ensure that their children wrote down the notes (167.5 out of 

300%). Parents were relatively less interested in the practices that required more of 

their financial and time commitments. These are:  searching and availing their 

children with educational programmes (102.4 out of 300%), buying the guiding 

materials for their children (103.8 out of 300%), and teaching them how to use the 

educational technology (113.4 out of 300%). Thus, like learners, parents seemed to 

have an attitude of avoiding the practices that demand more of their commitments.  
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Table 5. 27: Summary of teachers’ facilitation perceived best practices 

Practice 

Total scores  

Oppo

sed 

Suppo

rted 

Supported -

opposed 

Telling learners the advantages of proper use of 

educational technology 

21.5 

 

265.1 

 

243.6 

 

Warning learners against bad use of technology 26.1 252.2 226.1 

Using technology to communicate academic 

issues to parents 

36.4 

 

240.7 

 

204. 

3 

Teaching learners how to use educational 

technology 

59.8 

 

209.8 

 

150 

 

Providing learners with materials for learning 

how to use educational technology 

74.9 

 

200.9 

 

126 

 

Encouraging parents to buy educational 

technology for children 

79.3 

 

188 

 

108.7 

 

Using educational technology as teaching aids 81.1 189.7 108.6 

Giving learners home assignment which needs 

use of educational technology 

109 

 

154.5 

 

45.5 

 

Using technology to communicate academic 

issues to learners 

128.7 

 

126.7 

 

-2 

 

 

Source: Adapted from Kiwango et al. (2018a) 

Kiwango et al. (2018a) established that, almost all practices were supported by 

teachers with insignificant exception of the practice related to communicating to 

learners via technology. However, as it can be noted from Table 5.27, the difference 

between the total scores for supporting and opposing was almost insignificant (2% 

out of 300%). One may, therefore, say that the views of teachers on this practice 

were almost neutral.  
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According to Kiwango et al. (2018a), there may be circumstances where the 

communication could be more effective, if a teacher talks directly to the learner; for 

example, if a teacher instructs or reminds the learner to use the educational 

technology or directs her/him to attempt a home assignment during OST. They 

argued that, given the minute difference between the opponents and supporters of 

the practice, and given the fact that there may be circumstances that necessitate a 

teacher to communicate directly to OST learners for effective results, the 

consideration of the practice in hastening technology integration in OST should not 

be disregarded. The best approach could be for a teacher to communicate to the OST 

learner before parents and through a parents‟ owned communication technology. 

As shown in Table 5.27, and like learners and parents, Kiwango et al. (2018a) 

noticed that teachers were more supportive with the practices that hold them less 

responsible; for example, telling learners about the advantages of appropriate 

technology use or effects of its negative use. They further notice that, teachers were 

less supportive to the practices that hold them more responsible like issuing home 

assignments to learners that demand the use of educational technology, as it would 

demand their time for setting and marking the same.  

As a result, all learners, parents and teachers‟ perceived best practices were further 

validated through expert opinion, and then delivered to learners, parents and teachers 

for consumption.  

5.3.1.4 Head teachers’ perceived best practices 

Through the interview guides, this study sought to find out the type of strategies that 

the head teachers perceived as useful to ensure that learners use educational 
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technology during OST. The head teachers were also asked to share their 

experiences about the strategies that their schools implemented towards the use of 

educational technology. A total of 11 head teachers, i.e. the Head-teachers from 11 

schools (one from each school) of the three research regions were interviewed. The 

responses were appropriately organized into themes as:  working closely with 

teachers to create enabling environment for use of educational technologies; 

encouraging learners to make use of educational technology; and encouraging 

parents to support children to make use of educational technology. 

Working closely with teachers to create enabling environment for use of 

educational technologies 

The head teachers perceived working closely with the subject teachers to ensure that 

the learners are motivated to use the educational technology during OST, as the best 

practice. It was established that 8 (73%) of head teachers said that they should make 

sure that the subject teachers give learners some home assignment which would 

have to be done individually at home, the practiced which was thought would 

encourage learners to make use of the educational technology. However, only 3 

(27%) of the head teachers confirmed that their schools were making use of 

educational technologies, which was sought to entice teachers and learners to 

embrace educational technology. During this study, two home assignments were 

issued to learners as a way to reinforce them to use the educational technology. 

During the teachers-researcher meetings, especially the first meeting, the 

Mathematics teachers were sensitized on the need to issue home assignments to their 

learners as a way to encourage them to make use of the technology, and they all 

agreed to do so.  
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Encouraging learners to make use of technology for educational pursuit 

It was established that 3(27%) of head teachers confirmed that their school 

administration preferred to approach learners and encourage them to use educational 

technologies as a best practice.  These head teachers confirmed that they devoted 

their time in advising learners on positive use of educational technologies. They said 

that they usually told the learners both the advantages of positive use and 

disadvantages of improper use of technologies. They further advised learners on 

how to organize themselves and have time to engage in studies during OST. It was 

further established that 2 (27%) of head teachers had devised strategies whereby 

their schools located the educational electronic sources of learning materials and 

advised their learners to get and use them. Moreover, 3 (27%) of head teachers 

confirmed that their schools taught learners to make use of educational technology. 

These strategies confirm the perceived best practices that were agreed by teachers in 

the three research regions. During this study, the head teachers wrote letters to 

learners to encourage them to make use of educational technology (Appendix LT2). 

The letters told the learners about the advantage of making use of educational 

technologies and reminded them about the learners‟ perceived best practices.  

Encouraging parents to support children to make use of the educational 

technologies 

It was established that 8 (72%) of head teachers perceived that they should 

encourage parents to support their children to make proper use of technology at 

OST, and they did so by conducting regular parent meetings where parents are 

advised accordingly. Also, 3 (27%) of head teachers mentioned that they used text 

messages or telephone calls to communicate to parents,  and call their attention and 
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cooperation to help the learners, if for example, a learner was habitually reluctant to 

attempt home assignments.  These telephone calls and text messages were also 

meant to remind parents about their main roles in helping their children where it 

deemed necessary to do so. During this study, the head teachers of the experimental 

group conducted parent meetings where parents were informed about the importance 

of educational technology in improving the academic performance of their children. 

Also, the head teachers wrote letters to parents to remind them about their roles in 

supporting their children to make effective use of educational technology (Appendix 

LT1). 

5.3.2 Perceived best preferences for educational technology design 

Learners, parents and teachers from the three regions were asked to rank upon their 

preferred strategies for the educational technology designs. The results are shown in 

the subsequent sections. 

Giving explanation 

The results on how stakeholders preferred the presentation of educational 

technology materials through explanation are given in Tables 5.28, 5.29 and 5.30. 
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Table 5. 28: Learners’ preference of presentation through explanation 

Preference Arusha Mwanza 

Dar es 

Salaam 

Giving explanation Very Undesirable 7.4% 0% 6.9% 

Undesirable 3.7% 5.6% 6.9% 

Neutral 11.1% 2.8% 3.4% 

Desirable 29.6% 27.8% 37.9% 

Very Desirable 48.1% 63.9% 44.8% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 29: Parents’ preference of presentation through explanation 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Giving explanation Very undesirable 3.7% 2.8% 0% 

Undesirable 3.7% 0% 15.6% 

Neutral 3.7% 0% 3.1% 

Desirable 29.6% 47.2% 34.4% 

Very desirable 59.3% 50.0% 46.9% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 30: Teachers’ preference of presentation through explanation 

Practice Response Arusha Mwanza 

Dar es 

Salaam 

Giving explanation Very undesirable 5.6% 8.3% 2.6% 

Undesirable 5.6% 5.6%  0% 

Neutral 5.6% 2.8% 2.6% 

Desirable 38.9% 50.0% 47.4% 

Very desirable 44.4% 33.3% 47.4% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Based on the findings, more than 33% of learners, 46% of parents and 44% of 

teachers in each region were of the opinion that learning through the explanatory 

method of presentation is very desirable, whereas more than 38% of parents, 34% of 

parents, and 27% of teachers from each region were desirous with the method. The 

results show that majority of learners, parents and teachers perceived the use of 

explanation as best educational technology design preference, and therefore the 

method was adopted. The design of the target educational technology used this 

method, for example, to introduce the topic, to give the meaning of basic 

Mathematics concepts, and to outline basic procedure for performing a task.  

Use of examples 

Tables 5.31, 5.32 and 5.33 show the results on how stakeholders preferred the 

presentation of educational technology through examples 

Table 5. 31: Learners’ preference of presentation through examples 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of examples Very Undesirable 7.4% 2.8%  0% 

Undesirable 3.7%  0%  0% 

Neutral 7.4% 2.8% 3.4% 

Desirable 14.8% 19.4% 31.0% 

Very Desirable 66.7% 75.0% 65.5% 

Total 100.0% 100.0% 100.0% 

Source: Field Data (2016) 
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Table 5. 32: Parents’ preference of presentation through examples 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of examples Very undesirable 0% 2.8% 3.1% 

Undesirable 3.7% 0% 0% 

Neutral 3.7% 0% 0% 

Desirable 22.2% 27.8% 40.6% 

Very desirable 70.4% 69.4% 56.3% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 33: Teachers’ preference of presentation through examples 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of  examples Very undesirable 0% 2.8% 0%  

Undesirable 0% 2.8% 2.6% 

Neutral 0% 0% 2.6% 

Desirable 44.4% 52.8% 39.5% 

Very desirable 55.6% 41.7% 55.3% 

Total   100.0% 100.0% 100.0% 

Source: Field data (2016) 

Similar to the explanation method, all respondents in each region perceived the use 

of examples as a popular method. It was established that more than 65% of learners, 

56% of parents, and 41% of teachers indicated that the method was very desirable. 

Use of examples could be considered in learning Mathematics as it enables learners 

to comprehend and familiarize themselves with the difficult concepts. The results 

reveal that majority of learners, parents and teachers supported the use of example as 

the best educational technology design preference, and therefore the method was 

adopted. The DVD presenter used examples related to the learners‟ local 
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environments. As an example, the topic on fraction was introduced by referring the 

learners to a scenario where a parent can make use of the knowledge of fraction to 

divide the land to her/his children.  

Use of practical work 

The extent to which stakeholders preferred the use of practical work as a 

presentation technique in presentation of learning technologies contents is shown in 

Tables 5.34, 5.35 and 5.36.  

Table 5. 34: Learners’ preference of presentation through practical work 

Preference Arusha Mwanza 

Dar es 

Salaam 

Practical work Very Undesirable 0% 0%  3.4% 

Neutral 3.7% 2.8% 0% 

Desirable 14.8% 13.9% 31.0% 

Very Desirable 81.5% 83.3% 65.5% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 35: Parents’ preference of presentation through practical works 

Preference 
Arusha Mwanza 

Dar es 

Salaam 

Practical work Undesirable 0% 2.8% 3.1% 

Neutral 3.7% 2.8%  0% 

Desirable 22.2% 38.9% 34.4% 

Very desirable 74.1% 55.6% 62.5% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Table 5. 36: Teachers ‘preference of presentation through practical works 

Practice Response Arusha Mwanza 

Dar es 

Salaam 

Practical work Very undesirable 5.6% 0% 0% 

Neutral 5.6% 0% 2.6% 

Desirable 27.8% 19.4% 15.8% 

Very desirable 61.1% 80.6% 81.6% 

Total 100.0% 100.0% 100.0% 

Source: Field Data (2016) 

Similar to the use of explanation and examples, involving learners through use of 

practical works was relatively more preferred by all stakeholders in the three 

regions. Use of practical works was very desired by 81.5% of learners in Arusha, 

83.3% in Mwanza, and 65.5% in Dar es Salaam. Likewise, parents in Arusha 

(74.1%), Mwanza (55.6%), and Dar es Salaam (62.5%) indicated that they highly 

desired this method. Also, teachers in Arusha (61.1 %,), Mwanza (80.6%) and Dar 

es Salaam (81.6%) were very interested in the method. Probably, the stakeholders 

considered the hands-on experiences that are useful to support the development of 

practical skills, and how it could reduce abstraction of mathematical concepts.  

The designed DVD content consisted of numerous activities through which the 

learner is involved. The home assignment booklets mentioned the materials that the 

learners were supposed to prepare for respective activities. Such materials as water, 

piece of wood, piece of paper, pencil, water glass, and the like were drawn from the 

local environments and so were most affordable. The presenter would take the 

learners step by step in using these materials. During technology deployment, 

learners were instructed to prepare such materials and were oriented on skills such as 

pausing and rewinding the presentation. 
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Giving questions at the end of lesson   

Tables 5.37, 5.38 and 5.39 depict stakeholders‟ preference of giving questions at the 

end of presentations.  

Table 5. 37: Learners’ preference of presentation by giving questions at the end 

of lesson 

Preference Arusha Mwanza Dar es Salaam 

Giving questions 

at the end of 

lesson   

Very Undesirable 0% 0% 3.4% 

Undesirable 0% 0% 3.4% 

Neutral 3.7% 0% 0% 

Desirable 51.9% 25.0% 24.1% 

Very Desirable 44.4% 75.0% 69.0% 

Total 100.0% 100.0% 100.0% 

Source: Field Data (2016) 

Table 5. 38: Parents’ preference of presentation by giving questions at the end 

of lesson 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Giving questions at 

the end of lesson   

Very undesirable 0% 5.6% 0% 

Neutral 0% 0% 3.1% 

Desirable 22.2% 30.6% 31.3% 

Very desirable 77.8% 63.9% 65.6% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Table 5. 39: Teachers’ preference of presentation by giving questions at the end 

of lesson 

Practice Response Arusha Mwanza 

Dar es 

Salaam 

Giving questions at 

the end of lesson   

Very undesirable 0% 2.8% 0% 

Neutral 0% 2.8% 2.6% 

Desirable 27.8% 47.2% 21.1% 

Very desirable 72.2% 47.2% 76.3% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

As shown in Tables 5.37, 5.38 and 5.39; similar to the use of explanation, examples 

as well as practical works; questioning at the end was well preferred by all 

categories of stakeholders.  It was established that, learners in Arusha (44.4%), 

Mwanza (75%), and Dar es Salaam (69%) were very supportive of the questioning 

method. In addition to that, teachers in Arusha (72.2%), Mwanza (47.2%), and 

76.3% (Dar es Salaam) considered question method very useful. Furthermore, more 

than 63% of the parents in all the three regions were very supportive of the method.  

It was generally observed that the majority of respondents perceived the use of 

questioning approach at the end of lesson as best educational technology design 

preference, and therefore, the preference was adopted in the designing of the new 

technology. In this case, the researcher designed two home assignment booklets 

which were issued along with the respective DVD. The presenters referred learners 

to the respective sections and insisted they should attempt the questions accordingly. 

In so doing, the learners would probably find themselves replaying the DVD 

presentation and revise some concepts in the course of answering these questions. 

Thus, the aim of this questioning approach was also to reinforce the learners to 

revise the presentation for more understanding.  
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Illustration through drawings  

Tables 5.40, 5.41 and 5.42 indicate how stakeholders rate the use of drawings to 

present the contents in learning technologies.  

Table 5. 40: Learners ‘preference of presentation through drawings 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of drawings Very Undesirable 3.7% 2.8% 0% 

Undesirable 0% 5.6% 0% 

Neutral 0% 5.6% 0% 

Desirable 33.3% 33.3% 27.6% 

Very Desirable 63.0% 52.8% 72.4% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 41: Parents’ preference of presentation through drawings 

Preference 
Arusha Mwanza 

Dar es 

Salaam 

Use of drawings Very undesirable 3.7% 2.8% 0% 

Undesirable 0% 0% 6.3% 

Neutral 7.4% 0% 3.1% 

Desirable 29.6% 41.7% 34.4% 

Very desirable 59.3% 55.6% 56.3% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Table 5. 42: Teachers’ preference presentation through drawings 

Practice 
Response Arusha Mwanza 

Dar es 

Salaam 

Use of drawings Undesirable 0% 5.6% 0% 

Neutral 0% 0% 5.3% 

Desirable 50.0% 50.0% 42.1% 

Very desirable 50.0% 44.4% 52.6% 

Total 100.0% 100.0% 100.0% 

Source: Field Data (2016) 

Similar to the use of explanation, examples, practical works, and questioning at the 

end of lesson, the use of drawing in the design of educational technology was 

considered useful by all stakeholders across the three regions. Both learners and 

parents in all the three regions indicated a very high desire for the use of drawings. 

In particular, 50% of teachers in Arusha, 44.4% of teachers in Mwanza, and 52.6% 

of teachers in Dar es Salaam were very desirable with the method. It was established 

that, majority of learners, parents and teachers prefer the use of drawings, and 

therefore, the method was adopted.  
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Use of teaching aids 

Tables 5.43, 5.44 and 5.45 illustrate how stakeholders rate their desire on the use of 

teaching aids in presenting the content of learning technologies. 

Table 5. 43: Learners’ preference of presentation through teaching Aids 

Preference Arusha Mwanza Dar es Salaam 

Use of teaching 

aids 

Very Undesirable 0% 0% 3.4% 

Undesirable 05 2.8% 3.4% 

Neutral 7.4% 0% 0% 

Desirable 29.6% 16.7% 20.7% 

Very Desirable 63.0% 80.6% 72.4% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 44: Parents’ preference of presentation through teaching aids 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of  teaching 

aids 

Very undesirable 3.7% 0% 0% 

Neutral 3.7% 0% 6.3% 

Desirable 7.4% 22.2% 28.1% 

Very desirable 85.2% 77.8% 65.6% 

Total 100.0% 100.0% 100.0% 

Source: Field Data (2016) 
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Table 5. 45: Teachers’ preference of presentation through teaching aids 

Practice Response Arusha Mwanza 

Dar es 

Salaam 

Use of teaching aids Very undesirable 5.6% 0% 0% 

Neutral 5.6% 0% 2.6% 

Desirable 22.2% 16.7% 23.7% 

Very desirable 66.7% 83.3% 73.7% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Similar to the use of explanation, use of examples, practical works, questioning at 

the end of lesson, and the use of drawing, the findings in Tables 5.43, 5.44 and 5.45 

established that the use of teaching aids in presenting the educational technology 

contents is very much preferred by all stakeholders in the three regions. As the 

method was prioritized by not less than 63% of all categories of respondents in all 

regions, it was thus adopted in this study. Teaching aids from locally available and 

affordable materials were used for the presentations. 

Story-telling  

The extent to which stakeholders preferred the use of stories as a presentation 

method with educational technologies is displayed in Tables 5.46, 5.47 and 5.48.  
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Table 5. 46: Learners’ preference of presentation through story telling 

Preference Arusha Mwanza 

Dar es 

Salaam 

Story telling Very Undesirable 11.1% 19.4% 3.4% 

Undesirable 11.1% 19.4% 27.6% 

Neutral 18.5% 2.8% 17.2% 

Desirable 29.6% 36.1% 34.5% 

Very Desirable 29.6% 22.2% 17.2% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 47: Parents’ preference of presentation through story telling 

Preference 
Arusha Mwanza 

Dar es 

Salaam 

Story telling Very undesirable 11.1% 8.3% 6.3% 

Undesirable 14.8% 5.6% 18.8% 

Neutral 14.8% 11.1% 12.5% 

Desirable 29.6% 30.6% 34.4% 

Very desirable 29.6% 44.4% 28.1% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Table 5. 48: Teachers’ preference of presentation through story telling 

Practice Response Arusha Mwanza Dar es Salaam 

Story telling Very undesirable 11.1% 13.9% 2.6% 

Undesirable 22.2% 19.4% 10.5% 

Neutral 5.6%  0% 18.4% 

Desirable 33.3% 50.0% 42.1% 

Very desirable 27.8% 16.7% 26.3% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

The use of story-telling was very desired by less than 30% of respondents across the 

categories of respondents in all regions. The method was also desired by less than 

37% of learners, 35% of parents, and 50% of teachers across all regions. Therefore, 

it can be said that, compared to explanation and example methods, the use of story-

telling was relatively less preferred, and therefore it was not considered in the design 

of the educational technology. The reason may be that, the stakeholders would like 

to save time for solving mathematical problems and doing calculations instead of 

listening to stories. Perhaps this method could be more preferred by lower primary 

school learners as they still need to figure out the basic Mathematics concepts like 

addition, division and the like, in a form of story.  
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Illustration through cartoons  

The extent to which stakeholders preferred the use of cartoons as a presentation 

approach in designing learning technologies is portrayed in Tables 5.49, 5.50 and 

5.51.  

Table 5. 49: Learners’ preference of presentation through cartoons 

Preference Arusha Mwanza 

Dar es 

Salaam 

Illustration through 

cartoons 

Very Undesirable 48.1% 30.6% 13.8% 

Undesirable 7.4% 25.0% 24.1% 

Neutral 18.5% 5.6% 6.9% 

Desirable 22.2% 16.7% 48.3% 

Very Desirable 3.7% 22.2% 6.9% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 50: How parents prefer the presentation through cartoons 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Illustration through 

cartoons 

Very undesirable 29.6% 13.9% 9.4% 

Undesirable 18.5% 13.9% 15.6% 

Neutral 11.1% 11.1% 6.3% 

Desirable 25.9% 27.8% 40.6% 

Very desirable 14.8% 33.3% 28.1% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

 

 

 



205 

Table 5. 51: Teachers’ preference of presentation through cartoons 

Practice Response Arusha Mwanza 

Dar es 

Salaam 

Illustration through 

cartoons 

Very undesirable 5.6% 2.8% 0% 

Undesirable 11.1% 16.7% 7.9% 

Neutral 11.1% 19.4% 10.5% 

Desirable 33.3% 38.9% 50.0% 

Very desirable 38.9% 22.2% 31.6% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Less than 23% of learners, 34% of parents and 39% of teachers  considered the 

method as very desirable. Comparatively, teachers were relatively more interested in 

cartoons presentations than the learners and parents. For example, 38.9% of teachers 

in Arusha, Mwanza (22.2%), and Dar es Salaam (31.6%) preferred the method as 

compared to learners in Arusha (3.7%), Mwanza (22.2%) and Dar es Salaam (6.9%). 

Like the story-telling, use of cartoons was relatively less preferred by all the 

stakeholders, and therefore, it was not used in the design of the target educational 

technology.  Probably, the learners and parents might have thought of the cartoons 

as more suitable for lower classes compared to class five and six.  

Use of songs 

The extent to which stakeholders preferred the use of songs as a presentation 

technique in learning technologies contents is shown in Tables 5.52, 6.53 and 6.54.  
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Table 5. 52: Learners’ preference of presentation through songs 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of songs Very 

Undesirable 

33.3% 13.9% 13.8% 

Undesirable 14.8% 25.0% 20.7% 

Neutral 7.4% 0% 6.9% 

Desirable 29.6% 38.9% 20.7% 

Very Desirable 14.8% 22.2% 37.9% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

Table 5. 53: Parents’ preference of presentation through songs 

 

Preference Arusha Mwanza 

Dar es 

Salaam 

Use of songs Very undesirable 22.2% 22.2% 9.4% 

Undesirable 29.6% 8.3% 3.1% 

Neutral 3.7% 11.1% 25.0% 

Desirable 18.5% 27.8% 34.4% 

Very desirable 25.9% 30.6% 28.1% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 
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Table 5. 54: Teachers’ preference of presentation through songs 

Practice Response Arusha Mwanza Dar es Salaam 

Use of songs Very undesirable  0% 11.1% 13.2% 

Undesirable 27.8% 11.1% 7.9% 

Neutral 5.6% 19.4% 13.2% 

Desirable 38.9% 33.3% 44.7% 

Very desirable 27.8% 25.0% 21.1% 

Total 100.0% 100.0% 100.0% 

Source: Field data (2016) 

On the basis of the findings in the tables above, the use of songs was considered as 

very undesirable by 14.8% of learners in Arusha, 22.2% in Mwanza, and 37.9% in 

Dar es Salaam. Moreover, less than 31% of parents and 28% of teachers in the three 

regions were very desirable with the same method. Contrary to explanation method, 

and like the story telling and cartoons, use of songs was relatively less preferred by 

all the stakeholders, and therefore, it was not a focus in the design of the target 

educational technology. Like cartoons and storytelling, songs might have been 

thought to be more suitable for lower classes than class five and six.  
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Table 5. 55: Summary of learners, parents and teachers educational technology 

design preference total scores 

Preference Opposed Supported Support-Opposed 

Giving questions at the end of 

 lesson   15.00 873.00 858 

Practical works 15.00 864.00 849 

Use of teaching aids 18.90 855.60 837 

Use of drawings 30.50 848.40 818 

Use of Examples 31.70 848.40 817 

Giving explanations 84.00 780.90 697 

Story telling 236.60 562.10 326 

Use of songs 237.40 520.20 283 

Illustration through cartoons 294.00 505.40 211 

 

The approach used for designing the perceived best practices as shown in Table 5.25 

to 5.27 were applied in this study.  It can be observed in Table 5.55 that; two 

categories of the technology design preferences can be drawn based on the scores in 

the second column (opposition scores), and the fourth column (support – opposition 

scores); and these may be named as group A and B. Group A consists of the first six 

preferences, and group B consists of the last three preferences. The opposition 

scores for group A ranged from 15 to 84 leading to relatively higher scores in the 

fourth column that ranged from 697 to 858; meaning that these were supported by 

majority of participants. On the other hand, the opposition scores for group B in the 

second column were relatively higher; ranging from 236.60 to 294 leading to less 

scores in the fourth column that ranged from 326 to 211; meaning that these were 

relatively supported by the minority of participants. 

Therefore, it can be noted that the preferences of the majority of the stakeholders for 

the educational technology design were mainly those which engaged learners with 
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learning activities which were accompanied by use of teaching aids and drawings as 

well as giving questions at the end of lesson. In addition to that, majority of the 

participants supported the use of explanation and examples for better understanding 

of the basic concepts. Therefore, the design of the resultant educational technology 

considered these preferences accordingly (Examples of screen shots in Appendices 

SS 1 and SS 2).  

5.4 Ability to use television among primary school learners 

Since the experiment involved the use of DVD,  the ability to use compatible 

technology like television was central. Learners were asked whether they had ever 

operated a television on their own. The responses are as presented in Fig. 5.3. 

 

From the statistics above, it was established that in Arusha, 59% of the learners 

always used television, 19% often used, 11% never used, 7% rarely used and 4% 

sometimes used television. In Mwanza, the results were often (39%), always (25%), 

never (17%), sometimes (11%), and rarely (8%). In Dar es Salaam, learners said that 

they often used television (45%), always used (38%), sometimes used (14%) and 

 

 

 

Figure 5. 1: Learners’ ability to use television  

Source: Field data (2016) 
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rarely used television (3%). From the findings, it can be said that the majority of 

learners in all the three regions had the ability to use the television on their own. The 

reasons may be the ease of use and usefulness of television as well as accessibility 

by primary school learners. This justifies the use of DVD of which television is one 

of the compatible technologies as a right choice in this study. 

5.5 Validation of stakeholders’ perceptions 

Further to their solicitations, both the perceived best practices and the educational 

technology design preferences were validated as per the requirements of the 

proposed model. Consulting officials from MoEST (2), District Educational Quality 

Officers (3), University educational experts (2), and Ward Education Officers (11) 

achieved this. The respondents were briefed about the list of the perceived best 

practices and educational technology design preferences, and then asked to give 

comments on their suitability to the Tanzanian educational environment. Generally, 

all the respondents agreed that both the proposed practices and the educational 

technology design preferences were suitable for use in the context of the Tanzanian 

education system. Additional comments were also given with a view to 

strengthening the proposed practices and educational technology design preferences 

as shown in the subsequent sections. 

5.5.1 Designing the educational technology locally 

The respondents registered their appreciation for the methodology that was used to 

solicit the educational technology design preferences from the local stakeholders. 

All respondents supported the view that the resultant educational technology ought 

to meet the needs of the users because of the requirements which were locally 

determined. Some 10 (56%) respondents further suggested the use of locally 
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improvised materials in designing the intended educational technology so as to make 

it culturally and contextually relevant. In contrasting the expected technology and 

some technologies in place, 3 (17%) respondents were of the view that, most of the 

imported primary school broadcasted programmes are presented in a funny way or 

cartoons; which are not suitable for upper primary school learners. One (6%) of the 

respondents added that, many programmes broadcasted through televisions are not 

good to children because they show bad practices and unwanted information; 

associated with violence and malpractices. 

Generally, it was learned that the respondents did not prefer the technologies which 

are imported or made without consideration of the actual needs of intended users, as 

they may look too artificial for effective learning. Moreover, the respondents 

complained that these unfit technologies expose youngsters to risky behaviours such 

as violence, adultery, drug abuse and the like. These may be among the reasons that 

convinced the respondents to argue for the locally designed educational technology. 

The current study took care of this comment by incorporating the stakeholders‟ 

perceptions in the resultant educational technology. The objectives and selection of 

topics with respect to the design of the target educational technology were guided by 

the Tanzanian (NECTA) curriculum.  Furthermore, the study involved teachers in 

designing the intended educational technology. In the same lines, the materials and 

concepts that were available in the users‟ environment were used to design the 

educational technology.  

5.5.2 Flexibility in using the educational technology 

All respondents appreciated the use of DVD because of its affordability and 

flexibility. Specifically, 5(28%) of the respondents were of the opinion that, the use 
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of DVD as educational technology in OST allows flexibility to a learner to select 

and view the right content at the right time and at their own pace as opposed to the 

television or radio broadcasting channels. This implies that there are difficulties 

presenting the content of the radio and television programmes at a time when 

learners are at home. The reason could be the competition with other programmes; 

thus making it difficult for the educational programmes to be presented at the time 

most learners are thought to be at home. It is even more difficult to accurately 

predict the time when every individual child would be available to view or listen to 

the programme. The current study has taken care of this comment by designing and 

using a DVD content and home assignments in a way that the individual learners 

could flexibly make use of the same at their appropriate time.  

5.5.3 Sensitization campaigns for teachers and parents 

The sensitization strategies for teachers and parents to help learners to effectively 

use the intended educational technology and the best practices of its use were 

mentioned by 7 (39%) of the respondents. The respondents indicated that, if teachers 

and parents were well sensitized about the effective use of educational technology, 

they would eventually use the same knowledge to sensitize the learners. This implies 

that teachers and parents need to be equipped with perceived best practices which 

they would use to effectively support the learning processes of their children. 

Teachers and parents‟ meetings, learner sensitization by teachers, and issuance of 

learners and parents‟ letters were used as sensitization tools in this study. 

5.5.4 Government intervention 

It was mentioned by 8 (44%) of the respondents that the government intervention is 

important for ensuring the use of educational technology amongst the majority of the 
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Tanzanian OST learners. They proposed for the government efforts to invest in 

educational technology infrastructure across the country to enable the use of 

educational technology in all primary schools. They said that, if learners use the 

educational technology during school time, it would encourage them to do the same 

during OST. Government intervention in creating enabling environment for 

application of educational technology was recommended in this study. 

5.6 Partnership contracting 

As a strategy of the new model, this was effected by seeking the consensus and 

commitments of the learners, parents and teachers of the experimental group in 

playing their respective roles. The partnership contracting for teachers was achieved 

through a meeting that was attended by eight participants. The participants were 

explained about the nature of the experiment, and discussed about the stakeholders‟ 

perceptions for familiarity. They were asked to volunteer in championing the 

experiment.  It was observed that all the participants positively commented on the 

applicability and usefulness of these preferences in their school settings. All 

participants were further agreed to be in a frontline and volunteer to ensure that the 

experiment is successfully deployed for the benefits of their respective schools. 

As champions of the experiment, the Mathematics teachers dedicated a class session 

where they explained to learners about the nature of the experiment, and asked them 

to indicate their consent to participate in the same through voting. Furthermore, all 

learners with television at home, were given a questionnaire with a list of the 

perceived best practices, and they were asked to write yes or no to indicate their 

consent to use the educational technology and the best practices (Appendix Q5). In 

all cases, none of the eligible learner objected from playing their roles.  
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The partnership contracting for parents was achieved by holding a school and class 

six parents meeting where the introduction of the nature of the experiment was 

given. The attendance for all parents with televisions at home as the actual 

informants of the experiment was 37(63%) out of 59 learners‟ parents, 33 (59%) out 

of 56 learners‟ parents, and 38 (73%) out of 52 learners‟ parents for schools A, B 

and C respectively. As explained in chapter three, parents were requested to 

participate in the experiment where they were allowed to vote for their 

commitments. Furthermore, the head teachers issued a questionnaire to parents 

which required them to indicate their commitments to support their children in 

making use of the educational technology (Appendix Q6). In all cases, none of the 

eligible parents objected from participating in the experiment. Further explanations 

about the partnership procedures is given in chapter three.  

5.7 Acquisition of the proposed technology 

The DVD used in this study was designed by a team of Mathematics teachers, and 

head teachers under the guidance of the researcher. A series of meeting and 

consultations was useful to design the technology. The design took into 

consideration three aspects: firstly, the pedagogical aspects, content and materials as 

stipulated by NECTA curriculum; secondly, incorporation of stakeholders‟ 

educational technology design preferences; and thirdly, the use of locally available 

materials. Furthermore, the design used Swahili as a medium of instruction.  

The DVD content incorporated the NECTA class six curriculum and the 

stakeholders‟ educational technology design preferences. The first DVD contained 

class six topics which were not yet taught while the second DVD contained topics 

that had already been taught. The design of the DVD content was enriched with 
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stakeholders‟ preferences such as the use of examples, use of locally made teaching 

materials and learners‟ activities. Further details about the design of the target 

educational technology is given in chapter three. 

5.8 Technology deployment 

The technology deployment phase involved the distribution of the educational 

technology and home assignment booklets, as well as administration of class tests.  

Learners, parents, mathematics teachers, and head teachers from experimental group 

had already indicated their willingness to participate in the experiment and use of the 

technology, since the implementation of partnership contracting strategy. During this 

stage, all head teachers of control group were asked their consent to host the 

experiment, where they all made a verbal agreement to host the experiment in their 

schools and cooperate with the researcher and Mathematics teacher for smooth 

implementation of the experiment. Also, mathematics teachers of control group were 

asked to cooperate with the researcher for smooth deployment of the technology, 

where all of them agreed to participate in the experiment and provide necessary 

cooperation for the same. Learners of the control group were also asked of their 

consent to participate in the experiment and technology deployment, and it was 

reported that all the respective learners agreed to participate in the experiment 

accordingly.  

It was further observed that all learners with television sets at home were capable of 

performing the basic operations in using the DVD with television sets, and they had 

access to adult support in case they stacked. This implies that there were at least one 

family member who was knowledgeable about the use of television, who could 



216 

support the learners in using the DVD. This can be supported by the view that if the 

family had a television that was probably bought by an adult for their use, there 

would be at least one adult in the family who was somehow knowledgeable; and 

made use of the device. However, they were also reminded and oriented to basic 

television operations that were related to the use of the DVD including the function 

of pausing, rewinding, forwarding, and making selection of topic. 

The learners were further asked if they had technologies other than television, like 

desktop computers, laptops and radios which they could also use for educational 

pursuits. The aim was to establish whether there were alternative technologies that 

could also be used during the experiment period; or whether there were learners 

whose families did not own television set but had other technologies that could be 

used with the DVD, so that they could be added to the list of participants and 

oriented to its use.  About half of learners indicated to have a radio in their families 

and that they were capable of using them. Also, five learners reported that their 

families had desktop computers and two had laptops, while only one had access to 

and experience of using the desktop computer. Since all of the seven learners had 

also televisions at home, and majority of them had no access or experience in the use 

of the other technologies, and that the one with desktop had experience for its use, 

the need for orientation to the use of the other technologies was reasonably not 

considered. Similarly, no learner was added to the list of participants. 

All head teachers and mathematics teachers were found to own television sets at 

home and were capable of using the target DVD. This implied that teachers were 

capable of responding to learners‟ queries with respect to the use of the educational 

technology. As shown in chapter six, the technology deployment was structured in a 
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way that the effectiveness of the new model in hastening technology integration 

could be measured. More details about the procedures undertaken during technology 

deployment are given in chapter three. 

5.9 Participant evaluation 

The study made both formative and summative evaluations as per the requirements 

of the new model. The stakeholders gave their opinions pertaining the effectiveness 

of use of the model and the associated technology. More details about the 

stakeholders‟ opinions are given in chapter three and six. 

5.10 Discussions 

This section discusses the main areas of the findings presented in this chapter 

including the need for role definitions, the roles of learners, parents, and teachers in 

supporting the use of educational technology in OST. 

5.10.1 Active roles definition 

The presentation of the findings in this chapter reveals that the successful 

technology integration in primary school requires a clear definition of roles to make 

each part actively engaged in the use of the technology. The three role players are 

learners, parents and teachers. The roles are defined in such a way that each category 

of roles supports the other. For example, the frequent issuing of home assignments 

that need the use of educational technology will motivate learners to have a 

timetable for use of the technology, concentrate while using the technology, take 

notes, and look for adult support. The practices presented in this study have been 

well supported in the existing body of knowledge.  
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The theory of constructivism advocates for a learner to be more actively engaged 

with learning activities. Most of the practices presented in this chapter drive the 

learner to be involved in several activities during the OST learning. A learner, for 

example, is supposed to set and follow a learning timetable, write down main points, 

note down difficult areas for further actions, and record important programmes for 

future use. Though the constructivists truly tunes the mind-set of a learner to be 

more active and independent in learning, the attributes which certainly encourage 

learners to be creative and innovative, it does not address the social cultural settings 

which have significant influence on the learners‟ development.  

Social cultural theorists argue that human beings learn continually across a variety 

of settings, regardless of whether those settings are formally aimed at enabling 

learning, though some types of environment provide stronger support than others 

(Rogoff, 1994).  Social cultural theorists advocate for these practices that are 

essential to create a conducive environment for child development and effective 

learning. The practices presented above include the ones that are important to build 

self-discipline and control of OST learners in the course of making use of the 

educational technology. An example of such practice is the avoidance of using 

programmes like the pornographic programmes that compromise the study time and 

so their academic performance. Therefore, the need to build creative mind and self-

discipline in OST learning have been reflected in the learners‟ perceptions. 

5.10.2 Learners’  roles 

Learners remain to be the target of all these efforts for technology integration. They 

are the motivating factors for teachers and parents to devote time, resources, 

attention and funds. This study established that effective use of educational 
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technology requires learners to write down main points, concentrate when using 

educational technology, note down difficulties, record important programmes for 

future use, set and follow timetable. Learners need to also avoid using unnecessary 

programmes that compromise academic performance, utilize the break time for 

working on educational technology, and not use programmes forbidden by adults. 

The practices that were perceived by learners as best for technology integration in 

OST learning were consistent with the existing body of knowledge. 

Taking notes was considered as essential for the learners during the use of 

educational technology. According to Rowntree (1982), taking notes from what is 

viewed from television is useful for the learner to extend her/his attention span as 

compared to a mere watching, which may make his/her mind to wander off. Taking 

notes helps the learner to focus on the subject and on the task at hand; and also 

increases the ability to remember the lesson (Kesselman, 1982). Good notes should 

arrange topics into easy-to-review chunks of information that are clear and well 

referenced (Rowntree, 1982). Alexandra (2005) says that kids already have 

agronomies which they use to communicate between themselves, including secret 

messages. Therefore, parents should encourage kids to use such experiences of note 

taking so as to enable them to take more contents. Furthermore, Alexander urges 

teachers to train kids not only to note down the main points, but also to write a 

summary of a portion of the presentation in order to improve the understanding and 

likelihood of remembering.  

The practice of note taking can be extended to include noting down difficult areas 

for further inquiries. Learners should reflect on what they learned by addressing the 

difficult areas; and in order to do so, recording of difficult areas should be part of the 
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learning process. A learner for example, may ask her/his parents or a teacher on the 

following day to find out the solutions. This practice is useful to ensure that learners 

have fully understood the intended content thereby improving her/his performance. 

However, the conventional note taking may be a challenge if the programme is 

presented in an electronic device like television or radio. This is because 

presentations on such media are usually with high speed that the note taker may not 

be able to cope with. One of the controversial issues that was revealed in this study 

is how to strike a balance between the content and speed, because reduction of 

presentation speed reduces the content and vice versa. Sometimes, the leaner may 

find a programme that she or he may not have time to listen the whole of it and so 

note taking may not be helpful.  To alleviate this problem, one may record part of 

the programme as per the interest of the user, may be in flash disk for future use. 

The use of DVD and flash disk technology, for example, allows content to be 

captured from television or computer, stored and retrieved for future references. 

Modern technology allows learners to access content from programmes anywhere in 

the world; day or night, and record them for future referencing (Jisc Info, 2013). The 

use of multiple modern technologies by OST learners calls for parents‟ supports in 

terms of budget. Good enough, one of the practices that were perceived as best one 

by parents is their responsibility to buy educational technologies for their children. 

The practices like note taking and recording of difficult areas requires concentration 

so that the learners can be able to identify difficult areas or take proper notes. It is 

also true that a learner that concentrates for the purpose of taking notes will 

eventually gain more understanding of the subject matter. Experience shows that, 

there is a positive correlation between the extent of concentration on a television 
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presentation and the learning effectiveness. Solomon (1984), for example, states that 

learners who perceive television as an easy medium will expend less mental effort 

and process information passively, as compared to those who take television more 

seriously as they will expend more mental effort and engage in active processing. 

Thus, in order to enhance OST learning, teachers and parents should guide learners 

to concentrate while viewing educational television programmes. Some of the 

parents‟ roles that are suggested in this study are helpful for increasing the 

concentration of OST learners. The practice of asking the learners to summarize 

what was learned, teaching them on how to use the television and asking them what 

they learned through the television, for example, would encourage learners to 

concentrate in their digital learning.  

This is the evidence that the use of devices like the television or computer which 

have different programmes, may lower the learners‟ concentration, if at they are 

tempted to switch on to inappropriate programme. Therefore, learners should be 

made aware that they need to avoid programmes that compromise academic 

performance. Parental intervention in safeguarding children from technology abuse 

and its associated consequences is important to help the children to save their time 

for academic use. Parents should teach, provide guidance, and control technology to 

rescue children from technology abuse. According to Ashleigh (2010), control 

measures include the use of programme blockers.  

Sometimes, the OST learner may be tempted to view inappropriate programmes 

because they have free time and they do not realise that they are compromising their 

time that could be used for educational pursuits. A parent can use the timetable to 

direct the child what to do and what not to do. On the other hand, the learner can use 
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the timetable as a self-assessment tool to gauge the extent to which the learning 

targets are achieved. Also, a time table may act as a reinforcing tool to remind 

learners of what and when they are supposed to accomplish. Setting a time table can 

help the learner to know what is important and what is not. Grover (2016) observes 

that the unlimited time which is spent on technology by a child may lead to 

addiction; adding that as technology dependency increases, kids become more 

impulsive, moody, and less empathic, and as their hunger for more technology time 

grows, clashes with parents increase.  

Studies show that lack of time planning or loss of time for primary school learners is 

attributed to their involvement in risky behaviours. According to the survey in South 

Africa by UNICEF (2011), primary and secondary school learners are adversely 

affected by their misconduct in the digital environment at their home time. When 

asked about what respondents do most at home, only 13.5% of the respondents said 

they spent their home time for doing school-related assignments. The most common 

response was chatting on social network (30%), watching television and movies 

(16%), hanging out with friends (12%), and playing computer games (4%). When 

asked whether they talked to strangers/new friends on social networks, 42 % stated 

that they did so every day and 13% responded that they did so at least once a week.  

5.10.3 Parents’supervision roles 

UNICEF (2011) indicates that there is relaxation of children from parental control. It 

seems that children are not aware enough of what is right to use and what is not; and 

what the associated impacts are. The UN Convention on the Rights of the Child 

(2011) observed that as children contact with others through technology,they may be 

bullied, harassed or stalked (child „luring‟) and/or coerced, tricked or persuaded into 



223 

meeting strangers off-line, or being “groomed” for involvement in sexual activities. 

Vygotsky (1997), the pioneer of social cultural theory, argues that the participation 

of a child in social interactions and culturally organized activities plays a great role 

in influencing his/her psychological development.  

Advocating for the need of a parental supportive environment; Scott, (2013); 

Villarruel and Lerner, (1994); and Wertsch, (1991;), indicate that the out-of-school 

environment that has some connections to the school curriculum, well supervised 

with genuine and meaningful work and that uses digital media, would be expected to 

have a stronger impact on students‟ performance in schools than the environment 

which is totally out of the school curriculum.  According to socio-cultural theory, 

effective use of educational technology during OST calls for active engagement of 

parents. Therefore, parents are the number one supporters of the OST learning 

processes. The current study recognizes that parents are responsible to encourage 

their children by buying them educational technology for learning and guiding 

materials for use of the technology; teaching their children on usage of educational 

technology; instructing them to summarize what they have learned, asking them 

questions on what they have learned, and giving them lists of educational 

programmes to use.  

Henderson and Berla (1994) ascertain that an enhanced  OST learning environment 

which consists of a variety of educational materials and positive reinforcement by 

parents, is essential for intellectual and social development in children of all ages. 

Studies have revealed the parents‟ desires to buy for their children, educational 

technology. A study by Project Tomorrow (2015), for example, indicates that 41% 

of parents would like to buy educational technology for their children to use in 
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school, as far it is allowed by school administration; whereas 50% and 48% of the 

parents would choose a primary school with digital textbooks and laptops for every 

child. Similarly, 64% of the parents said they would pay an annual technology fee to 

support digital learning expenses. This is an indication that parents‟ preferences not 

only translate the high preparedness of parents to buy educational technology for 

academic use after school time, but also indicate that it is commonly practised. 

Parents should not only availed their children with educational technologies but also 

encourage, inspire, and teach them to make use of them (Bakker and Denessen 

2007). 

Teaching a child each and every thing on how to use the educational technology 

may demand a lot of time, which the parents may not afford. Naumanen and 

Tukiainen (2007) indicate that to teach less ICT experienced learners needs more 

time to enable them to become independent users of educational technology. 

Alternatively, parents can buy the material that the child would use to learn how to 

operate the intended educational technology. Apart from being less experienced with 

ICT learning, primary school learners are not assured of close supervision support 

during their OST learning like that of the school time learning. Tanzania is one of 

those developing countries whose education systems have not yet fully stocked 

schools with the basic learning resources, especially the digital related ones. Efforts 

at individual and family levels are, therefore, necessary to address the shortage of 

learning facilities.  

Parents can as well help their children by teaching them the best learning practices 

like summarization of learned concepts and learning through questioning (Peter, 

2009). It will therefore remain the role of the parent to remind and make a follow up 
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to ensure that the child is adhering to the perceived best practices for better 

technology use, including the ones explained in this chapter. However, the parent‟s 

efforts in helping the child to make effective use of educational technology are not 

enough without cooperation with teachers. This study explores the perceived best 

practices that a teacher can utilize to facilitate the use of educational technology by 

OST learners. 

5.10.4 Teachers’ facilitation roles 

Teachers serve as leaders for the learners in or outside the classrooms with regard to 

the use of educational technology. According to Kiwango et al. (2018a), the 

practices that a teacher can apply to encourage learners to use the educational 

technologies include: using educational technology as teaching aid; using 

technology to communicate academic issues to parents; using technology to 

communicate academic issues to learners; providing learners with materials for 

learning about digital issues; and teaching learners how to use educational 

technology. It also covers cautioning learners against bad use of educational 

technology; telling learners about advantages of proper use of educational 

technology; giving learners home assignment, which needs use of educational 

technology, and encouraging parents to buy the affordable educational technology 

for children.  

Kiwango et al. (2018a) argued that these teachers‟ roles are supported by the theory 

of constructivism where the role of teachers becomes facilitative in nature and 

learners are encouraged to learn more independently. Kirschner, et al. (2006) 

supports the constructivist ideas by proposing that, engaging learners in active 

learning and reflection of the real environment enhances the transfer of what is 
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learned to the novel problems encountered elsewhere. Juniu (2006) argues that, 

applying a constructivist approach in the learning process together with ICT creates 

more learning opportunities that encourage learners to be self-motivated and 

committed to critical thinking. The shifting of teaching to facilitation role of a 

teacher is also supported by the innovation diffusion theory, and the Technology 

Acceptance Model. 

The innovation diffusion theory by Rogers (2003) states that, the potential adopters 

of an innovation must learn about the innovation, be persuaded about the merits of 

the innovation, decide to adopt it, implement it, and confirm (reaffirm or reject) the 

decision to adopt the innovation. When it comes to the use of educational 

technology, Williams (2000) affirm that students have the tendency of relying more 

on teachers as a source of instructions. Students tend to be more attentive to teachers 

probably due to the fact that the teacher is mandated to examine and reward 

students. A primary school learner is aware enough that what is uttered by a teacher 

may relate to future examinations. Therefore, teachers are responsible not only to 

teach but also to examine and reward students‟ understanding and performance on 

educational technology concepts. The ease of educational technology use by primary 

schools learners as a result of being well-oriented to the use of educational 

technology will certainly, not only convince them to decide using the technology but 

also accelerate the speed of its diffusion.  

The model of Technology Acceptance (TAM) by Davis (1986) states that, learners‟ 

perceived usefulness, perceived ease of use, attitude towards using and behavioural 

intention to use the technology influence the speed of technology diffusion. This 

theory maintains that learners‟ perceptions on the benefits of the intended 
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technology in use are paramount to its diffusion speed. Therefore, the teacher as a 

champion to educational technology diffusion has to convince learners to use the 

technology by explaining to them its respective advantages.  

Apart from encouraging and inspiring, a teacher can also reinforce learners to apply 

the educational technology at OST by giving them home assignments that oblige 

them to use the educational technology. Harris (1997) supports that a learner can be 

motivated to use technology in OST if is given a home work that obliged her/him to 

use the educational technology, as they are reinforced by the award related to the 

work. Therefore, teachers can devise ways of rewarding their learners so as to 

motivate them to concentrate on viewing educational television programmes. The 

reward can just be a simple one, depending on the prevailing circumstances as 

considered useful by the learner. A teacher for example, can praise the child in front 

of others if she/he meets the agreed targets of educational technology use. 

Furthermore, teachers can demonstrate the actual use of the educational technology 

in order to entice the learners to do the same at OST.  The teacher, for example, can 

apply educational technology as teaching aid in classroom teaching. The use of 

teaching aid reinforces learning and ensures that the main points are understood by 

engaging learners‟ other senses in the learning process, hence allowing them to 

experience something that is abstract in life. If learners are made to easily 

understand the subject matter, they will probably regard the educational technology 

useful to them and so be compelled to use it. In this case, the teachers should also 

been keen in selecting the educational technology that enhance the understanding of 

the subject matter. Technology design preferences such as the use of examples, 

story-telling, cartoons, songs, drawings, explanations, practical works, questioning, 
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and teaching aids can be considered by a teacher in selecting the effective 

educational technology (An, Capraro, and Tilman, 2013; Bates, 1983; Boonen, 

Reed, Schoonenboom, and Jolles 2016; Eker  and Karadeniz, 2014; Findahl and 

Höijer, 1985; Kawanaka and  Stigler , 2009;  Keogh and Naylor, 2010; Loon-Hillen, 

Gog and Brand-Gruwel,  2010;    Nasab, Esmael, and Saren, 2015; Rosenshine, 

2012;  Thalheimer, 2003; Turan, 2014; Zazkis and Lijedhal, 2009).  

Educational technology that was used in this study can be regarded as a resort to 

supplement the scarcity of teaching materials. Studies have shown the need for 

individual schools or teachers to take initiatives to combat the challenge of learning 

materials in schools. For example, a study by Mtahabwa (2007) on Tanzanian 

educational practices indicates there are insufficient efforts by the educational 

authorities in providing good teaching and learning materials. The study supports the 

need for teachers or schools‟ efforts in minimizing the shortage of teaching and 

learning materials. Those individual school or teachers‟ efforts could be backed up 

by parents; if they are well encouraged and engaged.   

Similarly, Epstein (2007) calls for teachers and schools to relate to the learner as a 

child, not only as a learner, and to view both the family and community as the 

school‟s natural partners in the development and education of all children. In this 

school-family partnership, a school is responsible for encouraging parents to 

facilitate learning processes at home and for them to consider a home class as an 

extension of school classes. Thus, since teachers are familiar with curriculum issues, 

they can encourage and advise parents to buy relevant learning facilities for their 

children. 
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Similarly, the teacher can use the technology to communicate to parents regarding 

the learners‟ progress. A research by Project Tomorrow (2015) shows that 55% of 

parents prefer their children‟s teachers to communicate to them through mobile 

phone text messages. The reason may be its affordability and flexibility as compared 

to phone calls which are more expensive and which require instant responses.  
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CHAPTER SIX 

EXPERIMENTAL EVALUATION OF THE MODEL* 

6.1 Introduction 

This chapter presents the results of the experimental evaluation of the new model. It 

begins by presenting the hypothesis that tests the effectiveness of the new model in 

hastening technology integration for OST primary school learners. The results of the 

measurements for the variables were the responses of target users, timeliness, and 

intensity of technology use, as well as initiatives for the use of other technologies. It 

proceeds by presenting the results of the hypothesis testing which measures the 

impact of the model and the associated technology on academic achievements being 

the achievements in OST works and in-school works. Then, it explains the during 

experiment and post experiment stakeholders‟ opinions that were investigated from 

parents, teachers and learners. The chapter ends by discussing the major issues that 

were observed from the findings.  

 

 

…………………….. 

* Part of this chapter was previously published in the under-mentioned publication 

and the publication has been adapted. 

 

Kiwango, T., Mselle, L. & Mtahabwa, L. (2018b). Technology applications in out-

of-school time and performance in home assignment among primary school learners 

in Meru District, Tanzania. International Journal of Educational Policy Research 

and Review, Vol.5 (2), pp. 20-23. 
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6.2 Hypothesis testing 

The objective of the hypothesis testing was to determine the effectiveness of the 

proposed model for OST technology integration in improving the speed of 

educational technology integration by primary school OST learners. Parallel to that, 

the impact of deploying the proposed model for OST technology integration and the 

associated technology on academic achievement was measured. The influence of the 

proposed model and the associated technology was measured by testing two main 

Hypotheses.  

6.2.1 Hypothesis one 

Null hypothesis (H0): The use of the proposed model for OST technology 

integration does not improve the speed of the use of educational technology by 

primary school learners in any of the OST supervisory supports environments. 

Alternative hypothesis (Ha): The use of the proposed model for OST technology 

integration improves the speed of the use of educational technology by primary 

school learners in all of the OST supervisory supports environments. 

The speed of technology integration was measured by the response (turn over) of 

target users, timeliness, and intensity of technology use as well as the use of other 

technologies as detailed under: response (turn over) of target educational technology 

users; timeliness of educational technology use; and intensity of educational 

technology use. 
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6.2.1.1 Response (turn over) of target educational technology users 

The response to educational technology use measured the extent to which the target 

users (learners provided with the technology) made the actual use of the educational 

technology. The results are shown in Table 6.1.  
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Table 6. 1: Mann Whitney test for actual use of educational technology 

Groups Technology use Number 

 of 

respondents 

(N) 

Mean 

(M) 

Standard 

deviation 

(SD) 

Mann 

Whitney 

(U) test 

P-

value 

(P) 

Used Not 

used 

1. Overall Groups Experimental 110 57 167 0.65 0.47 7916 0.000 

Control 46 97 143 0.32 0.46 

Sum 156 154 310   

2. Levels of OST 

Supervisory 

supports 

2.1 Highly 

supervised  

Experimental 35  24 59 0.59 0.49 858 0.002 

Control 12 30 42 0.28 0.45 

2.2 Moderately 

supervised 

Experimental 34 22 56 0.60 0.49 1169 0.000 

Control 17 46 63 0.26 0.44 

Experimental 41 11 52 0.78 0.41 651 0.001 

Control 17 21 38 0.44 0.50 

Source: Field data (2016) 
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As shown in Table 6.1, the total number of participants was 310, out of which the 

experiment and control groups consisted of 167 and 143 respectively. It was found 

that; 110 (66%) of the experimental group, versus 46 (32%) of the control group used 

the educational technology which they were supplied with. Furthermore, the 

experimental group formed 71% of the 156 learners of both groups who used the 

educational technology while, the control group formed 63% of the 154 learners of 

both groups who did not use the educational technology. The mean scores were 0.65 

and 0.46 for the experimental and control groups respectively. While more than 50% 

of the experimental group used the educational technology, users from the control 

group could not exceed 50% across all supervisory support levels.  

In this study, the use of the educational technology by learners was at their freedom 

and they were informed of their right to withdraw from its use at any time. Compared 

to conventional practices whereby a learner would be obliged to respond to the 

directives of their teachers, there were no force exerted on learners who did not 

respond to the use of the educational technology. The scores of these assignments 

were not processed for official use other than the experimental use. As normal 

practices, the learners were also loaded with other home assignments to which they 

were obliged by school rules to respond. Therefore, in this context, the achievement 

of 66% as the actual technology use by experimental group versus the control group 

(32%) was obviously appreciative. 

Supportably, Mann-Whitney test revealed a statistically significant improvement in 

the use of educational technology by the experimental group across all supervisory 

support levels. Therefore, null hypothesis was rejected at 95% confidence level with 

an overall output of U=7916, N1=167, N2=143, p (0) <0.05. The results in the 
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category of high supervisory supports were U=858, N1=59, N2=42, p (0.002) <0.05 

while in the moderate and low supervisory support environments they were U=1169, 

N1=56, N2=63, p (0) <0.05 and U=651, N1=52, N2=38, p (0.001) <0.05 

respectively.  

Thus, it was concluded that the use of the proposed model for OST technology 

integration improves the actual use of educational technology. 

6.2.1.2 Timeliness of educational technology use  

The timeliness of educational technology use referred to the number of days between 

the time when the educational technology was acquired and when it was initially 

used. The timeliness was computed by counting the number of days taken from the 

date when the educational technology was supplied, to the date of its first use. As 

explained in chapter three, learners were urged to ensure that they wrote the dates of 

any day when they answered any number of questions, and parents were insisted 

upon ensuring that they reminded their children to do so. In addition to that, subject 

teachers were required to check if the date was written when learners submitted the 

answer sheets. The summary of the results is depicted in Table 6.2. 
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Table 6. 2: T-Test for timeliness of technology use 

GROUPS Number of 

respondents (N) 

Mean 

(M) 

Standard 

deviation (SD) 

T-test (t) P-value 

(P) 

1. Overall Groups 

Experimental 110 13 9.28 -5.49 0.00 

Control 46 25 12.80 

Range 12    

2. Levels of OST 

supervisory support 

2.1 Highly 

supervised  

Experimental 35 13 9.71 -4.84 0.00 

Control 12 21 7.17 

Range 8    

2.2 Moderately 

supervised 

Experimental 34 16 8.505 -2.4 0.024 

Control 17 30 15.041 

2.3 Lowly 

supervised 

range 14    

Experimental 41 12 9.256 -3.06 0.004 

Control 17 22 12.589 

Range 10    

Source: Field Data (2016) 
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As shown in Table 6.2, there were 110 and 46 participants in the experimental and 

control groups respectively. The experimental group, with a mean of 13 days, used 

the educational technology earlier than the control group that had a mean of 25 days. 

The standard deviations for the experiment and control groups were 9.28 and 12.80 

respectively. The mean range between the two groups was 12 days; meaning that the 

experimental group used the educational technology around 12 days earlier than the 

control group. The time range was 8, 4, and 10 days in highly, moderately and lowly 

supervised environment respectively. Therefore, the study concludes that the overall 

time interval taken by the experimental group to start using the educational 

technology was significantly less than that of the control group with a t-test:  t = -

5.49, N1=110, N2=46, SD1=9.28, SD2=12.80, p(0)<α (0.05). Furthermore, t = -

4.84, N1=35, N2=12, SD1=9.71, SD2=7.17, P (0) <α (0.05) in a highly supervised 

OST environment. In addition to that, the results were t = -2.4, N1=34, N2=17, 

SD1=8.50, SD2=15.04, p (0.024) <α (0.05), and t = -3.06 U=175, N1=41, N2=17, 

SD1=9.25, SD2=12.58, P (0.004) <α (0.05) in the moderate and low supervisory 

support environments respectively.  

Thus, the use of the proposed model for OST technology integration reduces the 

time interval taken to use the educational technologies by primary school learners 

across all levels of OST supervisory support. 

6.2.1.3 Intensity of educational technology use 

This intensity of technology use measured the extent to which the target users used 

the educational technology. Table 6.3 shows the results. 
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Table 6. 3: T- Test for intensity of use of educational technology 

GROUPS Number of 

respondents 

(N) 

Number of 

questions 

Mean 

(M) 

Standard 

deviation 

(SD) 

T-test 

(t) 

P-value 

(P) 

1. Overall Groups Experimental 167 11022 66 9.28 5.62 0.00 

Control 143 4004 28 12.8 

2. Levels of OST 

Supervisory 

support 

2.1 Highly 

supervised  

Experimental 59 2950 50 62 2.28 0.025 

Control 42 966 23 44 

2.2 Moderately 

supervised 

Experimental 56 3472 62 61 3.18 0.002 

Control 63 2079 33 59 

Experimental 52 4680 90 64 4.22 0.000 

Control 38 1102 29 39 

Source: Field Data (2016) 
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As shown in Table 6.3, there were 167 and 143 learners in the experimental and 

control groups respectively. The experimental group answered 11,022 questions 

with a mean of 66, while, the control group responded to 4,004 questions with a 

mean of 28. The mean of the experimental group (66) was twice as much, and thus 

more than that of control group (28). The mean of the experimental group (66) was 

equivalent to 40% of all the 165 questions (165) versus 16% in the control group. 

The experimental group‟s mean for highly and moderately supervised environment 

was almost twice that of the control group, while that of the lowly supervised group 

scored thrice as much and thus more than that of the control group.  

The t-test justified that the intensity of technology use varies statistically 

significantly between the experimental and control groups whereby the overall 

results were: t = 5.62, N1=167, N2=143, SD1=9.28, SD2=12.8, p (0) <α (0.05) 

while the results in high supervisory supports were t = 2.28, N1=59, N2=42, 

SD1=62, SD2=44, p (0.025) <α (0.05). The results were t = 3.18, N1=56, N2=63, 

SD1=61, SD2=59, p (0.002) < α (0.05) and t = 4.22, N1=34, N2=64, SD1=64, 

SD2=39, p (0) <α (0.05) in moderate and low supervisory supported OST 

environments.  

This signifies that there is a substantial difference in the intensity of technology use 

across all levels of supervisory support in favour of the experimental group. 

Therefore, the alternative hypothesis was accepted at 95% confidence level and it 

can be concluded that the use of the proposed model for OST technology integration 

improves the intensity of educational technology use by primary school learners 

during OST. 
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6.2.1.4 Use of other educational technologies  

The use of other technologies determines whether the use of the proposed model for 

OST technology integration influences the learner to make use of other educational 

materials apart from what is supplied to her/him. The results are as depicted in Table 

6.4. 

 



241 

Table 6. 4: Mann Whitney test for use of other educational technologies 

GROUPS Other 

technologies 

Number of 

respondents 

(N) 

Mean 

(M) 

Standard 

deviation 

(SD) 

Mann 

Whitney 

(U) test 

P-

value 

(P) Used Not 

used 

1. Overall Groups Experimental 56 86 142 0.39 0.49 5365 0.000 

Control 15 85 100 0.15 0.35 

Sum 71 171 242     

 

2. Levels of OST 

Supervisory 

support 

2.1 Highly 

supervised  

Experimental 10  16 26 0.38 0.49 480 0.043 

Control 8 39 47 0.17 0.38 

2.2 Moderately 

supervised 

Experimental 20 34 54 0.37 0.48 506 0.024 

Control 3 22 25 0.12 0.33 

Experimental 26 36 62 0.42 0.49 628 0.010 

Control 4 24 28 0.14 0.35 

Source: Field Data (2016) 
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As depicted in Table 6.4, two hundred and forty two (242) learners responded to the 

questionnaire whereby the experimental and control groups consisted of 142 and 100 

participants respectively. The study established that 39% of the experimental group 

versus 15% of control group used other technologies. During technology 

deployment, all learners in both the experiment and control groups were asked 

whether their families owned alternative technology that they could use for learning. 

Those who replied that they owned alternative technologies mentioned the radio as 

the one that they owned. Furthermore, five of them mentioned desktop computers 

and two of them mentioned laptops, but only one learner acknowledged that having 

access and use of the desktop computer. This implies that a significant number of 

learners who initiated the use of other technologies used the radio technology. 

These figures demonstrated that although the percentage of the use of other 

technologies was higher in the experimental group than in the control group, both 

percentages were still lower as compared to those who did not make use of other 

technologies. The same applied to all categories of OST learners in the experimental 

and control groups. In the highly supervised category of supervision support, users 

of other technologies were 39% in the experimental group and 17% in the control 

group. In the moderately supervised category, the users of other technologies were 

37% in the experimental group versus 12% in the control group. In lower 

supervision level, the users of other technologies were 42% in experimental group 

against 14% in control group.  

The Mann Whitney test at 95% confidence level confirmed that the use of other 

technologies was significantly higher in the experimental group than in the control 

groups in overall and across all categories where U= 5365, N1=142, N2=100, 
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SD1=0.49, SD2 =0.35, p (0) <α (0.05). The results for the highly and moderately 

supervised OST environments were U=480, N1=26, N2=47, SD1=0.49, SD2=0.38, 

p (0.043) < α (0.05) and U=506, N1=54, N2=25, SD1=0.48, SD2=0.33, p (0.024) < 

α (0.05) respectively. The lowly supervised environment output was U=628, N1=62, 

N2=28, SD1=0.49, SD2=0.35, and p (0.010) < α (0.05). 

Thus, null hypothesis was rejected at 95% confidence level, and it was concluded 

that the use of the proposed model for OST technology integration improves 

significantly the use of other technologies amongst primary school learners during 

OST. 

6.2.2 Hypothesis two 

Null hypothesis (Ho): The use of the proposed model for OST technology 

integration to administer the use of educational technology amongst primary school 

learners will not improve the academic achievements in any of the OST supervisory 

supports levels.  

Alternative hypothesis (Ha): Using the proposed model for OST technology 

integration to administer the use of educational technology amongst primary school 

learners will improve the academic achievements across all the OST supervisory 

supports level.  

The testing of hypothesis two was aimed at determining whether the use of the 

proposed model for OST technology integration improved the academic 

achievements of learners. This was tested by measuring the learners‟ academic 

performance for both in-school and out-of-school academic works.  
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6.2.2.1 OST academic work (home assignment) achievements 

This variable was intended for determining if the use of the proposed model for OST 

technology integration improved the scores of learners‟ home assignments. The 

results are as shown in Table 6.5. 
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Table 6. 5: T-Test for use of academic performance in work done at OST 

GROUPS Number of 

respondents 

(N) 

Mean  

(M) 

Standard 

deviation 

(SD) 

T-test 

(t) 

P-value 

(P) 

1. Overall Groups Experimental 110 83 58 3.20 0.002 

Control 46 43 24 

2. Levels of OST 

Supervisory support 

2.1 Highly Supervised  Experimental 35 63 54 2.09 0.04 

Control 12 23 17 

2.2 Moderately 

supervised 

Experimental 34 91 56 2.05 0.046 

Control 17 51 21 

Lowly Supervised Experimental 41 93 62 2.53 0.015 

Control 17 50 23 

Source: Adapted from Kiwango et al (2018b) 
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According to Kiwango, et al. (2018b) the overall mean for the experimental group 

was 83 out of 415 points which is 20% compared to 43 (10.36%) of the control 

group scores. The mean of home assignments in the experimental groups was higher 

than that of the control groups across all the three categories. The mean for the 

highly, moderately and lowly supervised learners was 63(15%), 91(22%) and 

93(23%) respectively. The mean scores for the control groups were 23(6%), 

51(12%) and 50(12%) for the highly, moderately and lowly supervised OST 

environments respectively.  

According to Kiwango, et al. (2018b), the t-test established that the experimental 

group differed statistically significantly in the performance of OST academic works, 

in the overall and sub-group mean where the overall t- test was t = 3.20, N1=110, 

N2=46, SD1 =58, SD2=24, p (0.002) <α (0.05). The results in highly and 

moderately supervised OST environments were t = 2.09, N1= 35, N2=12, SD1 =54, 

SD2=17, p (0.04) <α (0.05) and t = 2.05, N1=34, N2=17, SD1=56, SD2=21, p 

(0.046) <α (0.05) respectively. The results in the lowly supervised environment were 

t = 2.53, N1=41, N2=17, SD1=62, SD2=23, p (0.015) <α (0.05). Thus, the 

alternative hypothesis was accepted at 95% confidence level and concluded that the 

use of the proposed model for OST technology integration improves the home 

assignment performance.   

6.2.2.2 In-school test achievements 

The objective was to establish whether the use of the proposed model for OST 

technology integration and so the speed up of educational technology use improves 

the in-school academic achievement. The result is as depicted in Table 6.6.  
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Table 6. 6: GLM test for use of academic performance in work done in-school 

GROUPS N Mean  

before data 

transformation 

After data transformation 

Mean 

(M) 

Degree of 

freedom 

(f1) 

Degree of 

freedom 

(f2) 

F-test 

(F) 

P-

value 

(P) 

1. Overall Groups 

Experiment 99 29 1.40 1 180 28.63 0.000 

Control 83 22 1.27 

Sum 182       

2. Levels of 

OST 

Supervisory 

supports 

2.1 Highly 

supervised  

Experiment 32 25 1.321 1 54 8.189 0.006 

Control 24 19 1.195 

2.2 Moderately 

supervised 

Experiment 35 30 1.428 1 67 14.110 0.000 

Control 34 24 1.308 

Experiment 32 33 1.472 1 55 11.450 0.001 

Control 25 24 1.297 

Source: Field data (2016) 
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The descriptive analysis shows that the overall mean for the three tests was 29% 

(equivalent to the transformed mean of 1.40) for experimental groups and 22% 

(1.27) for control groups. As shown in Table 6.6, the performance of the 

experimental group was significantly higher than that of the control group in all OST 

supervisory levels. The mean score in the highly supervised environment was 25% 

(1.321) for the experimental group, versus 19 %( 1.195) for the control group. The 

mean score for the moderately supervised level was 30% (1.428) in the experimental 

group against 24% (1.308) of the control group. The lowly supervised experimental 

group scored an average of 33% (1.472) as compared to the control group that 

scored 24% (1.297).  

The General Linear Model (GLM) with repeated measures test revealed that there 

was a statistically significant difference in mean scores between the experimental 

group and control group at 95% confidence level where, F (1, 180) = 28.63, p=0 as 

the overall test and F (1, 54) = 8.189, p=0.006 for the highly supervised OST 

environment. The result in environments with moderate and low supervisory 

supports was F (1, 67) = 14.110, p = 0; and F (1, 55) =11.450, p=0.001 respectively. 

Therefore, null hypothesis was rejected at 95% confidence level and it was 

concluded that the use of the proposed model for OST technology integration leads 

to significant improvements for in-school examination achievements.  

6.3 During and post experiment stakeholders’ opinions 

This section presents the opinions from parents, teachers, and learners that confirm 

and supplement the results of the hypothesis testing in section 6.2. The opinions 

were therefore useful to gauge the extent to which the objectives of the proposed 
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model for OST technology integration were achieved. The stakeholders‟ opinions 

captured during and after the experiment are shown in the subsequent sections. 

6.3.1 During experiment stakeholders’ opinions 

The head teachers and subject teachers gave their opinions during the experiment 

through a focus group meeting session that was held by the researcher. The meeting 

was attended by 8 teachers comprising 5 Mathematics teachers and 3 head teachers 

from the three schools of the experimental group, with at least two teachers from 

each school. The aim was to find out whether the implementation of the model and 

the associated technology was on the track. In addition to that, the study intended to 

observe if there could be areas that needed improvements or renewing of the 

stakeholders‟ commitments. Furthermore, the meeting intended to remind about and 

insist on participants about their roles. They gave their general opinions on the 

effectiveness of the new model practices and the associated technology as shown in 

the subsequent sections. 

6.3.1.1 Opinions on the proposed model  

When the attendees were asked on whether and how the proposed model for OST 

technology integration was helpful to the achievements of the school strategies, they 

all acknowledged that the model and the associated technology were useful for 

enhancing the teaching and learning processes. They all said that the strategies of the 

model helped them to improve the school-parent relationships whereby the increase 

in the frequency of telephone contacts between teachers and parents was observed. 

Furthermore, 4(50%) of the teachers mentioned about having received appreciative 

contacts from the parents for: the materials that were provided to their children; and 
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the progress that they noticed from them. 1(12.5%) teacher reported that one parent 

said that he had bought a flash disk and copied the DVD content for use in case of 

DVD loss or damage.  2(25%) of the teachers reported cases which indicated that 

parents had set aside time for their children to watch the DVD presentation. In this 

case, one parent reported to have ordered that once the child was watching the DVD 

presentation, the rest should quit the sitting room. Similarly, 1(12.5%) teacher 

reported about one parent who was said to have been spending at least an hour a day 

going through the DVD presentation with the child.  

It was further explained by all teachers that the model strategies made the learners 

be more active, self-confidence, and interested in Mathematics class. All teachers 

added to have noticed the learners being more attentive, disciplined, and busy with 

note-taking during the Mathematics classes. Furthermore, 1 (12.5%) teacher added 

that the use of the DVD which was proliferated with teaching aids, made the learners 

become eager to make their own learning aids during OST and bring them to class. 

Additionally, all teachers mentioned that the implementation of the educational 

technology and the model strategies shortened the time for covering the subject, as 

learners could grasp the subject concepts more easily. 1(12.5%) of the subject 

teachers affirmed to have learned that such concepts which were most difficult to 

understand were more easier to understand.  

Furthermore, all Mathematics teachers indicated to have constantly encouraged 

parents and learners to cooperate in making effective use of the educational 

technology. 2 (25%) of the teachers reported to have received requests from parents 

to replace their scratched DVDs. All participants were insisted on ensuring that they 
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reminded the learners on how to safely handle the educational technology; while at 

the same time replace the damaged DVDs. 1(12.5%) of the teachers reported about 

one of the parent to have complained about a child that, once a time, was tempting to 

view a music program while she/he was allowed to view the DVD. All participants 

were therefore, insisted on reminding the learners on the need to avoid abusive use 

of the educational technology. Principally, it was observed that, both learners and 

parents supported the use of the proposed model and the associated technology. All 

teachers were verbally committed to proceed championing the experiment to ensure 

that both learners and parents continue to be on track.   

6.3.1.2 Opinions on the deployed technology 

Both subject teachers and head teachers were asked to give their general comments 

regarding the deployment of the technology. In this case, 2 (25%) teachers argued on 

the need to reduce the speed of the DVD presentation to enable even the slow 

learners to catch up with the presentation. Furthermore, 3 (37.5%) of the teachers 

felt that the topics could be taught in more detail to the extent that learners could 

rely on the DVD presentation to learn in detail all concepts of all class six topics. 

Notably, the teachers‟ views were contradictory because the reduction of the DVD 

presentation speed would necessitate the reduction of its coverage, and they were 

clarified about it. The researcher encouraged the participants to maintain the 

cooperation amongst them throughout the experiment period and where possible 

perpetuate the same even after the experiment. 
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6.3.2 Post experiment stakeholders’ opinions 

The post experiment opinion solicited at the end of the experiment to evaluate the 

usefulness of both the proposed model for OST technology integration and the 

associated educational technology. Post experiment stakeholders‟ opinions were 

made by parents and learners through the structured questionnaires (Appendices Q7 

and Q9) and Mathematics teachers and head teachers through unstructured interview 

(Appendix INT6) as shown in the subsequent sections. 

6.3.2.1 Parents’ opinions 

Parents participated in evaluating the effectiveness of the proposed model for OST 

technology integration through the end-of-experiment questionnaire. They were 

asked to indicate the extent to which the proposed model for OST technology 

integration strategies which were used by Mathematics teachers improved the speed 

of using the educational technology. The results are shown in Table 6.7.  

Table 6. 7: Extent to which teachers’ efforts improved speed of educational 

technology use 

Answer Frequency Percent 

Strongly disagree 1 1 

Disagree 0 0 

Neutral 3 3 

Agree 46 40 

Strongly agree 66 57 

Total 116 100 

Source: Field Data (2016) 

The results in Table 6.7 show that the majority of parents strongly agreed (57%) and 

agreed (40%) that the use of the proposed model for OST technology integration 
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strategies by Mathematics teachers improved the speed of educational technology 

use by their children, while only 1% strongly disagreed and none of them disagreed. 

They were further asked to indicate the extent to which their own involvement to 

support their children improved the speed of using the educational technology 

amongst their children. The results are shown in Table 6.8 

Table 6. 8: Extent to which parents’ involvement improved speed of 

educational technology use 

Answer Frequency Percent 

Strongly disagree 1 1 

Disagree 3 3 

Neutral 1 1 

Agree 47 41 

Strongly agree 63 55 

Total 115 100 

Source: Field data (2016) 

As presented in Table 6.8, the majority of the parents strongly agreed (55%) and 

agreed (41%) that they had managed to influence their children to make use of the 

educational technology. The minority disagreed (3%) and strongly disagreed (1%) 

that they had influenced their children to use the educational technology. 

Furthermore, it was investigated amongst parents, on how they thought that the use 

of the proposed model for OST technology integration had improved their children‟s 

interest in Mathematics. The results are shown in Table 6.9. 
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Table 6. 9: Influence of  the proposed model for OST technology integration in 

developing interest in Mathematics 

Answer Frequency Percent 

Disagree 2 2 

Neutral 2 2 

Agree 55 46 

Strongly agree 60 50 

Total 119 100 

Source: Field data (2016) 

As illustrated in Table 6.9, parents strongly supported (50%), supported (46 %), and 

only 2% opposed that the implementation of the proposed model for OST 

technology integration improved the interests of their children in Mathematics.  

Parents were further asked to give their opinions with respect to the usefulness of the 

disseminated educational technology. The results are shown in Table 6.10. 
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Table 6. 10: Parents’ opinions on the educational technology 

Criteria 

Frequency (%) 

Strongly 

disagree 

 

Disagree Neutral Agree 

Strongly 

agree 

Total 

DVD Topics were well understood 1 

(0.8%) 

2 

(1.6%) 

0(0%) 49(38.6%) 75 

(59.1%) 

127(100%) 

Teaching aids used enhanced understanding 0(0%) 2(1.6%) 1(0.8%) 61(48%) 63(49.6%) 127(100%) 

DVD related learners‟ activities (practices) enhanced 

understanding 

1(0.8%) 2(1.6%) 3(2.4%) 58(46%) 62(49.2%) 126(100%) 

Topics were well presented 0(0%) 2(1.6%) 0(0%) 55(43.7%) 69(54.8%) 126(100%) 

Video pictures were well seen 3(2.4%) 8(6.5%) 1(0.8%) 53(42.7%) 59(47.6%) 124(100%) 

Time for topical presentation was enough 2(1.6%) 7(5.7%) 4(3.3%) 56(45.9%) 53(43.4%) 122(100%) 

Questions were well understood 0(0%) 2 (1.6%)  53(42.7%) 69(55.6%) 124(100%) 

Questions matched the respective presentations 0(0%) 3(2.4%) 0(0%) 57(46%) 64(51.6%) 124(100%) 

Questions were answerable through the DVD 

presentations 

0(0%) 1(0.8%) 1(0.8%) 63(51.6%) 57(46.7%) 122 (100%) 

Source: Field data (2016) 
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Table 6.10 shows that a good number of parents strongly agreed that, the topics were 

understood (59.1%), the teaching aids which were used enhanced understanding 

(49.6%), learning activities enhanced understanding (49.2%), and the topics were 

well presented (54.8%). In addition to that, parents strongly agreed that, the video 

pictures were well-seen (47.6%), time for topical presentation was enough (43.4%), 

and DVD questions were well-understood (55.6%). They further strongly agreed 

that the questions matched the respective presentation (51.6%), and were answerable 

through DVD presentation (46.7%). Other views of parents can be read from Table 

6.10. Generally, the DVD presentation was observed by parents to be useful for 

learning. 

6.3.2.2 Teachers’ opinions 

The post experiment opinions were captured from 5 subject teachers and 3 head-

teachers who were asked to give their evaluative comments on how the 

implementation of the model and the use of the educational technology had helped 

in performing their teaching and administrative duties. The results of their responses 

were organized into themes as: usefulness of the model for OST technology 

integration to learners, usefulness of the proposed model for OST technology 

integration to teachers, improved parents‟ engagement, and future strategies. 

Usefulness of  the proposed model for OST technology integration to learners 

Both the Head-teachers and subject teachers were keen to observe how the model 

impacted on learners‟ interests in Mathematics. As reported in the focus group 

meeting that involved the researcher and teachers, teachers said that learners had 

shown a continuing improvement of interest in Mathematics, as they were more 

active and participatory in class activities. It was further observed by 3 (37.5%) 
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teachers that the learners continued to develop self-confidence and an independent 

mind in doing Mathematics assignments. In addition to that, 2 (25%) teachers 

indicated that learners had continued to be competitive in asking and answering 

questions in Mathematics classes, probably due to their increased interest and self-

confidence in the subject. The increased interest and activeness in the subject led to 

improved academic performance especially in home assignments as it was further 

observed by 6 (75%) teachers.   

Usefulness of proposed model for OST technology integration to teachers 

The respondents gave forward their opinions on how the use of the proposed model 

for OST technology integration and the associated technology facilitated their duties. 

It was observed by 4 (50%) teachers that the use of the intervention had attributed to 

improvements of the curiosity and creativity in devising and using new teaching 

materials and techniques. Perhaps, the participation of teachers in designing and 

video recording of the educational technology had certainly changed their attitude 

and practices towards the improvisation of teaching materials. As reported in the 

previous section, the initiative was demonstrated by learners as well. This 

convergence of practices, may build the hypothesis that if teachers and learners are 

continuously engaged in improvising the teaching and learning materials from the 

local environment, it will probably influence the parents to do the same.  

Furthermore, as reported in the focus group meeting that took place during the 

experiment, the intervention continued to shorten the time for subject coverage as 

reported by 25% of teachers. During the design of the educational technology that 

took place in this study, the researcher observed that Mathematics teachers were 

complaining about the difficulty of covering the syllabus due to its being too long 
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and overloaded. This response, therefore, indicates the extent to which the use of 

educational technology together with the proposed model for OST technology 

integrations is valuable in addressing the challenge of syllabus coverage. 

Furthermore, 2 (25%) of the teachers confirmed that the use of the  proposed model 

for OST technology integration strategies and the educational technology had 

increased their interest in teaching and helping the learners in doing Mathematics. 

Improved parents engagement 

The study established that the use of the proposed model and the educational 

technology had improved parents‟ engagement in the academic matters of their 

children as reported by 5 (62.5%) of the teachers. In addition to that, 2(25%) of the 

teachers mentioned to have been called by parents; asking them about the location of 

the bookshops and DVD sellers where they could buy DVDs and other materials for 

their children. Conjunctively, the 2(37.5%) of the teachers indicated that they were 

motivated in cooperating with parents where they increased the frequency of their 

communications to parents regarding the progress of their children; and encouraging 

them to support their children in using the educational technology. The positive 

relationship that was created between the school and parents implies that learners 

were being served very well in both in school and OST. The improved relationship 

between the parents and school, and the improved interest of learners in 

Mathematics, signifies that every part had appropriately played their respective 

roles. This active and joint effort is a potential asset towards the improvements in the 

performances of primary school education in Tanzania.  
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Future strategies  

The respondents indicated their plans about the use of the educational technology 

and the perceived best practices in their teaching processes. It was revealed that 

4(50%) of the teachers were willing to continue working closely with parents and 

encourage them to support their children for effective OST learning. Furthermore, 

1(12.5%) of the head teachers indicated a willingness to encourage more school 

parents‟ meetings in order to discuss issues concerning the use of perceived best 

practices and educational technology for the betterment of their learners. 

Furthermore, 6 (75%) of the teachers said that they would continue to issue more 

home assignments to learners, whereas 1 (12.5%) of them indicated a willingness of 

looking for the educational technology, for their classroom teaching, and 

encouraging the learners to obtain and use the same during OST. Moreover, 1 

(12.5%) of the teachers indicated an interest in establishing a Mathematics club 

among the neighbouring schools for the purpose of engaging learners during the 

vacations and weekends. Additionally, 4 (50%) said that they would continue to 

encourage their learners to continue adhering to the perceived best practices that 

they were using during the study. 

These strategies reveal that the teachers and head teachers were well prepared to 

embrace and champion the use of educational technologies for the betterment of 

their learners. Therefore, joint efforts of the government agencies, parents, schools 

and other stakeholders are necessary to shoulder up whatever the prerequisite is, for 

better use of educational technologies towards the enhancement of primary school 

performances. The joint hands of parents and teachers are important to enable the 

schools to embrace the educational technologies. 
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6.3.2.3 Learners’ opinions 

Learners were asked whether the strategies applied with the model sped up their use 

of the educational technology with which they were provided. The results are shown 

in Table 6.11. 

Table 6. 11: Learners’ evaluation on proposed model for OST technology 

integration 

Answer Frequency Percent 

Strongly disagree 0 0 

Disagree 4 3 

Neutral 0 0 

Agree 64 47 

Strongly agree 67 50 

Total 135 100 

Source: Field data (2016) 

As shown in Table 6.11, learners strongly agreed (50%) and agreed (47%) that the 

use of the proposed model for OST technology integration improved their speed in 

using the educational technology. Only 3 % indicated that the use of the model could 

not help them to improve the speed of using the educational technology. Thus, it can 

be concluded that the proposed model for OST technology integration was useful to 

hasten the technology integration.  

Furthermore, learners were asked to rate the extent to which the use of the model 

improved the parents‟ supervisory supports. The results are summarised in Table 

6.12 
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Table 6. 12: Improvement of parental supervision 

Answer Frequency Percent 

Strongly disagree 1 1 

Disagree 7 5 

Agree 65 47 

Strongly agree 65 47 

Total 138 100 

Source: Field data (2016) 

Table 6.12 shows that learners agreed (47%) and strongly agreed (47%) that the 

model improved the supervisory support offered by their parents. An insignificant 

percent of learners disagreed (5%) and strongly disagreed (1%) that the model 

improved parental support.  

Learners were also asked to give their opinions with respect to the usefulness of the 

disseminated educational technology as a learning tool. The results are shown in 

Table 6.13 
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Table 6. 13: Learners’ evaluation of the educational technology 

Criteria 

Frequency (%) 

Strongly 

disagree 
Disagree Neutral Agree Strongly agree Total 

DVD topics understood 10(6.8%) 17(11.5%) 1(0.7) 47(31.8%) 73(49.3%) 148(100%) 

Teaching aids used enhanced understanding 2 (1.4%) 2(1.4%) 0(0%) 68(46%) 76(51.4%) 148(100%) 

DVD-related earners‟ activities enhanced 

understanding 
1(0.7%) 2(1.4%) 2(1.4%) 73(49.3%) 70(47.3%) 148(100%) 

Topics were well presented 3(2%) 2(1.4%) 0(0%) 61(41.2%) 82(55.4%) 148(100%) 

Video pictures were well seen 3(2%) 8(5.4%) 2(1.4%) 71(48%) 64(43.2%) 148(100%) 

Time for topical presentation was enough 1(0.7) 11(7.4%) 1(0.7%) 69(46.6%) 66(44.6%) 148(100%) 

DVD questions were answerable through DVD 

presentation 
0(0%) 3(2%) 3(2%) 81(54.7%) 61(41.2%) 148(100%) 

Source: Field data (2016) 
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From Table 6.13 it was noted that the majority of the learners agreed that the 

DVVDs were capable of enhancing the learning processes in OST. More than 80% 

of the learners strongly agreed and agreed that the topics presented were well 

understood; observed that the questions provided were well understood and 

therefore answerable as they matched the presentation which, according to them, 

was well presented within reasonable time slots. They further considered that the 

video pictures were well seen to the extent that learners could easily understand and 

grasp the intended concepts. Detailed information can be drawn from Table 6.13.  

Furthermore, learners were asked to comment on whether there was a need to reduce 

the DVD presentation speed and present the content in a more detailed way. The 

results are shown in Table 6.14. 

Table 6. 14: Learners’ evaluation on the speed and coverage of the educational 

technology 

Comment Response Frequency Percent 

Reduce speed of DVD Yes 70 47.3 

No 78 52.7 

Total 148 100.0 

Present topics in more detailed way Yes 136 91.9 

No 12 8.1 

Total 148 100.0 

Source: Field data (2016) 

As shown in Table 6.14, a total of 52.7% of learners were satisfied with the 

presentation speed, and 91.9% of them thought that the presentation should have 

covered more details. Impliedly, the respondents might have felt that the technology 

was meant to cover everything. However, it is even more complex to develop and 
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view a DVD which covers all concepts and presents them in the manner they are 

presented in a classroom, for 10 topics which, in a normal class room session are 

taught over the  whole year. This suggestion is recommended for further 

improvements. A research that investigates on how to balance between the aspects 

of speed and coverage in digital presentations is worth for future improvements. 

6.4 Discussion 

One of the interesting issues raised from this study is the dilemma with regard to the 

right presentation speed of the educational technology. Research evidence has 

shown that learners would prefer using television than reading books and other 

traditional methods (Corteen, 1986). Moreover, the development of new visual 

technologies, like video recording and playback, DVD and videodisk technology, 

makes it possible to provide learners with more control over the presentation speed 

(Moeller, 1996). The television user, for example, can play back a content that 

she/he needs to revise, or record the interesting content for future revision.  

A study by Gilmore and Secunda (1993) concludes that learners can cope very well 

with a high speed presentation especially if the learner is viewing the presentation 

for a second time or more. Gilmore and Secunda conducted an experiment by 

investigating on whether learners can grasp and remember information from viewing 

for a second time, a fast-forwarding presentation. The results indicate that learners 

were able to capture and remember the important aspects of the presentation. This 

suggests that learning can take place even with a fast forwarding presentation. 

Furthermore, it can be argued that the extent to which a presentation is perceived as 

high or low speed is subject to; among other factors; the number of previous views. 
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This implies that the more the exposure or viewing, the higher the preferred 

presentation speed.  

Obviously, since a learner who is viewing a presentation for the second time or more 

would probably be already familiar with it and might have already memorized some 

aspects, and hence be interested with only some aspects; higher speed would be 

preferred for time saving. Since normal learners were expected to view the DVD 

several times as part of learning, reducing the speed to match the speed that is 

preferred for first viewing might make it look too slow for future viewing. 

Therefore, it can be argued that rather than reducing the presentation speed, let the 

learners enjoy the advantage of more coverage and, where deemed necessary, use 

other techniques to minimize the effects of high speed.  
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CHAPTER SEVEN 

CONCLUSIONS AND RECOMMENDATIONS 

7.1 Introduction 

This chapter puts forward conclusions and recommendations based on the research 

findings presented and discussed in the previous chapters. The main objective of the 

current study was to develop a model that would hasten the educational technology 

integration by OST primary school learners in Tanzania. Therefore, the study 

designed, implemented, and tested a proposed model. To achieve the main objective, 

this study sought to answer the following questions: 

(i) What is the model that can hasten the integration of educational technology 

for OST primary learning?  

(ii) What are the discoveries that may result from implementation of the 

proposed model? 

(iii) To what extent is the proposed model effective in hastening technology 

integration in OST learning leading to improvement in the academic 

performance for primary school learners? 

The main conclusions and recommendations of this study were aligned to the 

objectives of the study and the associated questions, as shown in the subsequent 

sections. 

7.2 Model to hasten OST technology integration 

Question one:  

What is the model that can hasten the integration of educational technology for OST 

primary school learning? 
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The study proposed a model that comprised three constructs namely; OST 

technology integration strategies, hastened technology integration, and improved 

academic achievement. 

More specifically, the study established the main characteristics for a model that 

intends to hasten technology integration in OST learning leading to improvement in 

academic achievements, where participation of key stakeholders in all stages of 

technology integration is paramount.   

7.3 Implementation of proposed model for OST technology integration as a 

tool for further discovery 

Question Two: 

What are the discoveries that may result from implementation of the proposed 

model? 

The study implemented the proposed model for OST technology integration through 

its main strategies and realized that the model is realistic and well implementable in 

Tanzania. The implementation of the model led to further discoveries as follows: 

(a) The study established the roles of learners, parents, teachers, and head teachers 

in ensuring hastening of technology integration for OST primary school learning.  

(b) Furthermore, the study established the educational technology design 

preferences that can be used to design the educational technology content for 

OST primary school learning.  

(c) The study discovered the attitude of relaxation when it comes to technology use. 

The study found that learners, parents, and teachers preferred more the roles 

which demanded fewer commitments than these ones which demanded more of 
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their responsibility. As an example, learners less preferred setting timetables, 

note taking, and recording difficult areas, than tasks such as concentrating when 

using educational technology and not using forbidden programmes. Likewise, 

teachers less preferred telling learners advantages of using educational 

technology, and warning learners to avoid negative use of technology than using 

educational technology as a teaching aid. 

(d) The study further established the necessity of striking a balance between the 

presentation speed and size of content in designing the educational technology, 

as the two competed with each other. Effectiveness of the proposed model for 

OST technology integration 

Question Three:  

To what extent is the proposed model effective in hastening technology integration 

in OST learning leading to improvement in the academic performance for primary 

school learners? 

Experimental evaluation was conducted to statistically determine the extent to which 

the proposed model for OST technology integration improved the speed of 

educational technology integration; leading to improvement in academic 

achievements. As a result, the study made the following conclusions: 

a) Mann-Whitney test revealed a statistically significant improvement in the actual 

use of the educational technology by the experimental group in overall and 

across all supervisory levels. 

b) The t- test revealed a statistically significant reduction of the time interval taken 

to adopt the educational technology by the experimental group in overall and 

across all levels of supervisory supports.  
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c) The t-test justified that the intensity of technology use varies statistically and 

significantly between the experimental and control groups in overall and across 

all levels of supervisory supports.  

d) The Mann Whitney test confirmed that the use of other technologies was 

statistically and significantly higher in the experimental than in the control group 

in overall and across all levels of supervisory supports. 

e) The t-test established that the performance in home assignments was higher in 

the experimental groups than in the control groups in the overall and across all 

levels of supervisory support (Kiwango, et al., 2018b). 

f) The General Linear Model (GLM) with repeated measures test revealed that 

there was a statistically significant improvement in the mean scores of the 

experimental and control groups.  

g) Furthermore, the participant evaluation was carried out to determine the 

effectiveness of the proposed model from the participants‟ point of view. This 

evaluation concluded that the model was useful for enhancing the relationship, 

confidence, interest, and attitude amongst learners, parents and teachers towards 

OST technology integration. .  

7.4 Recommendations 

This section outlines the recommendations that are useful for hastening technology 

integration for OST primary school learners.  

7.4.1 Recommendations for interventions 

It is no doubt that the technology integration in in-school and OST learning 

influences each other, and therefore both contexts should be considered in hastening 
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technology integration in OST. The interventions in hastening technology 

integration for OST learners may include the following: 

(i) Reinforce actual implementation of ICT curriculum  

One of the challenges that lower the educational technology uptake by primary 

school learners in Tanzania is the optional status of ICT within the curriculum. 

Metlife Foundation (2012) establishes that: when out-of-school activities are linked 

to school curriculum, they support the normal school learning, since children begin 

to see the link between what they are learning during school and their afterschool 

time; and understand that in order to fully enjoy afterschool time, they have to attend 

school as well. At least, the government should encourage primary and secondary 

schools in urban areas to do their best to ensure that they teach ICT because most of 

them have access to power. If several of these schools have managed to build normal 

classrooms, library or other science laboratories, they can probably do the same for 

ICT laboratories, if they are given a reasonable preparation period. 

(ii) Integration of school curriculum with OST activities 

The definition of term curriculum by Kelly (1999) denotes that curriculum activities 

should be extended to OST. Kelly states the following: curriculum involves all the 

learning which is planned and guided by the school; whether it is carried out in 

groups or individually, inside or outside the school”. The model and consequently 

the best practices for technology integration established in this study can be used to 

guide integration of technology for OST learning in the Tanzanian educational 

realm. As an example, teachers can be advised to give home assignments which 

reinforce learners to use educational technology at OST, and parents can be 
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encouraged to buy the affordable technologies such as educational DVD with ...... 

for their children.  

(iii) Capacity building and sensitization campaigns 

The government should invest in building the capacity of teachers in technology 

integration as champions of the same. Teachers‟ training should incorporate 

technology integration related courses to equip teachers with skills and knowledge 

necessary for applying educational technology in their teaching duties. Sensitization 

campaigns are important for instilling in learners, parents, teachers and other 

stakeholders, the spirit of embracing the use of educational technology for both in 

and out-of-school time. These campaigns can be conducted through communication 

media, school-parent meetings, and during teachers-learners meetings. The 

government can organize workshops, seminars and conferences for teachers and 

other educational system administrators.  

(iv) School community partnership 

School administration can initiate partnership strategies with the community for the 

purpose of addressing the prevailing challenges and venturing into the existing 

opportunities to foster the use of educational technology in OST learning. Like the 

XPRIZE and Nakaseke project, as explained in chapter one and two, the partnership 

can lead to establishment of community centres and collaborations where the OST 

learners, teachers, parents, the community leadership, and other community 

members would share their resources, experiences, and knowledge to promote the 

use of educational technology for OST learning.  
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(v) Designing of contextually relevant educational technologies 

The local experts should be venturing into the designing of educational technologies 

that are affordable, compatible to learners‟ environment, and linked to the NECTA 

curriculum for effective technology integration for OST learning. Research 

institutions and higher learning institutions can chip in their contribution by 

conducting relevant research on OST technology integration whose results should be 

referred to by the local technology designers. 

7.4.2 Recommendations for further research 

(i) This study focused on the use of the proposed model for OST technology 

integration as a catalyst for speeding up the use of educational technology for 

OST primary school learners. Further studies are encouraged to investigate the 

applicability of the proposed model for OST technology integration in other 

settings such as secondary schools, rural or town per se, in-school, and in 

countries outside Tanzania. Where necessary, the model can be modified in 

order to fit in other settings. 

(ii) Further research could be useful for exploring the effectiveness of the 

proposed model for OST technology integration with the use of educational 

technology other than the DVD or television.  

(iii) Further research can be useful for finding out how the model would be 

customized and applied in areas other than academic settings, for example in 

administrative settings.  

(iv) Further study can be conducted to find out how the proposed model for OST 

technology integration can be integrated with other models in the field of 

technology integration, for example, the integration of the proposed model for 

OST technology integration with classroom-based model(s). 
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Appendix Q1 

 

Questionnaire for Best learners 

Introduction 

This questionnaire is intended for collecting data which will be used to develop a 

model that will speed up the use of Information and Communication Technology 

(ICT) during out-of-school time by primary school learners. The information 

collected will be used for academic purposes only and the name or contacts of the 

respondents will be held confidential. Your cooperation in filling correct information 

in this questionnaire is highly appreciated. 

 

Background Information 

(i) Full Name of learner: …………………………………………………………… 

(ii) Name of school…...……………………………………………………………… 

(iii) Sex (Male/Female) …………………... (iv) Your Age………………………….. 

(v) Your class (e.g. std 5/6/7) …………… (vi) Your Academic rank ……… out of 

… 

(vii) Resident: 

Division…………………....Ward…………………………...Street………………. 

 

Definition 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 
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1. What practices would you prefer to ensure that you learn effectively by using 

educational technology during out-of-school time?  Please tick the 

appropriate box in the table below to indicate the extent you prefer these 

practices.  

Scale: 1= Strongly Disagree, 2= Disagree, 3= Neutral, 4=Agree, 5=Strongly 

Agree 

 

Practice   

Responses 

1 2 3 4 5 

Write down main points      

Concentrate when using educational technology      

Note down difficulties       

Record important programs for future use      

Set and follow timetable for educational technology use      

Avoid programs that compromise performance      

Normally use educational technology during break time       

Don‟t use forbidden programs       

 

Have you ever operated a television by your own? Please tick the right answer 

Never _______ Rarely ______ Sometimes _______ Often _________ Always ____ 
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2. Kindly rank the features of the technology design like DVD presentation that 

you would prefer for learning purposes.  

Scale: 1 = Very undesirable, 2 = Undesirable,   3 = Neutral, 4 = Desirable, 5 

=Very desirable 

 

Preference 1 2 3 4 5 

i. Giving explanations       

ii Enriched with examples      

iii. Story telling      

iv Illustration through Cartoon       

v Teaching through songs      

vi Participatory/Practical      

vii Giving questions at the end       

viii Using drawings      

ix Use of teaching aids       
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Appendix Q2 

Questionnaire for Parents of Best Learners 

Introduction 

This questionnaire is for collecting data which will be used to develop a model that 

will enable learners to adopt Information and Communication Technology (ICT) 

during out-of-school time. The information collected will be used for academic 

purposes only and the name or contacts of the respondents will be held confidential. 

Your cooperation in filling correct information in this questionnaire will be highly 

appreciated 

 

Background Information 

(i) Your Full Name (optional)……………………………………………………. 

(ii)Name of your children‟s school…...………………………………………… 

(iii)Sex (Male/Female) …………………... (iv) Your Age………………………… 

(v) Your children‟s class (e.g. std 5/6/7) … (vi) Her/his Academic rank… out of 

…… 

(vii) Your Resident: 

Division…………....Ward…………………………...Street………………. 

(viii) Your education level (primary/secondary/advanced 

secondary/certificate/diploma/masters/PhD…………………. 

 

Definition 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 
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The study intends to investigate the best practices for parents/guardian to supervise 

their children as they learn by using educational technology like television at home. 

Now you have been given some of these practices and requested to show the extent 

to which you prefer them by ticking the appropriate scale. 

 

Scale: 1= Strongly Disagree, 2= Disagree, 3=Neither Agree nor Disagree, 4=Agree, 

5=Strongly Agree 

Practice 

Responses 

1 2 3 4 5 

Encourage my child by buying educational technology for learning       

Buy guiding materials for her/him to learn the use of  educational 

technology 

     

Teach her/him on usage of educational technology      

Instruct her/him to summarize what he watched/learned       

Ask her/him questions on what she/he uses       

Find/give her/him lists of television or radio programs       

 

3. What is your preference for the designing of digital learning materials like 

DVD presentation for your child to use at home? Please indicate your 

preference by ticking the appropriate space in the table below 
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Scale: 1 = Very undesirable, 2 = Undesirable, 3 =neutral, 4 = Desirable, 5 =Very 

desirable 

Preference 1 2 3 4 5 

i. Giving explanations       

ii Enriched with examples      

iii. Story telling      

iv Illustration through Cartoon       

v Teaching through songs      

vi Participatory/Practical      

vii Giving questions at the end       

viii Using drawings      

ix Use of teaching aids       

 

Thank you for your cooperation! 
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Appendix Q3 

Questionnaire for Best School Teachers (class teachers and Mathematics 

teachers) 

Introduction 

This questionnaire is intended for collecting data which will be used to develop a 

model that will speed up the use of Information and Communication Technology 

(ICT) during out-of-school time by primary school learners. The information 

collected will be used for academic purposes only and the name or contacts of the 

respondents will be held confidential. Your cooperation in filling correct information 

in this questionnaire is highly appreciated. 

 

Background information 

(i) Full Name of staff member(optional): 

……………………………….………………………. 

(ii) Name of 

school…..………………………………………………………………… 

(iii) Sex (Male/Female) …………………... (iv) Your Age…………………….……. 

(v) Your position (subject/class teacher or 

both)………………………………………. 

(vi) Your education level (primary/secondary/advanced 

secondary/certificate/diploma/degree/masters/PhD) ………………………. 

(vi) Resident: 

Division…………………....Ward…………………………...Street………………. 

 

Definition: 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

1. The study is intended for investigating the best practices for teachers to 

influence their learners to learn during out-of-school time. Now that you 

have been given some of these practices, you are requested to show the 

extent to which you prefer them by ticking the appropriate scale. 
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Scale: 1= Strongly Disagree, 2= Disagree, 3=Neither Agree nor Disagree, 

4=Agree, 5=Strongly Agree 

 

Practice 

Reponses 

1 2 3 4 5 

Use educational technology as teaching aids      

Use educational technology to communicate academic issues to 

parents 

     

Use educational technology to communicate academic issues to 

learners 

     

Provide learners with materials to learn about educational 

technology 

     

Teach learners how to use educational technology      

Warn learners to avoid bad use of technology      

Tell learners advantages of proper use of educational technology      

Give learners home assignment which needs use of educational 

technology 

     

Encourage parents to buy educational technology for children      

 

2. What is your preference for the designing of the digital learning materials 

like DVD presentation for your learners to use at home? Please indicate your 

preference by ticking in  the appropriate space in the table below  
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Scale: 1 = Very undesirable, 2 = Undesirable,   3 = Neutral, 4 = Desirable, 5 

=Very desirable 

 

Preference 1 2 3 4 5 

i. Giving explanations       

ii Enriched with examples      

iii. Story telling      

iv Illustration through Cartoons       

v Teaching through songs      

vi Participatory/Practical      

vii Giving questions at the end       

viii Using drawings      

ix Use of teaching aids       

 

 

Thank you for your cooperation! 
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Appendix INT 1 

Interview Guide for Head Teachers of Best Schools 

Introduction 

This interview is intended for collecting data which will be used to develop a model 

that will speed up the use of Information and Communication Technology (ICT) 

during out-of-school time by primary school learners. The information collected will 

be used for academic purposes only and the name or contacts of the respondents will 

be held confidential. Your cooperation in providing correct information in this 

interview is highly appreciated. 

 

Background Information 

 

(i)Name of Head teacher………………………………………………………….. 

(ii)Name of school…...……………………………………………………………… 

(iii)Sex (Male/Female) …………………... (iv) Age………………………………. 

(v) Contacts: Mob No…………………….Email…………………………………... 

(vii) School location: 

Division…………....Ward…………………………...Street……………………….. 

 

Definition: 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

Questions 

 

1. Kindly explain what you think would be the best strategies that the head 

teachers can use to ensure that learners make academic use of educational 

technology during OST. 

2. Please share your experience (if any) related to any strategy that your school 

has implemented to encourage students to use the educational technology 

after school hours. 
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Appendix Q4 

Questionnaire for Experimental Region Learner 

 

Introduction 

 

This questionnaire is intended for collecting data which will be used to develop a 

model that will speed up the use of Information and Communication Technology 

(ICT) during out-of-school time by primary school learners. The information 

collected will be used for academic purposes only and the name or contacts of the 

respondents will be held confidential. Your cooperation in filling correct information 

in this questionnaire is highly appreciated. 

 

Background Information 

(i)Full Name of learner: 

………………………………………………………………. 

(ii)Name of school…...……………………………………………………………… 

(iii)Sex (Male/Female) …………………...  

(iv) Your Age…………………………. 

(v) Your class (e.g. std 5/6/7) …… 

(vii) Resident: 

Division…………………....Ward…………………………...Street………………. 

 

Definition: 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

 

1. Does your family own a television? …………………. (write Yes or No). 

 

2. Please read the statements below and for each of them write:  1 for strongly 

Disagree, 2 for Disagree, 3 for Neither Disagree nor Agree, 4 for Agree and 

5 for strongly agree 
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(a) My parent/Supervisor gives me educational work to do at home……………. 

(b) My parent/Supervisor assists me in doing school work at home……………. 

(c) My parent/Supervisor seeks clarifications or more information on academic 

issues from school staff members…………. 

(d) My parent/Supervisor inspects my school work including my notes 

……………. 

(e) My parent/Supervisor: gives me a gift when I perform well in my school 

work………….. 

(f) My parent/Supervisor punishes or warns me when my academic performance 

is not satisfactory …………….. 

(g) My parent/Supervisor ensures that I have a timetable for studying at 

home....................... 

(h) My parent/Supervisor gives me enough time to study at home 

………………. 

(i) My parent/Supervisor supplies me with all the requirements necessary for me 

to study comfortably at home …………………….. 

(j) My parent/Supervisor communicates and talks to me about school issues 

when she or he is on journey ……………. 

(k) My parent/Supervisor has good relationship with my school teachers 

…………… 

(l) My parent/Supervisor has the contacts of at least one staff member of my 

school for communication on education issues …………… 

(m) My parent/Supervisor attends school meeting sessions regularly 

…………….  

(n) My parent/Supervisor warns me to avoid bad groups/friends whose company 

threatens my academic performance…………. 

(o) My parent/Supervisor is interested in talking about my school progress with 

home visitors …….…………….. 

(p) My parent/Supervisor encourages my family members to help me in doing 

my school work 

 

 

Thank you for your cooperation! 
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Appendix INT 2 

Interview Guide for Proposed Model Evaluation 

Respondents: The Ministry of Education, Science, Technology and Vocational 

Training (MoEST), District Chief School Quality Assurance 

Officers, and the University  Educational technology  Experts  

This interview is intended for collecting data which will be used to develop a model 

that will speed up the use of Information and Communication Technology (ICT) 

during out-of-school time by primary school learners. The information collected will 

be used for academic purposes only and the name or contacts of the respondents will 

be held confidential. Your cooperation in providing correct information in this 

interview is highly appreciated. 

 

Guiding Question 

The researcher has developed a model that intends to hasten the educational 

technology integration amongst the Tanzanian primary school learners during out-

of-school time leading to better academic performance. The model consists of six 

strategies: (i) stakeholders‟ perceptions assessment which is carried out to dig out 

technological design preferences, supervisory and administrative best practices and 

technology design preferences towards the integration; (ii) Validation of the 

proposed practices and technology design preferences; (iii) Mobilization for 

stakeholders‟ engagement, which is a strategy whereby key stakeholders will be 

informed of the results of the stakeholders‟ perceptions assessment and encouraged 

to cooperate in the use the model and the associated technology. (iv)Technology 

acquisition which entails the acquisition of the intended product as per the 

preferences of the investigated environment. (v) Technology deployment is the 

distribution and application of the technological product; (vi) Participatory 

evaluation which finds out the extent to which the model has hastened technology 

integration leading to improved academic achievement. The main objective of the 

model is about technology integration for out-of-school time learning. The main 

stakeholders who are learners, teachers and parents participate in all strategies. 

Question: Kindly give your evaluative comments on the applicability of the model 

in the Tanzanian educational environment.  
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Appendix INT 3 

Interview Guide for Perceived Preferences (Best Practices and Technology 

design preferences) Validation 

 

Respondents: The Ministry of Education, Science, Technology and Vocational 

Training (MoEST), District Chief School Quality Assurance officers, 

University Educational Technology Experts and Ward Education 

officers 

Introduction 

This interview is intended for to collecting data which will be used to develop a 

model that will speed up the use of Information and Communication Technology 

(ICT) during out-of-school time by primary school learners. The information 

collected will be used for academic purposes only and the name or contacts of the 

respondents will be held confidential. Your cooperation in providing correct 

information in this interview is highly appreciated. 

 

Guiding Questions 

 

1. Below is a list of perceived best practices and educational technology design 

preferences that were proposed by Tanzanian primary school learners, 

parents, teachers and head teachers to improve educational technology use 

during out-of-school time (home time). You are kindly requested to go 

through those practices and then answer the questions that follow. 

 

Category Practice  

Best practices 

on how learners 

should use 

educational 

technology at 

home (Role 

Write down main points 

Concentrate when educational technology 

Note down difficulties  

Record important programs for future use 

Set and follow timetable for educational technology use 

Avoid programs that compromise performance 
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player – 

learner) 

Normally use educational technology on break time  

Don‟t use programs forbidden  
 

Best practices 

on how parents 

should guide 

their children in 

using 

educational 

technology 

(Role player – 

parents) 

Encourage my child by buying educational technology for learning  

Buy guiding materials for her/him to learn use of educational 

technology 

Teach her/him usage of educational technology 

Instructs her/him to summarize what he watched/learned  

Ask her/him questions on what she/he uses  

Find/give her/him lists of television or radio programs  
 

Best practices 

on how 

teachers should 

influence 

learners to 

learn at home 

(Role player – 

teachers) 

Use educational technology as teaching aid 

Use technology to communicate academic issues to parents 

Use technology to communicate academic issues to learners 

Provide learners with materials to learn about educational 

technology 

Teach learners how to use educational technology 

Warn learners to avoid bad use of technology 

Tell learners advantages of proper use of educational technology 

Give learners home assignment which need use of educational 

technology 

Encourage parents to buy educational technology for children 
 

Administrative 

best Practices 

(head teacher) 

Facilitate teachers to make use of educational technology 

Advise learners to use educational technologies 

Advise parents to support their children in using educational 

technology 

Preferences for   

presenting  

DVD (video) 

Giving explanation  

Enriched with examples 

Story telling 
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materials 

– ( Role player 

DVD design 

team) 

 

Illustration through Cartoon  

Teaching through songs 

Participatory/Practical 

Giving questions at the end  

Using drawings 

Use of teaching aids  
 

 

QUESTIONS 

 

1. Kindly give your evaluative comments on the suitability of the above 

practices and educational technology design preferences for Tanzanian 

educational environment. 

 

2. In case you are requested for further professional consultations in the course 

of developing and implementing the intended model, for good intent and 

benefits of Tanzanians, will you give cooperation that is within your 

mandatory? (Yes/No) ……………………. 

If the answer is No, kindly give reasons. 
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Appendix INT 4 

Interview Guide for TBC Staff member 

 

Introduction 

This interview is intended for collecting data which will be used to develop a model 

that will speed up the use of Information and Communication Technology (ICT) 

during out-of-school time by primary school learners. The information collected will 

be used for academic purposes only and the name or contacts of the respondents will 

be held confidential. Your cooperation in providing correct information in this 

interview is highly appreciated. 

 

Guiding Question 

 

The use of ICT is potential in enhancing out-of-school time learners. Your 

cooperation as is also considered as educational technology for out-of-school time 

learners. 

 

1.  Kindly explain about the implementation strategies of the OST programmes that 

you offer 

2.  What has been the  achievements regarding the child related programmes 

broadcasted by your corporation. 

3. Have the corporation partnered with any other entity to facilitate your services? 

4. How does the corporation involve the stakeholders in the processes of offering the 

services 

5. How do you measure the successfulness of the programmes related to OST 

learning? 
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Appendix INT 5 

Interview Guide for Ubongo Kids Project Staff member 

Introduction 

This interview is intended for collecting data which will be used to develop a model 

that will speed up the use of Information and Communication Technology (ICT) 

during out-of-school time by primary school learners. The information collected will 

be used for academic purposes only and the name or contacts of the respondents will 

be held confidential. Your cooperation in providing correct information in this 

interview is highly appreciated. 

 

Guiding Question 

 

The use of ICT is potential in enhancing out-of-school time learners. Now you have 

deployed Ubongo Kids as a digital learning tool.  

 

1.  Kindly explain about the implementation strategies of the OST programmes that 

you offer? 

2.  What has been the achievements regarding your project? 

3. Have the organization partnered with any other entity to facilitate the project? 

4. How does the project involve the stakeholders in the processes of offering the 

services? 

5. How do you measure the successfulness of your project? 
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Appendix Q5 

Pre-Experiment Questionnaire for Experimental group learners 

 

This questionnaire is intended for collecting data which will be used to develop a 

model that will speed up the use of Information and Communication Technology 

(ICT) during out-of-school time by primary school learners. The information 

collected will be used for academic purposes only and the name or contacts of the 

respondents will be held confidential. Your cooperation in filling correct information 

in this questionnaire is highly appreciated. 

 

Background Information 

(i) Full Name of Learner: 

…………………………………………………………… 

(ii) Name of 

school…...…………………………………………………………… 

(iii) Sex (Male/Female) …………………... (iv) Your Age……………………… 

 (vii) Resident: 

 Division : ……………….... Ward ; …………………... Street: ………………. 

(viii) Telephone number of your parent/guardian: 

…………………………………….. 

 

Definition: 

Out-of-school time = Time when a learners is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

 

Below is a list of practices compiled from best performing learners of best primary 

schools, that were perceived as best ones in making effective use of educational 

technology during out-of-school time. Therefore, those practices will hopefully lead 

to improved academic performance if practised by other primary school learners. 

Please read them carefully and respond to the questions that follow. 

 

 



 

326 

Practice   

Write down main points 

Concentrate when using educational technology 

Note down difficulties  

Record important programs for future use 

Set and follow timetable for educational technology use 

Avoid programs that compromise performance 

Normally use  educational technology on break time  

Don‟t use programs forbidden  

 

Question 

 

Mathematics is an important subject for present and further studies, and very 

applicable in daily life. Despite its importance, the performance in mathematics at all 

levels is still unsatisfactory. The use of digital learning as a learning aid will certainly 

improve the understanding and performance in this subject. If the school offers you a 

Mathematics DVD for use in out-of-school time with the use of the above listed 

practices, will you do so and cooperate well with your teachers by following all the 

required directives? 

(Yes/No) .................................................................. 
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Appendix Q6 

Pre-Experiment Questionnaire for Experimental group Parents 

This questionnaire intends to collect data which will be used to develop a model that 

will speed up the use of Information and Communication Technology (ICT) during 

out-of-school time by primary school learners. The information collected will be 

used for academic purposes only and the name or contacts of the respondents will be 

held confidential. Your cooperation in filling correct information in this 

questionnaire is highly appreciated. 

 

Background Information 

(i)Full Name of your child (optional): ………………………………………………. 

 (viii) Telephone number ………………………………….. 

 

Below is a list of practices compiled from parents of best performing learners of best 

primary schools, that were perceived as best ones in supervising their children in the   

use of educational technology during out-of-school time. Therefore, those practices 

will hopefully lead to improved academic performance if practised by parents of 

other primary school learners. Please read them carefully and respond to the 

questions that follow. 

Practice 

Encourage my child by buying educational technology for learning  

Buy guiding materials for her/him to learn use of educational technology 

Teaches her/him on usage of educational technology 

Instructs her/him to summarize what he watched/learned  

Asks her/him questions on what she/he uses  

Finds/gives her/him lists of  television or radio programs  

 

Mathematics is an important subject for present and further studies, and very 

applicable in daily life. Despite its importance, the performance in the subject at all 

levels is still unsatisfactory. The use of digital learning as a learning aid will certainly 

improve the understanding and performance in Mathematics. If the school offers your 
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child a maths DVD for use in out-of-school time that requires you, through the above 

listed practices, to encourage your child to make use of it, and cooperate very well 

with the school in all related directives? 

(Yes/No).................................................................. 
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Appendix LT1 

Letter to Parents of Experimental group 

To Parent of ………………………………………………………….. 

 

Re: Requesting your cooperation in supporting your child to make optimum 

use of the supplied DVD and other materials. 

 

Good performance in Mathematics subject facilitates the understanding of other 

subjects, and broadens further study opportunities for your child. However, 

experience has shown that there is poor performance of learners in Mathematics 

subject. Close cooperation of parents and the school will eventually encourage your 

child to work hard in Mathematics and so improve her/his performance. 

Furthermore, experience has affirmed the usefulness of educational technology 

applications in promoting the performance in Mathematics subject. The school has 

offered your child a Mathematics DVD that is accompanied with home assignments. 

With recognition of your unique roles in your child education and performance, and 

in order to ensure optimum use of the materials provided, you are requested to give 

your cooperation by playing the following roles; 

 

Practice 

Encouraging your child by buying educational technology for learning  

Buying guiding materials for her/him to learn use of educational technology 

Teach her/him on usage of educational technology 

Instruct her/him to summarize what he watched/learned  

Ask her/him questions on what she/he uses  

Find/give her/him lists of educational television or radio programs  

 

Signature 

 

……………………………………..                          OFFICIAL STAMP 

Head teacher 
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Appendix LT2 

Letter to Learners of Experimental group 

To All Class Six Learners 

Re: Maths DVD and Question Booklet 

There is a saying that‟;  

 

“A successful man is the one who is stepping up the stairs at midnight while others 

are asleep” 

 

This means that your future life highly depends on the efforts that you exert today. 

As a learner, your big role is to study hard in order to realize your future dreams. 

 

Mathematics is one of the important subjects in making you realize your further 

education opportunities. Learning and performing well in maths is useful in opening 

chances for going to higher levels of education. Now, the school has offered you a 

DVD and related question booklet. Please cooperate well with your teachers and 

adhere to the practices listed below, for your effective use of the DVD and other 

materials provided, for your better performance in maths. 

 

Practice  

Writing down the main points 

Concentrating when educational technology 

Noting down difficulties  

Recording important programs for future use 

Setting and following timetable for educational technology use 

Avoiding programs that compromise performance 

Using educational technology for learning during break time  

Not using forbidden programs  

 

……………………………… 

Head teacher 
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   Appendix Q7 

End-of-Experiment Questionnaire for Learner for Experimental group 

Introduction 

This questionnaire is intended for collecting data which will be used to evaluate the 

effectiveness of the educational technology that you used as a learning aid during 

your out-of-school time. The information collected will be used for academic 

purposes only and the name or contacts of the respondents will be held confidential. 

Your cooperation in filling correct information in this questionnaire is highly 

appreciated. 

 

Background information 

 

Your full name……………………… 

Sex (M/F)……..Age…………. 

School name………..…Class……….. 

District…….……………………… Ward…………..Division……………… 

 

Definition: 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

1. Did you use other technologies apart from what you were provided? 

…………………(Yes/No) 
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2. lease evaluate the DVD provided and the modalities used for its administration 

and supervision by filling in the appropriate space in the table below 

Scale: 1= Strongly Disagree, 2= Disagree, 3= Neutral, 4=Agree, 5=Strongly 

Agree 

Criteria 

Response 

1 2 3 4 5 

DVD topics understood      

Teaching aids used enhanced understanding      

DVD related Learners‟ activities enhanced understanding      

Topics were well presented      

Video pictures were well seen      

Time for Topical presentation was enough      

DVD questions could be answered through DVD 

presentation 
     

Parents/Guardian supervisory supports improved since I 

was provided with the DVD 
     

Modalities for administering and supervising the use of 

the DVD helped me to improve the speed of its use 
     

 

3. Do you think the speed of DVD presentation should have been reduced? 

………….. (Yes/No) 

4. Do you think the topics should have been presented in more detail? ………. 

(Yes/No). 
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 Appendix Q8 

End-of-Experiment Questionnaire for learners for Control group 

Introduction 

This questionnaire is intended for collecting data which will be used to evaluate the 

effectiveness of the educational technology that you used as a learning aid during 

your out-of-school time. The information collected will be used for academic 

purposes only and the name or contacts of the respondents will be held confidential. 

Your cooperation in filling correct information in this questionnaire is highly 

appreciated. 

 

Background information 

 

Your full name……………………… 

Sex (M/F)……..Age…………. 

School name………..…Class……….. 

District…….……………………… Ward…………..Division……………… 

 

Definition: 

Out-of-school time = Time when a learner is outside the official school programs 

(e.g. when a learner is at home after school hours or during holidays). 

 

1. Did you use other technologies apart from what you were provided? 

…………………(Yes/No) 
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Appendix Q9 

End-of-Experiment Questionnaire for Parents 

Introduction 

This questionnaire intends to collect data which will be used to evaluate the 

effectiveness of the educational technology that you used as a learning aid during 

out-of-school time. The information collected will be used for academic purposes 

only and the name or contacts of the respondents will be held confidential. Your 

cooperation in filling correct information in this questionnaire is highly appreciated. 

 

Background information 

Your full name……………………… 

Sex (M/F)……..Age…………. 

School name………..…Class……….. 

1. District…….……………………… Ward…………..Division……………… 

 

Please evaluate the DVD provided to your child and the modalities used for its 

application by filling in the appropriate space in the table below 

Scale: 1= Strongly Disagree, 2= Disagree, 3= Neutral, 4=Agree, 5=Strongly 

Agree 

 

 

Criteria 1 2 3 4 5 

DVD Topics were well understood      

Teaching aids used enhanced 

understanding 

     

DVD related Learners‟ activities 

enhanced understanding 

     

Topics were well presented      

Video pictures were well seen      

Time for Topical presentation was 

enough 

     

Questions were well understood      

Questions matched the respective      
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presentations 

Questions were answerable through the 

DVD presentations 

     

Modalities used by teachers helped my 

child to make use of the DVD in a more 

speed.  

     

Modalities that I used to support my 

child helped her/him to use the DVD in a 

more speed 

     

The modalities applied during the use of 

the technology in general, helped my 

child to build interest in Mathematics 

subject  
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Appendix INT 6 

End-of-Experiment Interview Guide for Head teachers and Subject Teachers  

 

Guiding Question 

Further to the implementation of the experiment and the use of educational 

technology by your learners, kindly give your evaluative comments regarding the 

DVD technology and the modalities used for its application. 
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Appendix PC 1 

Guide for Focus group meeting for the Teachers’ partnership contracting  

 

1. Objective of the meeting--------------------------------------------------------------- 

2. Main Meeting Participants:------------------------------------------------------------ 

3. Attendance : ----------------------------------------------------------------------------- 

4. Main issues 

- Opening of the meeting and major points mentioned 

- Introduction of the experiment  

- Introduction to the roles of teachers 

- Familiarization of parents and learners roles 

- Closing of the meeting and issues reminded/emphasized/thanks  
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Appendix TD1 

Focus group meeting guide for the First Technology Design  

 

5. Objective of the meeting--------------------------------------------------------------- 

6. Main Meeting Participants:------------------------------------------------------------ 

7. Attendance : ----------------------------------------------------------------------------- 

8. Main issues 

- Opening of the meeting and major points mentioned 

- Introduction of the experiment and related major tasks for the teachers  

- Closing of the meeting and issues reminded/emphasized 
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Appendix TD 2 

Focus group meeting guide for the Second Technology Design  

 

1. Objective of the meeting---------------------------------------------------------------- 

2. Main Meeting Participants:------------------------------------------------------------ 

3. Attendance : ----------------------------------------------------------------------------- 

4. Main issues 

- Opening of the meeting and major points mentioned 

- Number of presentations attended -------------------------------------------------- 

-Total number of presentations made so far----------------------------------------- 

-Number of presentations left--------------------------------------------------------- 

-Closing of the meeting and issues reminded/emphasized/thanks  
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Appendix TD 3 

Focus group meeting guide  for the Third Technology Design 

1. Objective of the meeting---------------------------------------------------------------- 

2. Main Meeting Participants:------------------------------------------------------------ 

3. Attendance : ----------------------------------------------------------------------------- 

4. Main issues 

- Opening of the meeting and major points mentioned 

- Opening of the meeting and major points mentioned 

- Number of presentations attended -------------------------------------------------- 

- Total number of presentations made so far----------------------------------------- 

- Number of presentations left--------------------------------------------------------- 

-Closing of the meeting and issues reminded/emphasized/thanks  

 

 

 

 

 

 

 



 

341 

Appendix FE 1 

Researcher- Teachers focus group meeting guide for the Formative 

Evaluation  

1. Objective of the meeting---------------------------------------------------------------- 

2. Main Meeting Participants:------------------------------------------------------------- 

3. Attendance : ----------------------------------------------------------------------------- 

4. Main issues 

-Opening of the meeting and major points mentioned 

- Discussion of the major issues with respect to the impact of the model and 

the associated technology 

- Meeting closure  
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                                    Appendix PM 1 

Parents’ Focus group meeting guide  

1. Objective of the meeting--------------------------------------------------------------- 

2. Main Meeting Participants:------------------------------------------------------------ 

3. Attendance ------------------------------------------------------------------------------ 

4. Main issues 

- Roles performed by Head teachers  

- Roles performed by   Researcher 

- Roles performed Research Assistance 

- Major issues presented  
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Appendix TC1 

Technology deployment checklist 

- Capability of learners to perform basic tasks.................................................... 

- Access to adult supervision at OST ………………………………………….. 

- Orientation to basic television operations…………………………………… 

- Other technologies available at home………………………………………. 
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Appendix PR1 

Perceived Best Practices  

Learning practice (learners) 

Writing down main points 

Concentrating when using educational technology 

Noting down difficulties  

Recording important programmes for future use 

Setting and following timetable for educational technology use 

Avoiding programmes that compromise performance 

Normally use  educational technology n break time  

Not using forbidden programmes  

 

Supervisory  practice (Parents) 

Encourage my child by buying educational technology for learning  

Buy guiding materials for her/him to learn use of educational technology 

Teach her/him on usage of educational technology 

Instruct her/him to summarize what he watched/learned  

Ask her/him questions on what she/he uses  

Get/give her/him lists of television or radio programmes  

 

Facilitation  practice (Teachers ) 

Using educational technology as teaching aid 

Using technology to communicate academic issues to parents 

Using technology to communicate academic issues to learners 
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Providing learners with materials for learning about educational technology 

Teaching learners how to use educational technology 

Warning learners to avoid bad use of technology 

Telling learners advantages of proper use of educational technology 

Giving learners home assignments which needs use of educational technology 

Encouraging parents to buy educational technology for children 

 

Administrative Practices (head teacher) 

Facilitate teachers to make use of educational technology 

Advise learners to use educational technologies  

Advise parents to support their children in using educational technology 

 

 

 

 

 

 

 

 

 

 

 



 

346 

Appendix PR2 

Perceived Technology Design Preference 

Preference 

Giving questions at the end of lesson   

Practical works 

Use of teaching aids 

Use of drawings 

Use of Examples 

Giving explanations 

Story telling 

Use of songs 

Illustration through cartoons 
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Appendix SS 1 

Example 1:  Screen shot of the DVD Presentation Showing the illustration 

through Drawings:  

Topic - Geometry 
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Appendix SS2 

Example 2:  Screen shot of the DVD Presentation Showing the use of locally 

Made Teaching Aid: 

Topic:  Algebra 
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Kiambatanisho Q1B 

 

DODOSO KWA AJILI YA WANAFUNZI 

UTANGULIZI 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali: 

 

(i) Majina ya Mwanafunzi: 

…………………………………………………………… 

(ii) Jina la shule…...……………………………………………………………… 

(iii) Jinsi (Me/Ke) …………………... (iv) Umri………………………….. 

(v) Darasa lako (mf. drs la 5/6/7) …………… (vi) Nafasi yako kitaaluma ……… 

kati ya … 

(vii) Mkazi wa: 

Tarafa…………………....Kata…………………………...Mtaa………………. 

 

 

Ufafanuzi 

 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

1. Ni njia gani ungependelea itumike ili kuhakikisha kuwa unajifunza vema 

kwa kutumia zana za kiteknologia za kujifunzia katika muda wa baada ya 

masaa ya shule?  Tafadhali weka alama ya vema (√) katika viboksi hapo 
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chini, kufuatia kiwango cha upendeleo wako katika njia ya utumiaji wa 

teknologia hizo. 

 

Kiwango: 1= Sikubali kabisa, 2= Sikubali, 3= Siko upande wowote, 

4=Nakubali, 5=Nakubali kabisa 

 

Njia  

Upendeleo wako 

1 2 3 4 5 

Andikia mambo ya msingi      

Kusikiliza na kuangalia kwa makini wakati wa kutumia zana 

hizo 

     

Nukuu mambo magumu        

Nukuu programu muhimu kwa matumizi ya baadae      

Andaa na kufuata ratiba       

Epuka kuangalia  programu zinazoathiri ufaulu wa masomo      

Tumia  zana za kiteknologia katika muda wa mapumziko       

Usitumie progamu zilizokatazwa      

 

Umewahi kutumia televisheni mwenyewe? Tafadhali weka tiki mbele ya jibu sahihi. 

Kamwe ____ Kwa Nadra ____ Mara Kadhaa ______Mara Nyingi _________ Kila 

mara ____ 

 

2. Tafadhali onyesha Kiwango cha uchaguzi wako kuhusiana na aina ya 

uwasilishwaji wa mada inayofundishwa kwa njia ya kiteknologia ya 

kujifunzia kama vile DVD.   
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Kiwango: 1 = Haifai kabisa, 2 = haifai,   3 = Siko upande wowote, 4 = 

Inafaa, 5 =Inafaa kabisa. 

 

 

Aina ya uwasilishwaji 1 2 3 4 5 

i. Kutoa maelezo      

Ii Kusheheni Mifano      

iii. Kusimulia      

Iv Ufafanuzi kwa kutumia katuni      

V Kufundisha kupitia nyimbo      

Vi Kwa njia shirikishi/ Vitendo      

Vii Kutolea mifano mwishoni      

Viii Kutumia Michoro      

Ix Kutumia nyenzo za kufundishia.      
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Kiambatanisho Q2B 

Dodoso kwa wazazi wa wanafunzi bora.  

UTANGULIZI 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali.  

 

(i) Jina lako (si lazima)……………………………………………………. 

(ii)Jina la shule ya mwanao…...………………………………………… 

(iii)Jinsi (Me/Ke) …………………... (iv) Umri wako………………………… 

(v) Darasa la mwanao (mf. Drs la 5/6/7) … (vi) Nafasi yake kitaaluma……kati 

ya…… 

(vii) Makazi yako:  

Tarafa…………....Kata…………………………...Mtaa………………. 

(viii) Kiwango cha elimu yako (msingi/upili/kidato cha 

sita/Astashahada/Stashahada/Uzamili/Uzamivu………………. 

 

Ufafanuzi 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

 

1. Utafiti huu unakusudia kuchunguza njia njema ambayo wazazi/walezi 

wanaweza kuitumia katika kusimamia watoto wao wanapokuwa wakijifunza 

kwa kutumia zana za kiteknolojia kwa kujifunzia kama televisheni, pale 

wanapokuwa nyumbani. Umepewa baadhi ya njia hizi, ambapo unatakiwa 
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kuonyesha ni kwa kiwango gani unapendelea namna fulani kwa kuweka 

alama ya vema katika sehemu inayohusika. 

 

Kiwango: 1= Sikubali kabisa, 2= Sikubali, 3=Siko upande wowote, 4=Nakubali, 5= 

Nakubali Kabisa.  

 

Njia 

Mwitikio 

1 2 3 4 5 

Kumtia moyo mwanangu kwa kumnunulia zana za kidigitali 

kwa kujifunzia.  
     

Kumnunulia miongozo ili aweze kujifunza matumizi ya zana 

za kiteknologia 
     

Kumfundisha juu ya matumizi ya zana za kiteknologia.      

Kumwambia aandae muhtasari ya alichokitazama/kujifunza.       

Kumuuliza maswali kuhusu zana anazozitumia.       

Kumpa orodha ya vipindi vya televisheni/redio.      
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2. Tafadhali onyesha Kiwango cha uchaguzi wako kuhusiana na aina ya 

uwasilishwaji wa mada inayofundishwa kwa njia ya kiteknologia ya 

kujifunzia kama vile DVD, kwa ajili ya mwanao kujifuniza akiwa nyumbani.  

Kiwango: 1 = Haifai kabisa, 2 = haifai,   3 = Siko upande wowote, 4 = 

Inafaa, 5 =Inafaa kabisa. 

 

 

Aina ya uwasilishwaji 1 2 3 4 5 

i. Kutoa maelezo      

Ii Kusheheni Mifano      

iii. Kusimulia      

Iv Ufafanuzi kwa kutumia katuni      

V Kufundisha kupitia nyimbo      

Vi Kwa njia shirikishi/ Vitendo      

Vii Kutolea mifano mwishoni      

Viii Kutumia Michoro      

Ix Kutumia nyenzo za kufundishia.      

 

 

Ahsante kwa ushirikiano wako. 
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Kiambatanisho Q3B 

Dodoso kwa walimu wa shule bora. 

UTANGULIZI 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali 

 

(i) Jina kamili la mtumishi (si lazima): 

……………………………….………………………. 

(ii) Jina la shule…..………………………………………………………………… 

(iii) Jinsi (Me/Ke) …………………... (iv) Umri wako…………………….……. 

(v) Nafasi yako (Mwalimu wa somo/Wa darasa au 

vyote)………………………………………. 

(vi) Kiwango chako cha elimu (msingi/upili/Kidato cha 

sita/Astashahada/Stashahada/Shahada/Uzamili/Uzamivu) ………………………. 

(vi) Makazi: 

Tarafa…………………....Kata…………………………...Mtaa………………. 

 

Ufafanuzi 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

Utafiti huu unakusudia kuchunguza njia bora ambayo waalimu wanaweza kuitumia 

ili kuwahamasisha wanafunzi wao kujifunza katika wakati wa kutokuwa shule. 

Umepewa baadhi ya njia hizi, ambapo unatakiwa kuonyesha ni kwa kiwango gani 

unapendelea namna flani kwa kuweka alama ya vema katika sehemu inayohusika. 
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Kiwango: 1= Sikubali kabisa, 2= Sikubali, 3=Sikatai wala Sikubali, 4=Nakubali, 5= 

Nakubali Kabisa.  

 

 

Njia 

Mwitikio 

1 2 3 4 5 

Kutumia zana za kidigitali kama visaidizi vya kufundishia.      

Kutumia zana za kidigitali kuwasilisha mambo ya kitaaluma kwa 

wazazi. 

     

Kutumia zana za kidigitali kuwasilisha mambo ya kitaaluma kwa 

wanafunzi 

     

Kuwapa wanafunzi vitu vya kujifunzia kuhusu mambo ya 

kidigitali 

     

Kuwafundisha wanafunzi namna ya kutumia zana za kidigitali.       

Kuwaonya wanafunzi ili wasitumie vibaya zana za kidigitali.      

Kuwambia wanafunzi faida za matumizi mazuri ya zana za 

kidigitali. 

     

Kuwapa kazi za nyumbani zinazohitaji matumizi ya zana za 

kidigitali.  

     

Kuwatia moyo wazazi kununua zana za kidigitali kwa ajili ya 

watoto wao. 
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1. Tafadhali onyesha Kiwango cha uchaguzi wako kuhusiana na aina ya 

uwasilishwaji wa mada inayofundishwa kwa njia ya kiteknologia ya 

kujifunzia kama vile DVD, kwa ajili ya mwanao kujifunzia akiwa nyumbani.  

 

Kiwango: 1 = Haifai kabisa, 2 = haifai,   3 = Sawa tu, 4 = Inafaa, 5 =Inafaa 

sana. 

 

 

Aina ya uwasilishwaji 1 2 3 4 5 

i. Kutoa maelezo      

Ii Kusheheni Mifano      

iii. Kusimulia      

Iv Ufafanuzi kwa kutumia katuni      

V Kufundisha kupitia nyimbo      

Vi Kwa njia shirikishi/ Vitendo      

Vii Kutolea mifano mwishoni      

Viii Kutumia Michoro      

Ix Kutumia nyenzo za kufundishia.      

 

 

Asante kwa ushirikiano wako.  

 

 

 

 

 

 

 

 

 

 

 



 

358 

Kiambatanisho INT 1B 

Mwongozo wa Mahojiano kwa Waalimu wakuu wa Shule bora. 

UTANGULIZI 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) 

kwa wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali/Usuli 

 

(i)Jina la msimamizi ………………………………………………………….. 

(ii)Jina la shule…...……………………………………………………………… 

(iii)Jinsi (Me/Ke) …………………... (iv) Umri………………………………. 

(v) Mawasiliano: Namba ya simu………………………Barua 

pepe………………………. 

(vii)Mahali shule ilipo: 

Tarafa…………....Kata…………………………...Mtaa……………………….. 

 

Ufafanuzi: 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

Maswali.  

 

1. Tafadhali eleza ni mkakati gani unadhani unaweza kuwa bora zaidi ambao 

wasimamizi wa shule wanaweza kuutumia kuhakikisha kuwa wanafunzi 

wanatumia teknolojia ya elimu kitaaluma katika wakati ule wanapokuwa nje 

ya maeneo ya shule. 
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2. Tafadhali toa uzoefu wako (kama upo) unaohusiana na mkakati ambao shule 

yako imeutekeleza ili kuhamasisha wanafunzi kuweza kutumia teknolojia ya 

elimu baada ya muda wa masomo. 
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Kiambatanisho Q4B 

Dodoso kwa wanafunzi wa eneo la majaribio. 

 

UTANGULIZI 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Background Information 

(i) Majina ya Mwanafunzi: 

…………………………………………………………… 

(ii) Jina la shule…...……………………………………………………………… 

(iii) Jinsi (Me/Ke) …………………... (iv) Umri………………………….. 

(v) Darasa lako (mf. drs la 5/6/7) …………… (vi) Nafasi yako kitaaluma ……… 

kati ya … 

(vii) Mkazi wa: 

Tarafa…………………....Kata…………………………...Mtaa………………. 

 

Ufafanuzi: 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

 

1. Familia yako inamiliki televisheni? …………………. (Andika Ndiyo au 

Hapana). 

 

2. Tafadhali soma maelezo yaliyopo hapo chini na kisha na kwa kila maelezo, 

andika:  
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 1 kwa sikubaliani kabisa, 2 kwa sikubaliani, 3 kwa sikubali wala sikatai, 4 kwa 

nakubali,  na  5 nakubali kabisa.  

 

(a) Mzazi/Msimamizi wangu hunipa kazi za kitaaluma ninapokuwa 

nyumbani……………. 

(b) Mzazi/Msimamizi wangu hunisaidia katika kufanya kazi za shuleni 

ninapokuwa nyumbani……………. 

(c) Mzazi/Msimamizi wangu hutafuta ufafanuzi au taarifa zaidi kuhusu mambo 

ya kitaaluma kutoka kwa watumishi wa shuleni…………. 

(d) Mzazi/Msimamizi wangu hukagua kazi zangu za shule ikiwa ni pamoja na 

yale ninayoyaandika.……………. 

(e) Mzazi/Msimamizi wangu hunipa zawadi pale ninapofanya vizuri katika kazi 

zangu za shuleni.………….. 

(f) Mzazi/Msimamizi wangu huniadhibu au kunionya  endapo sijafanya vizuri 

katika mambo yangu ya kitaaluma.…………….. 

(g) Mzazi/Msimamizi wangu huhakikisha kuwa nina ratiba ya kujisomea 

nyumbani....................... 

(h) Mzazi/Msimamizi wangu hunipa muda wa kutosha wa kujisomea 

ninapokuwa nyumbani ………………. 

(i) Mzazi/Msimamizi wangu hunipa mahitaji yote ya msingi kwa ajili ya 

kuniwezesha kujisomea bila tabu.…………………….. 

(j) Mzazi/Msimamizi wangu huwasiliana na kuzungumza nami kuhusu mambo 

ya shuleni pale anapokuwa safarini.……………. 

(k) Mzazi/Msimamizi wangu ana mahusiano mazuri na walimu wangu wa 

shuleni.……… 

(l) Mzazi/Msimamizi wangu ana mawasiliano angalau ya mtumishi mmoja wa 

shuleni kwangu kwa ajili ya kuwasiliana juu ya mambo ya 

kitaaluma.…………… 

(m) Mzazi/Msimamizi wangu huhudhuria mikutano ya shule mara kwa 

mara……..…….  
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(n) Mzazi/Msimamizi wangu hunionya ili nisiwe na makundi au marafiki 

wabaya ambao nikiwa nao wanaweza kuathiri mafanikio yangu kitaaluma.. 

…….……. 

(o) Mzazi/Msimamizi wangu anapenda kuzungumza kuhusu maendeleo akiwa 

na wageni nyumbani …….…………….. 

(p) Mzazi/Msimamizi wangu huwahimiza wanafamilia yangu kunisaidia katika 

kufanya kazi zangu za shule………………………………. 

 

 

Asante kwa ushirikiano wako.  
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Kiambatanisho INT 2B 

 

Mwongozo wa mahojiano ya kutathmini mfumo pendekezwa 

Wahojiwa:  Wizara ya Elimu, sayansi, Teknolojia na Mafunzo ya Ufundi,  

Maafisa wadhibiti ubora wa Shule wilaya, na  Wataalamu wa 

Teknolojia ya Elimu wa Vyuo Vikuu. 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Hoja ya mwongozo 

Mtafiti amebuni mfumo ambao unakusudia kuharakisha matumizi ya teknolojia ya 

taaluma kuwa rafiki kwa wanafunzi wa shule za msingi Tanzania baada  ya muda 

wa masomo, ili kuboresha ufaulu wa masomo. Mfumo huo una hatua sita: (i) 

Uchunguzi wa kimazingira uliofanyika ili kung‟amua njia bora za kiteknolojia, 

kiusimamizi, kiutawala na muundo wa teknolojia unaofaa kulingana na mazingira. 

(ii) Uthibitisho wa njia zilizopendekezwa na ubunifu wa kiteknolojia unaofaa. (iii) 

Ushirikishwaji wa wabia, ambayo ni hatua ambapo wadau wataarifiwa kuhusu 

matokeo ya uchunguzi wa mahitaji ya wadau na kutafdalishwa kutumia mfumo na 

technologia husika (iv) Utenegezaji au utafutaji wa Teknolojia inayohitajika kwa 

mujibu wa mapendekezo ya wadau. (v) Kutumia technlogia husika Teknolojia, 

ambapo ni usambazaji na utumiaji wa matokeo/zao la kiteknolojia; (vi) Kutathmini 

teknolojia kunakodhihirisha kiwango ambacho mfumo husika umeharakisha 

matumizi ya teknologia na hivyo kuongeza Kiwango cha ufaulu wa kitaaluma. Kwa 

ujumla, Mfumo huu ni kuhusianisha teknolojia wakati wa kujifunza katika muda 

ambao wanafunzi wanakuwa nje ya shule.  Wadau wakuu ni wanafunzi, waalimu na 

wazazi, na wanatakiwa kushiriki katika hatua zote. 

Swali: Tafadhali toa tathmini yako juu ya kufaa kwa mfumo huu katika mazingira 

ya kielimu Tanzania.   



 

364 

Kiambatanisho INT 3B 

Mwongozo wa mahojiano kwa ajili ya uthibitishaji wa Mapendekezo 

yaliyotambulika  

(Njia bora utumiaji wa teknolojia na uwasilishwaji wa kiteknolojia 

unaopendelewa) 

 

Wahojiwa:  Wizara ya Elimu, sayansi, Teknolojia na Mafunzo ya Ufundi, 

Maafisa wadhibiti ubora wa Shule wilaya, na Wataalamu wa 

Teknolojia ya Elimu wa Vyuo Vikuu na Makatibu Elimu Kata. .   

Utangulizi: 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) 

kwa wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Maswali ya mwongozo.  

 

1. Iliyopo hapo chini ni orodha ya utaratibu wa   mfumo wa utumiaji wa 

teknologia kujifunzia na sifa za uwasilishwaji wa teknlogia yenyewe kwa 

ajili ya kujifunzia shule za msingi, kama ilivyoendekezwa na wanafunzi wa 

shule za msingi Tanzania, wazazi wa wanafunzi, waaalimu na wasimamizi 

wa shule ili kuboresha matumizi teknolojia ya elimu katika wakati wa 

kutokuwa shule(wakati wa kuwa nyumbani). Unaombwa kupitia njia hizo, na 

kisha kujibu maswali yanayofuata. 
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Utaratibu wa mfumo kwa wanafunzi 

Andikia mambo ya msingi 

Kusikiliza na kuangalia kwa makini wakati wa kutumia zana hizo 

Nukuu mambo magumu   

Nukuu programu muhimu kwa matumizi ya baadae 

Andaa na kufuata ratiba  

Epuka kuangalia  programu zinazoathiri ufaulu wa masomo 

Tumia  zana za kiteknologia katika muda wa mapumziko  

Usitumie progamu zilizokatazwa 

 

 

Utaratibu wa mfumo kwa wazazi 

Kumtia moyo mwanangu kwa kumnunulia zana za kidigitali kwa kujifunzia.  

Kumnunulia miongozo ili aweze kujifunza matumizi ya zana za kiteknologia 

Kumfundisha juu ya matumizi ya zana za kiteknologia. 

Kumwambia aandae muhtasari ya alichokitazama/kujifunza.  

Kumuuliza maswali kuhusu zana anazozitumia.  

Kumpa orodha ya vipindi vya televisheni/redio. 

 

 

Utaratibu wa mfumo kwa waalimu 

Kutumia zana za kidigitali kama visaidizi vya kufundishia. 

Kutumia zana za kidigitali kuwasilisha mambo ya kitaaluma kwa wazazi. 

Kutumia zana za kidigitali kuwasilisha mambo ya kitaaluma kwa wanafunzi 

Kuwapa wanafunzi vitu vya kujifunzia kuhusu mambo ya kidigitali 

Kuwafundisha wanafunzi namna ya kutumia zana za kidigitali.  

Kuwaonya wanafunzi ili wasitumie vibaya zana za kidigitali. 

Kuwambia wanafunzi faida za matumizi mazuri ya zana za kidigitali. 
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 Utaratibu wa mfumo kwa Waalimu wakuu 

Kutengeneza mazingira ya Waalimu kutumia teknologi 

Kuwashauri wanafunzi kutumia teknlogia kujifunza 

Kuwashauri wazazi watengeneza mazingira kwa watoto wao kutumia teknologia 

 

 

Aina ya uwasilishwaji wa teknologia 

Kutoa maelezo 

Kusheheni Mifano 

Kusimulia 

Ufafanuzi kwa kutumia katuni 

Kufundisha kupitia nyimbo 

Kwa njia shirikishi/ Vitendo 

Kutolea mifano mwishoni 

Kutumia Michoro 

Kutumia nyenzo za kufundishia. 

 

 

SWALI 

 

1. Tafadhali toa tathmini yako juu ya namna ambavyo njia na ubunifu wa 

teknolojia ya elimu tajwa hapo juu unaweza kufaa kulingana na mazingira ya 

kielimu Tanzania. 

 

 

 

Kuwapa kazi za nyumbani zinazohitaji matumizi ya zana za kidigitali.  

Kuwatia moyo wazazi kununua zana za kidigitali kwa ajili ya watoto wao. 
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 Appendix INT 4 

Mwongozo wa mahojiano kwa watumishi wa TBC 

Utangulizi 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) 

kwa wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika mwongozo huu ni muhimu na wa kuthaminika sana. 

 

Maswali ya mwongozo. 

 

Matumizi ya teknohama ni ya muhimu sana katika kuwafanikisha wanafunzi katika 

muda wa kutokuwa shule.  Shirika lako pia linajihusisha na mradi wa utoaji wa 

huduma ya kidigitali kwa wanafunzi kwa muda wa kutokuwa shuleni.  

 

1. Tafadhali eleza mikakati mnayotumia kufanikisha utoaji wa huduma hii 

2.  Mmekuwa na mafanikio yapi katika utoaji wa huduma hii? 

3. Shirika lako limeingia ubia na mashirika mengine katika kufanikisha utoaji wa 

huduma hii? 

4. Wadau wa muhimu wanahusishwaje katika kuongeza ufanisi wa utoaji wa 

huduma hii? 

5. Mnapimaje mafanikio ya utoaji wa huduma hii? 

Tafadhali eleza kuhusu mikakati ya utekelezaji mafanikio, na changamoto kuhusiana 

na mpango huu.  
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Kiambatanisho INT 5B  

Mwongozo wa mahojiano kwa watumishi wa mradi wa Ubongo Kids 

Utangulizi 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) 

kwa wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika mwongozo huu ni muhimu na wa kuthaminika sana. 

 

Maswali ya mwongozo. 

 

Matumizi ya teknohama ni ya muhimu sana katika kuwafanikisha wanafunzi katika 

muda wa kutokuwa shule.  Katika shirika lenu mna Ubongo Kids kama zana za 

kitigitali ya kujifunzia kwa watoto kwa muda wa kutokuwa shuleni.  

 

1.  Tafadhali eleza mikakati mnayotumia kufanikisha utoaji wa huduma hii 

2.  Mmekuwa na mafanikio yapi katika mradi huu? 

3. Shirika lako limeingia ubia na mashirika mengine katika kufanikisha utoaji wa 

huduma hii? 

4. Wadau wa muhimu wanahusishwaje katika kuongeza ufanisi wa mradi huu? 

5. Mnapimaje mafanikio ya mradi huu? 
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Kiambatanisho Q5B 

Dodoso la kabla ya majaribio kwa ajili ya wanafunzi wa kundi la majaribio 

 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama (ICT) 

kwa wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali/Usuli. 

 

(i) Jina kamili la mwanafunzi: 

…………………………………………………………… 

(ii) Jina la shule…...…………………………………………………………… 

(iii) Jinsi (Me/Ke) …………………... (iv) Umri wako……………………… 

 (vii) Makazi: 

 Tarafa: ……………….... Kata; …………………... Mtaa: ………………. 

(viii) Namba ya simu ya mzazi/mlezi wako: …………………………………….. 

 

Ufafanuzi: 

Muda wa kutokuwa shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

 

Hapo chini ni orodha ya njia zilivyokusanywa kutoka kwa wanafunzi wanaofanya 

vizuri sana katika shule za msingi, ambazo zilichuliwa kuwa bora zaidi katika 

kufanikisha matumizi teknolojia ya elimu katika muda wa kutokuwa shule. Kwa 

hiyo, njia hizo bila shaka zitafanikisha kupata mafanikio makubwa kitaaluma, 

endapo wanafunzi wengine wanafuata njia hizi kwa umakini. Tafadhali zisome kwa 

umakini na kisha jibu swali linalofuata. 
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Njia 

Andikia mambo ya msingi 

Kuwa makini wakati wa kutumia zana hizo 

Nukuu mambo magumu  

Nukuu programu muhimu kwa matumizi ya baadae 

Unda na ufuata ratiba  

Zuia programu zinazoathiri ufaulu 

Mara kadhaa tumia zana za kiteknohama katika muda wa mapumziko 

Usitumie progamu zilizozuiwa 

 

 

Swali. 

 

Hesabu ni somo muhimu kwa ajili ya masomo ya sasa na yajayo, na inatumika sana 

katika maisha ya kila siku. Richa ya umhimu wake, ufaulu katika somo la hesabu 

hauridhishi katika ngazi zote. Matumizi ya zana za kujifunza kwa digitali kama 

kiwezeshi, kwa jinsi flani kutaongeza uelewa na ufaulu katika somo hili. Kama shule 

ikikupa DVD ya hesabu ili itumike katika wakati wa kutokuwa shule, kwa matumizi 

yaliyoainishwa hapo juu, utafanya hivyo na kushirikiana vizuri na waalimu kwa 

kufuata maelekezo yote? 

(Ndiyo/Hapana) .................................................................. 
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Kiambatanisho Q6B 

Dodoso la kabla ya majaribio kwa ajili ya wazazi wa wanafunzi wa kundi la 

majaribio 

Mahojiano haya yanakusudia kukusanya data zitazotumika katika kuandaa 

mwongozo ambao utatumika kuongeza kasi katika matumizi ya Teknohama kwa 

wanafunzi wa shule za msingi, katika muda wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana.  

 

Taarifa za awali/Usuli 

(i)Jina kamili la mwanao (Si lazima): ………………………………………………. 

 (viii) Namba ya simu ………………………………….. 

 

Hapo chini ni orodha ya  njia zilivyokusanywa kutoka kwa wanafunzi wanaofanya 

vizuri sana katika shule za msingi, ambazo zilichuliwa kuwa bora  zaidi katika 

kufanikisha matumizi ya teknolojia ya elimu katika muda wa kutokuwa shule. 

Kwahiyo, njia hizo bila shaka zitafanikisha kupata mafanikio makubwa kitaaluma, 

endapo wanafunzi wengine watafuata njia hizi kwa umakini. Tafadhali zisome kwa 

umakini na kisha jibu swali yanayofuata. 

Njia 

Kumtia moyo mwanangu kwa kumnunulia zana za kidigitali kwa kujifunzia.  

Kumnunua miongozo ili aweze kujifunza matumizi ya zana za kidigitali. 

Kumfundisha juu ya matumizi ya zana za kiditali. 

Kumwambia aandae mihtasari ya alichokitazama/kujifunza.  

Kumuuliza maswali kuhusu zana anazozitumia.  

Kumpa orodha ya vipindi vya televisheni/redio. 

 

Hesabu ni somo muhimu kwa ajili ya masomo ya sasa na yajayo, na inatumika sana 

katika maisha ya kila siku. Richa ya umhimu wake, ufaulu katika somo la hesabu 

hauridhishi katika ngazi zote. Matumizi ya zana za kujifunza kwa digitali kama 
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kiwezeshi, kwa jinsi flani kutaongeza uelewa na ufaulu katika somo hili. Kama shule 

ikikupa DVD ya hesabu ili itumike katika wakati wa kutokuwa shule, kwa matumizi 

yaliyoainishwa hapo juu, utafanya hivyo  na kushirikiana vizuri na waalimu kwa 

kufuata maelekezo yote? 

(Ndiyo/Hapana) .................................................................. 
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Kiambatanisho LT1B 

Barua kwa wazazi wa Shule za majaribio. 

 

Kwa mzazi wa ………………………………………………………….. 

 

Yah: Kuomba ushirikiano wako katika kumwezesha mwanao kuwa na 

matumizi ya kadri ya DVD na vitu vingine vilivyotolewa. 

 

Ufaulu mzuri katika somo la hesabu hesabu huwezesha uelewa wa masomo 

mengine, na hupanua wigo wa kusoma zaidi kwa mwanao. Hata hivyo, uzoefu 

unaonyesha kuwa kuna ufaulu duni wa wanafunzi katika somo la hesabu. 

Ushirikiano wa karibu kati ya wazazi na shule utaweza kumhimiza mwanao kufanya 

kazi za hesabu kwa bidii na hivyo kuongeza ufaulu wake. Vilevile, uzoefu 

umethibitisha kufaa kwa matumizi za zana za kidigitali katika kuongeza ufaulu wa 

somo la hesabu. Shule imempa mwanao DVD ya hesabu, ambayo imeambatanishwa 

na kazi za nyumbani. Kwa kutambua upekee wa wajibu wako katika elimu ya 

mwanao na ufaulu wake, na ili kuhakikisha matumizi ya kadri ya vitu hivi 

alivyopewa mwanao, unaombwa kutoa ushirikiano wako wa dhati, kwa kufanya 

yafuatayo; 

 

Njia 

Kumtia moyo mwanangu kwa kumnunulia zana za kidigitali kwa kujifunzia.  

Kumnunua miongozo ili aweze kujifunza matumizi ya zana za kidigitali. 

Kumfundisha juu ya matumizi ya zana za kiditali. 

Kumwambia aandae mihtasari ya alichokitazama/kujifunza.  

Kumuuliza maswali kuhusu zana anazozitumia.  

Kumpa orodha ya vipindi vya televisheni/redio. 

 

Sahihi 

……………………………………..                          MHURI WA SHULE.  

Mkuu wa shule 
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Kiambatanisho  LT2B 

Barua kwa wanafunzi wa shule za majaribio 

 

Kwa wanafunzi wote wa darasa la sita. 

 

Re: DVD ya Hesabu na Kijitabu cha maswali. 

Kuna msemo usemao‟;  

 “Mtu aliyefanikiwa ni Yule anayepanda ngazi kuelekea juu usiku, huku wengine 

wakiwa walelala.” 

 

Hii inamaanisha kuwa maisha yako ya baadae hutegemeana na bidii unayoitumia 

leo. Kama mwanafunzi, jukumu lako la msingi ni kusoma kwa bidii ili kuweza 

kutimiza malengo yako ya baadae. 

 

Hesabu ni moja kati ya masomo muhimu katika kukuwezesha kufanikisha kuwa na 

fursa nzuri sana kwa masomo yako ya baadae. Kujifunza na kufanya vizuri katika 

hesabu ni muhimu sana ili kuweza kukupatia fursa ya kuendelea na masomo ya 

elimu ya juu. Sasa, shule imekupa DVD na kijitabu chenye maswali yataokanayo na 

DVD hiyo. Tafadhali shirikiana vizuri na waalimu wako na hakikisha unafuata njia 

zilizoelekezwa hapo chini, ili uweze kuitumia vema DVD na mengineyo uliyopewa, 

ili kukuwezesha kufanya vizuri katika somo la hesabu. 

 

Njia 

Andikia mambo ya msingi 

Kuwa makini wakati wa kutumia zana hizo 

Nukuu mambo magumu   

Nukuu programu muhimu kwa matumizi ya baadae 

Unda na ufuata ratiba  

Zuia programu zinazoathiri ufaulu 

Mara kadhaa tumia zana za kiteknohama katika muda wa mapumziko  

Usitumie progamu zilizozuiwa  

 

…………………………………….. 

Mkuu wa shule 
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Kiambatanisho Q7B 

Dodoso la mwishoni mwa majaribio kwa wanafunzi wa kundi la majaribio 

Utangulizi 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika katika kutathmini uwezo wa kimatokeo wa zana za kidigitali 

zitumikapo kama visaidizi vya kujifunzia katika wakati wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali/Usuli 

 

Jina lako kamili……………………… 

Jinsi (M/K)……..Umri…………. 

Jina la shule………..…Darasa……….. 

Wilaya…….……………………… Kata…………..Tarafa……………… 

 

Ufafanuzi: 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

1. Ulitumia teknolojia nyingine zaidi ya ile uliyopewa?…………(Ndiyo/Hapana) 

2. Tafadhali tathmini DVD uliyopewa na utaratibu uliotumika katika uelekezaji 

na usimamizi wake kwa kujaza katika nafasi sahihi hapo chini. 

 



 

376 

Kiwango: 1= Sikubali kabisa, 2= Sikubali, 3= Sawa tu, 4=Nakubali, 

5=Nakubali kabisa 

 

Njia 

Mwitikio 

1 2 3 4 5 

Mada zinaeleweka vizuri.      

Visaidizi vya kufundishia vimewezesha kuelewa.      

Kazi zimewesha kuelewa.      

Mbinu za kufundishia zimewezesha kuelewa      

Picha za video zinaonekana vizuri.      

Muda wa uwasilishaji umetosha.      

Punguza kasi ya uwasilishaji kwa DVD      

Matumizi ya DVD nyumbani yatapelekea kuelewa kama 

kufundishwa shuleni. 
     

Dhamira iliyotumika (Kujifunza kwa vitendo nyumbani) 

imefaa katika kumhamasisha mwanafunzi apende zaidi 

teknolojia. 

     

 

3. Unadhani kasi ya uwasilishaji kwa kutumia DVD ingepunguzwa? ……….. 

(Ndiyo/Hapana) 

4. Unadhani mada zingewasilishwa kwa ufafanuzi zaidi? ………. (Ndiyo/Hapana  
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Appendix Q8B 

Dodoso la mwishoni mwa majaribio kwa wanafunzi wa kundi lisilo la 

majaribio 

Utangulizi 

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika katika kutathmini uwezo wa kimatokeo wa zana za kidigitali 

zitumikapo kama visaidizi vya kujifunzia katika wakati wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Taarifa za awali/Usuli 

 

Jina lako kamili……………………… 

Jinsi (M/K)……..Umri…………. 

Jina la shule………..…Darasa……….. 

Wilaya…….……………………… Kata…………..Tarafa……………… 

 

Ufafanuzi: 

Muda wa baada ya masaa ya shule = Muda ambapo mwanafunzi yuko nje ya 

programu/taratibu maalum za shule (mf. pale ambapo mwanafunzi yuko nyumbani 

baada ya kutoka shule au nyakati za likizo). 

 

1. Ulitumia teknolojia nyingine zaidi ya ile uliyopewa?………(Ndiyo/Hapana) 
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Kiambatanisho Q9B 

Dodoso la mwishoni mwa majaribio kwa wazazi wa wananfunzi wa kundi la 

majaribio. 

Utangulizi.  

 

Dodoso hili linakusudia kukusanya data zitazotumika katika kuandaa mwongozo 

ambao utatumika katika kutathmini uwezo wa kimatokeo wa zana za kidigitali 

zitumikapo kama visaidizi vya kujifunzia katika wakati wa kutokuwa shule. Taarifa 

zilizokusanywa zitatumika kwa madhumuni ya kitaaluma pekee na majina au 

mawasiliano ya mhojiwa vitabakia kuwa siri. Ushirikiano wako katika kujaza taarifa 

sahihi katika dodoso hili ni muhimu na wa kuthaminika sana. 

 

Utangulizi wa awali/ Usuli 

 

Jina lako kamili……………………… 

Jinsi (M/K)……..Umri…………. 

Jina la shule………..…Darasa……….. 

1. Wilaya…….……………………… Kata…………..Tarafa……………… 

 

Tafadhali tathmini DVD uliyopewa na utaratibu uliotumika katika uelekezaji na 

usimamizi wake kwa kujaza katika nafasi sahihi hapo chini. 
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Kiwango: 1= Sikubali kabisa, 2= Sikubali, 3= Sawa tu, 4=Nakubali, 

5=Nakubali kabisa 

 

Criteria 1 2 3 4 5 

Mada za DVD zimeeleweka vizuri      

Visaidizi vya kufundishia vimewezesha kuelewa.      

Matumizi ya DVD yameharakisha uelewa.      

Mada zimewasilishwa vizuri      

Picha za video zinaonekana vizuri.      

Muda wa uwasilishaji kwa mada umetosha.      

Maswali yameeleweka vizuri      

Maswali yameoana na uwasilishaji husika.      

Maswali yamejibika kutokana na uwasilishaji wa 

DVD 

     

Mikakati iliyotumiwa na waalimu ilimsaidia 

mwanangu kuongeza kiwango cha matumizi ya 

DVD aliyopewa  

     

Mikakati niliyotumia kumsaidia mwanangu 

ilimsaidia kuongeza kiwango cha matumizi ya 

DVD aliyopewa 

     

Mikakati iliyotumika katika kipindi cha 

majaribio kwa ujumla, ilimsaidia mwanagu 

kupenda somo la hisabati 
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Kiambatanisho INT 10B 

Mahojiano ya mwishoni mwa majaribio kwa walimu wakuu na wa masomo. 

Swali la mwongozo.  

Baada ya wanafunzi wako kufanya utekelezaji wa majaribio na matumizi ya zana za 

teknologia ya kujifunzia, tafadhali toa tathmini yako kuhusu DVD na utaratibu 

uliotumika katika matumizi yake. 

 

 


