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ABSTRACT 

Integration of ICT into all levels of Ghanaian education has been a concern to the 
government of Ghana. As a result, the government in collaboration with other 
stakeholders of education have undertaken steps to ensure that ICT integration into 
education in Ghana becomes a reality. Despite the numerous efforts by the 
government and other stakeholders towards ensuring comprehensive ICT integration, 
in most cases the opposite is what is realized in practice. With all of the research on 
kindergarten teachers' use of ICT in education, very little studies centred on ICT use 
in classroom assessment practices of the kindergarten teachers. Using a descriptive 
survey design, a research was undertaken on kindergarten teachers’ use of existing 
ICT tools in classroom assessment practices in Asikuma Odoben Brakwa district. 
Census was employed in the selection of participants and therefore all the 193 public 
school kindergarten teachers in the district (37 male and 156 female) were used as 
participants in the study. Meanwhile, descriptive statistics alongside inferential 
statistics (Independent Sample T-Test) were employed to analyse the data. Findings of 
the study, revealed that the existing types of ICT tools in the kindergarten classrooms 
were tablet, printer, computer, pen drive, mobile phone, video game, radio cassette 
recorder, television, television decoder, and Bluetooth speaker; majority of the 
classrooms did not have most of the types of ICT tools. It was also revealed in the 
study that majority of the teachers at the kindergarten level do not most of the time 
use ICT tools in classroom assessment practices.  The study further found that 
majority of the kindergarten teachers have inadequate knowledge in using ICT tools 
in classroom assessment practices. Generally, majority of the kindergarten teachers 
according to the findings of this study, have challenges most of the time in their use of 
ICT tools in classroom assessment practices and these challenges include inadequate 
computers, inadequate knowledge in using the ICT tools, developmentally 
inappropriate ICT tools, lack of technical support, inadequate time and limited 
understanding of ICT integration into classroom assessment. Also, the study found 
that there was no statistically significant difference in ICT use in classroom 
assessment practices between the mean scores of the male teachers and the female 
teachers. In view of the findings of the study, recommendations were made to the 
government of Ghana and its educational stakeholders to support the schools by 
providing developmentally appropriate ICT tools to kindergarten classrooms in the 
district. The Ghana Education Service with its partner organizations should also 
provide regular in-service training to kindergarten teachers and support them in 
diverse ways to resolve the challenges they encounter in using ICT tools in the 
conduct of their classroom assessment practices.    
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CHAPTER ONE 

INTRODUCTION 

1.1 Background to the Study 

According to Delclos, Burns, Bransford and Hasselbring (1992) and Poehner (2007), 

assessment is an ongoing activity through which learners' skills, knowledge, attitudes 

and beliefs are noted and recorded in measurable terms. However, Wortham (2014) 

points out that McAfee, Leong and Bodrova (2004, p.3) described assessment in Early 

Childhood Education as a process used to gather information about children from 

different sources of evidence, keeping the information on record and interpreting it to 

share findings with stakeholders for the success of teaching and learning and child 

development. Assessment is important for both teachers and their learners (Capraro, 

Caskey, Strahan, Bishop, Weiss & Swanson, 2012). The assessment of children plays 

an important role in education and care for young children (Nah & Kwak, 2011). 

Assessment also has a critical role with respect to the implementation of every 

curriculum, by helping to communicate the effectiveness or otherwise of the 

curriculum to the teachers, educational administrators (for example Ghana Education 

Service officials) and curriculum planners (National Council for Curriculum and 

Assessment - (NaCCA, 2019). However, classroom assessment is the kind of 

assessment used by teachers to collect information on how children learn in the 

classroom context, through variety of classroom practices (Vlachou, 2018). The 

classroom assessment practices at the Early Childhood Education centres include 

scoring of learner assessment task, constructing assessment tasks for learners, sharing 

feedback on learner assessment and analysing learner assessment data among other 

things. While construction of assessment task for learners is the process of carefully 
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developing developmentally appropriate and content relevant set of test items and 

running them on learners to ascertain the effectiveness of learning (Ramsay & 

Reynolds, 2000), scoring of assessment tasks is described as the process of 

quantifying the performance of learners on a given task with an aim of using the 

results for making decision on the progress of their learning (Wainer & Thissen, 

2001). The analysis of assessment data is also considered as the process used to 

interpret assessment results to find relevant information that could be used to take 

appropriate learning decision on the learner and the learning (John, 2021). 

Meanwhile, sharing feedback on learners’ assessment which is also an important 

classroom assessment practice is described as an act of giving constructive 

information to teachers, parents and learners or receiving information from any such 

stakeholders on the outcome of an assessment task given to learners (Hattie & 

Timperley, 2007). According to Vlachou (2018), classroom assessment and classroom 

assessment practices provide feedback that can be useful to improving learning. 

Classroom assessment of learners is primarily used to also improve classroom 

instructions of teachers (Shepard, 2000). Teachers can also use classroom assessment 

to assess learner skills and abilities and can use the feedback to give learners a 

different learning experience (Price, Pierson & Light, 2011).  

Meanwhile, ICT tools used for the classroom assessment as opined by Christensson 

(2010), are technological devices used in the fields of Information and 

Communication Technology like, iPads, computers, televisions, radios, projectors and 

software applications among others. McCormick (2010) pointed out that ICT has an 

influence on assessment, which is that ICT improves assessment practices. ICT tools, 
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potentially have the capacity to enhance assessment in Early Childhood Education 

(Maddux, Johnson & Willis, 2001) as cited in (Danniels, Pyle & DeLuca, 2019).  

Majid (2019) indicated that ICT tools are significant to children's assessment for 

reasons that they can be used to construct assessment tasks more effectively, deliver 

assessment tasks promptly, analyze assessment results efficiently and deliver 

feedback accurately and timely to the children themselves and the other stakeholders. 

Every assessment which is considered standard is appropriately driven by technology 

(National Council for Curriculum Assessment - (NaCCA), 2019) and therefore 

integrating ICT into education and assessment for that matter, has become very 

important (Ghavifekr, Razak, Ghani, Ran, Meixi & Tengyue, 2014). The recent 

separate educational reports by the United States of America and Australia saw the 

relevance of ICT and therefore recommended the integration of technology into 

educational assessment of children (Neumann, Anthony, Erazo & Neumann, 2019).  

Using technology may bring to the fore, a means of solving some challenges that 

come with modern day classroom assessment practices (Neumann et al 2019, citing 

Black & Wiliam (1998) & Heritage (2018). Also, the increase in availability of ICT 

tools and their use in the classrooms provides opportunities for enhanced teaching and 

learning and assessment practices of Kindergarten teachers (Danniels et al, 2019). In 

Neumann et al. (2019) it was stated, that the use of technology in classroom 

assessment will improve the nature of assessment by enhancing its features, allowing 

for faster feedback and provision of timely information that will be used to provide 

remediation or improve the classroom teaching and learning quality. 
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It is in the light of the need for technological enhancement of classroom assessment 

that teachers of this era are encouraged to incorporate ICT as part of ICT integration 

drive globally, into their teaching and learning and assessment activities, so that we 

can have the modern tools and facilities of ICT replace the traditional strategies that 

existed (Ghavifekr et al, 2014). Teachers, including kindergarten teachers are 

therefore tasked to use ICT in their teaching and learning and assessment practices in 

order to provide dynamic and proactive learning environment as well as efficient 

engagement with educational administrators and other stakeholders to speed up 

information sharing on the progress of learning.  

Given the need for assessment literacy on the part of teachers and accountability in 

line with the progress of teaching and learning in educational circles in recent times, it 

has become essential for teachers and educational authorities to come up with some 

innovative ways of constructing learners assessment materials, reporting on 

assessment findings and supporting children's learning (Wilson, 2004). Such 

innovative ways will have to be empowered with technological or ICT tools, 

especially because, many children between the ages of 4 – 5 enter kindergarten in 

recent times, already having the exposure to the use of some kinds of technological or 

ICT tools from their homes and most of them use digital technologies in their schools 

daily (Marsh, 2004; Berson & Berson 2010, as cited in (Danniels et al., 2019). Most 

parents also lately use digital phones or traditional mobile phones through which 

assessment findings and remediation strategies can be communicated to them by the 

teachers teaching their wards.   
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As a result, Ghana Education Service in collaboration with UNICEF in 2014 

introduced an Android – Based mobile phone application called (mSRC) mobile 

School Report Card and by the end of March, 2018, extended the programme to 20 

districts of the country, including Asikuma Odoben Brakwa; with a coverage of 1,880 

schools nationwide (Ghana Education Service & UNICEF, 2018). Unfortunately, 

there is just one tablet in each school, available to either the ICT teacher or the head 

teacher to submit assessment data on behalf of the individual teachers. Again, the 

focus of the mSRC program has been the children’s general weekly school attendance 

and that of the teacher, as well as the teacher’s output of work within each school 

week. Individual children’s assessment data in the respective subjects have not been 

of essence as per the data required for the mSRC program.  

Notwithstanding the significant role ICT plays in teaching, learning and assessment, 

as alluded to by many researchers, Danniels et al (2019) are of the view that though a 

couple of studies have examined how classroom instructions benefit from technology 

use, very little can be said of studies that were very specific on how technology 

enhances the classroom assessment practices of kindergarten teachers. Studies on 

technology use as reviewed by Venkatesh et al (2003) and cited in Luhamya, 

Bakkabulindi & Muyinda (2017) also shows that the approaches used by earlier 

researchers have been more of qualitative than quantitative and mixed method.  

Despite the increase in the number of ICT tools in the classrooms, Smeets in 2005, 

indicated that "research studies have revealed how most teachers do not make use of 

the potential of ICT to contribute to quality of teaching and learning, although they 

value the potential quite significantly" (Noor -Ul – Amin, 2013). For the role gender 

plays in ICT use by teachers, many have wondered if there is any significant 
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difference between male and female teachers in the use of the ICT tools, but 

Gebhardt, Thomson, Ainley and Hillman (2019) concluded that differences exist and 

that the differences that exist among the male and female teachers are insignificant 

and may vary from one country to another and from one variable to the other.   

Until 2007, ICT integration into education was not being championed and ICT was 

not being studied as a course or subject at any level of education in Ghana 

(Government of Ghana, 2015). The government of Ghana realizing the need for ICT 

integration into education introduced the educational reforms in 2007 to allow among 

other things for ICT use as subject of study and as a tool for learning (Government of 

Ghana, 2015). In 2008, Ghana’s Education Ministry drafted the “ICT in Education 

Policy” to deal with the needs of ICT in the education sector (Government of Ghana, 

2015). Other policies like the Basic School Computerization Policy were introduced 

to support the ICT in Education Policy of Ghana (Natia & Al-hassan, 2015). The ICT 

integration into education in Ghana has consequently been embraced by educational 

stakeholders. Generally, there is significant improvement with regards to the 

availability of ICT tools and their use in our classrooms (For example Asante & 

Owusu-Ansah, 2015). Meanwhile, the One Laptop Per Child Policy of Ghana, which 

was introduced in 2008, was found to have contributed to the increase in 

technological resources and access to computers in basic schools (Asante & Owusu-

Ansah, 2015). Hands on computer training for 1,800 Ghanaian basic school children 

which was provided by Electronic Information for Libraries, equally contributed to 

the increasing access and use of technology (Electronic Information for Libraries 

(eifl), 2015).  
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Notwithstanding the numerous facts supporting the use of ICT in education and the 

efforts put in place so far by the government of Ghana, the researcher in his 

interactions with kindergarten teachers in about 10 public schools visited in Asikuma 

Odoben Brakwa district observed, that some kindergarten teachers in the district do 

not create e-portfolios or soft copy portfolios for their learners. They do not keep soft 

copy data of the formative assessment scores of the learners despite intervention by 

government and other agencies to have teachers use ICT tools in schools. The 

teachers do not use ICT tools to collect assessment data, they also do not make use of 

ICT tools when analysing the assessment data of their learners. Aside that, ICT tools 

were not being used by some of them in the sharing of assessment information and for 

employing intervention strategies for special needs children. This forms the basis for 

the study on kindergarten teachers’ use of ICT tools in classroom assessment 

practices.  

1.2 Statement of the Problem  

A study by Smeets in 2005 revealed that most teachers do not utilize the potential ICT 

has in their teaching, learning and assessment practices (Noor-Ul-Amin, 2013). 

Despite the role ICT plays and the calls for ICT integration, Redecker (2013) points 

out that the effectiveness of ICT tools in the assessment of learners have not been 

fully explored by teachers. Though research has shown that technology enhances 

classroom instructions, few studies (for example Neumann et al, 2019) have 

specifically examined how technology is used to enhance the classroom assessment 

practices of teachers (Danniels et al., 2019). While Mikre (2011) is of the view that 

teachers are just reluctant in adopting technological innovations into their professional 

practices, Adebi-Caesar (2012), Buabeng-Andoh and Yidana (2015) and Asante and 
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Owusu-Ansah (2015) reported that teachers are challenged in the use of ICT tools in 

their professional practices. Meanwhile National Council for Curriculum Assessment 

–NaCCA (2019, p.30) noted that ICT integration into education will not fully 

materialize if teachers are proficiently challenged in their use of technology, 

especially to integrate computer based strategies into classroom assessment.  

In an attempt to address some challenges observed with paper based report cards and 

consequently improve assessment quality and accountability in teaching and learning, 

Ghana Education Service in collaboration with UNICEF introduced a mobile phone 

application called (mSRC) as an intervention programme in 20 districts including 

Asikuma Odoben Brakwa district (Ghana Education Service & UNICEF, 2018). 

Though many studies (for example Acquah (2012), Agyei (2013), Ghavifekr et al. 

(2014), Asante and Owusu – Ansah (2015) and Natia and Al-hassan (2015) have 

examined ICT use for teaching and learning, studies by Jackson (2015) and Baidoo-

Anu et al., (2019)  were the only studies found in Asikuma Odoben Brakwa district 

specifically conducted on Senior High School teachers’ knowledge in ICT use. Aside 

that, a report by Ghana Education Service (G.E.S) and UNICEF in 2018 on the 

implementation of mobile School Report Cards (mSRC) programme in basic schools 

in Ghana appears to be the only source of information on ICT use and classroom 

assessment practices at basic schools level in the district, based on the current 

knowledge of the researcher. The report however shows that the intervention 

programme failed to consider individual children’s assessment data and how the data 

can be used to improve learning. Therefore, there was no study to the best of 

knowledge of the researcher, conducted in the district on kindergarten teachers’ use of 

ICT tools in classroom assessment practices. That notwithstanding, the researcher in 
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his interactions with kindergarten teachers in about 10 schools visited within the 

catchment area of the study found that some of the kindergarten teachers appeared to 

have limited the use of the ICT tools to just classroom instructions; neglecting the 

aspect of ICT use in classroom assessment practices. If teachers do not use ICT tools 

in their classroom assessment, the efficiency in classroom assessment practices will 

be affected negatively and the effort by the government of Ghana on ICT integration 

into education will largely be affected too. In view of the above, the researcher 

identified knowledge gap and this study intends to fill that gap. 

1.3 Purpose of the Study 

The purpose of this study was to discover the extent to which Kindergarten teachers in 

Asikuma-Odoben-Brakwa district employed the use of Information and 

Communication Technology tools (ICT) in their classroom assessment practices.  

1.4 Objectives of the Study 

The researcher will by the end of the study be able to; 

1. Identify the types of ICT tools existing in the kindergarten classrooms. 

2. Examine the various ways by which the existing ICT tools are used in 

classroom assessment of kindergarten teachers. 

3. Find teachers’ levels of knowledge regarding the use of the existing ICT tools 

in classroom assessment practices.  

4. Assess the challenges faced by teachers when using the existing ICT tools in 

classroom assessment practices. 
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1.5 Research Questions 

1. What are the types of ICT tools existing in the kindergarten classrooms? 

2. How are the existing ICT tools used in kindergarten teachers’ classroom 

assessment? 

3. What is the teacher’s levels of knowledge regarding the use of the existing 

ICT tools in kindergarten classroom assessment practices? 

4. How are teachers challenged in their use of the existing ICT tools in 

kindergarten classroom assessment practices?  

1.6 Research Hypothesis 

H0. There is no statistically significant difference in the mean scores of male and 

female teachers in the use of the existing ICT tools in classroom assessment practices.  

H1. There is statistically significant difference in the mean scores of male and female 

teachers in the use of existing ICT tools in classroom assessment practices.  

1.7 Significance of the Study  

The study will contribute greatly to knowledge by enhancing the professional 

development of the researcher as it equips the researcher with the necessary skills in 

the conduct of research in the field of education. By way of its contribution to 

knowledge, the study will serve as resource or reference material for future studies on 

ICT use in kindergarten classroom assessment.  

The study will improve practice because, the recommendations that will be made can 

be implemented by educational authorities by way of organizing in-service training 

and providing the necessary ICT tools to kindergarten classrooms to enhance 

teachers’ classroom assessment practices. As a result of enhanced assessment 
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practices of the kindergarten teachers at the various kindergarten centres in the 

district, the boredom among learners which may have resulted from traditional 

assessment strategies will be reduced if not eliminated. Fabrication of assessment 

figures due to the loss of paper recorded assessment figures which usually leads to 

wrong categorization or diagnosis of learners and application of wrong intervention 

strategies by practicing teachers will also be avoided.  

Meanwhile, the flow of feedback on learner assessment to parents of school children 

and educational authorities will help improve the school curriculum and school policy 

on assessment as the information will point out areas of strength of the curriculum and 

the policy as well as the areas needing improvement and can even necessitate new 

policy direction. But importantly, ICT in teacher assessment practices will potentially 

improve teacher accountability which will also enable Ghana Education Service, 

Ministry of Education of Ghana and UNICEF Ghana get appropriate information that 

will inform their policy directions on classroom assessment.  

Finally, the use of ICT tools like kids tablets in teaching and learning and assessment 

practices particularly in the classrooms will help in ensuring the realization of the 

complete goal of Ghana’s ICT in Education Policy; which according to the 

Government of Ghana (2015) is to enable “learners from Ghana education institutions 

to confidently and creatively use ICT tools and equipment to develop needed skills 

and knowledge that will make them active participants in the global economy”. 
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1.8 Delimitations of the Study  

The study considered only kindergarten 1 and 2 teachers of public schools in Asikuma 

Odoben Brakwa district of Ghana on the topic "Kindergarten Teachers’ Use of 

Existing ICT tools in classroom Assessment Practices in Asikuma Odoben Brakwa 

district". The researcher chose Asikuma Odoben Brakwa district because the area is 

considered as one of the deprived districts in the Central Region. Meanwhile, only 

public schools kindergarten teachers were studied because the district directorate of 

education did not have an up to date data on private schools teachers in the district at 

the time of the study. 

1.9 Limitations to the Study 

The use of questionnaire may create room for some respondents having to provide 

responses they deem suitable but not actually responses that reflect their ways of 

using the ICT tools in classroom assessment practices, their knowledge levels in using 

the ICT tools and the challenges they have when using the ICT tools. As a result, 

some of the findings may not be a reflection of the reality as they may be influenced 

by some level of motivation on the part of the respondents. 

1.10 Organization of the Study 

The beginning chapter of this study covered the background to the study, the 

statement of the problem, purpose as well as significance of the study. The chapter 

also presents research questions that guided the study, limitations to the study, 

delimitation of the study as well as the definition of terms. The second chapter deals 

with the review of related literature to the research work, theoretically and empirically 

on; the history of ICT in Ghana educational system, definitions and descriptions of 

ICT, types of ICT tools available in the kindergarten classrooms, nature of 
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kindergarten classroom assessment and ICT, integration of ICT into kindergarten 

education and assessment,  the various ways through which existing ICT tools are 

used in classroom assessment, the teachers level of knowledge with the use of existing 

ICT tools in classroom assessment practices, the challenges teachers encounter when 

using the existing ICT tools in their classroom assessment, and then gender and ICT 

tools. It also addresses the theoretical and conceptual frameworks supporting the 

study. Chapter three talks about the research methodology to this study. The section 

described the research design, the population, the sample as well as the sampling 

technique(s) of the study. It throws more light on the research instruments used, the 

data collection procedure employed and the data analysis strategies employed for the 

study. The fourth chapter, which is the last but one, presents the results and discussion 

on the findings made on the study. Chapter five deals with the summary, key findings, 

conclusions and recommendations to the study. It also deals with the suggestions 

made by the researcher for further research and improvement. 

1.11  Operational Definition of Terms 

Assessment Practices: Practices such as construction of assessment tasks, storage of 

assessment data, sharing assessment findings, analysing assessment results, 

construction of e-portfolios, administration of assessment task and scoring of 

assessment tasks. 

Blogs: These are discussion website platforms that are posted on the World Wide 

Web 
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Digital Phones:  Smart phones or phones with touch screens                                                                                                                              

Educational Authorities: Authorities like the Minister of education, national, 

regional and district education directorate administration officials, School 

Improvement Support Officers, head teachers and assistant head teachers.     

E-portfolios: Records of work on learner assessment stored in online folders 

identifiable to individual learners 

Ipod: A kind of portable media player and multi-purpose mobile device designed by 

Apple Inc  

Popplet: A technological tool used in collaborative learning to allow participants to 

create visualized ideas such as graphic organizers  

Tablet: It is a wireless and mobile computer for individual use designed with a touch 

screen interface 

Traditional Mobile Phones: Mobile phones with keypads that are pressed instead of 

touched. 

Use of ICT: This refers to the various ways of using ICT tools in classroom 

assessment practices (for example construct, score, analyse, store, share and 

administer assessment tasks and construct e-portfolios for pupils’ learning).  

Wikis: These are online tools that allow learners (individuals) to share their views on 

related course materials posted. 
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CHAPTER TWO 

REVIEW OF RELATED LITERATURE 

2.0 Overview  

This chapter discussed the theoretical and empirical literature review under the 

following headings; 

1. Theoretical Framework 

2. Conceptual Framework on the use of existing ICT tools in classroom 

assessment practices 

3. History of ICT in Ghanaian Educational System 

4. Definitions and descriptions of ICT 

5. Types of ICT tools existing in kindergarten classrooms 

6. Nature of kindergarten classroom assessment and ICT   

7. The various ways of using ICT tools in classroom assessment  

8. Teachers’ level of knowledge with the use of ICT tools in classroom 

assessment 

9. Challenges teachers face in using ICT tools in classroom assessment practices 

10. Gender and ICT tools.  

2.1 Theoretical Framework  

The Unified Theory of Acceptance and Use of Technology (UTAUT) by Venkatesh, 

Moris, Davis and Davis (2003) guided the study. The (UTAUT) is a theory of 

technology use that explains the relationship between the individual (user), his/her 

intentions to utilize information systems (IS) (user intentions) and the usage (use 

behaviour) (UB), using four key determinants including "performance expectancy", 
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"effort expectancy", "social influence" and "facilitating conditions". The 

“Performance expectancy” can be described as the level at which users of an ICT tool 

share in the belief that ICT tools’ usage can increase their work rate and improve their 

work outcome. This determinant has some five constructs, which include perceived 

usefulness, extrinsic motivation, job fit, relative advantage as well as outcome 

expectations.                                                            

“Effort Expectancy” has also been explained to mean the level of ease with which the 

individual uses an ICT tool. This determinant has about three constructs. The 

constructs here include, perception of ease of use, complexity and also the actual ease 

with which the user uses the technological tool. Meanwhile, “social influence” is the 

perception people have about other important people, thinking that those important 

others will expect them to use an ICT tool, especially the current ones. The social 

influence determinant is associated with constructs such as a subjective norm, social 

influencing factors and image. Finally, “facilitating conditions” are explained as the 

belief a potential ICT user has, that the available and accessible ICT tools and 

infrastructure will help them in their adoption of technology. Three constructs have 

also been associated with this determinant and they include perceived behavioural 

control, facilitating conditions and compatibility. Gender, age, experience and 

voluntariness of use are the variables that control the key determinants (Venkatesh et 

al., 2003). Gender, age, experience and voluntariness of use control how the four 

determinants of UTAUT affect the intention of the technology user and his or her 

usage of the ICT tool.                           
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The researcher opted for the UTAUT because Venkatesh et al.  (2003) have indicated 

that the theory was examined with primary data and was found to have outperformed 

the eight other theories of Information Technology (IT) acceptance that were 

reviewed prior to the formulation of the UTAUT. The eight reviewed theories include 

the innovation diffusion theory, the theory of reasoned action, the technology 

accepted model, the theory of planned behaviour, the motivational model, a model 

combining the technology acceptance model and the theory of planned behaviour, the 

model of PC utilization, and the social cognitive theory (Venkatesh et. al, 2003). 

Apart from the fact that the theory creates one single framework that integrates eight 

past theories of technology acceptance, it is also designed to provide comprehensive 

knowledge of all factors that lead to individuals accepting and using the technology 

(Venkatesh et al., 2003). Since the introduction of UTAUT by Venkatesh et al. 

(2003), many researchers have adopted and are increasingly studying the theory to 

explain technology use by individuals (Sezer & Yilmaz, 2019). This theory is 

therefore best suited for explaining technology use.  

2.2 Conceptual Framework on the use of existing ICT tools in classroom 

assessment practices 

This conceptual framework seeks to establish how availability of ICT tools, teachers’ 

knowledge level in the use of ICT tools, challenges teachers encounter relating to ICT 

tools usage and how teachers’ gender affect the teacher’s use of ICT tools in their 

classroom assessment practices. The variables (existing ICT tools, teachers’ level of 

knowledge in ICT tools usage, challenges teachers encounter when using ICT tools 

and gender of the ICT tool user) either independently or jointly impact on the usage of 

the ICT tools in the teachers’ classroom assessment practices.  
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It can be observed from the conceptual framework below that there are four key 

determinants to kindergarten teachers’ usage of ICT tools in classroom assessment 

practices. The determinants are “the existing ICT tools” (including computers, mobile 

phones, printers and tablets among others), “the kindergarten teachers’ knowledge” in 

ICT tools usage (for example, the teachers’ ability to use ICT tools to score pupils’ 

assessment tasks, ability to use ICT tools to share assessment findings with parents 

and other stakeholders, ability to construct assessment tasks using ICT tools, the 

ability to analyse and store assessment data with ICT tools et cetera), “the challenges 

kindergarten teachers face” in their use of ICT tools (for instance, inadequate 

technical support, inadequate ICT tools, unstable supply of electricity, lack of internet 

et cetera) and “ the teacher’s gender”. The four determinants (D) are the independent 

variables in the framework while the use of ICT tools represents the dependent 

variable. The usage of ICT tools in classroom assessment include the use of the ICT 

tools to score, share, store/save, analyse and construct assessment tasks for the 

kindergarten learners. Each of the determinants (D) influences the usage of ICT tools 

in classroom assessment practices of the teachers. When the ICT tools are available to 

the teacher in his or her classroom, the usage will be positively influenced. When the 

teachers are knowledgeable in using the ICT tools available to them in their 

classrooms, the usage will be positively influenced too. However, if teachers 

experience challenges regarding the use of available ICT tools in their classrooms, 

their usage will be negatively affected. Meanwhile, the gender of the user of the ICT 

tools may positively or negatively affect the usage of the ICT tools by the individual 

but may make no statistically significant difference. In effect, existence of ICT tools 

in kindergarten classroom and the level of knowledge of kindergarten teachers in ICT 

tools usage will both impact positively on the usage of the ICT tools in classroom 

University of Education,Winneba http://ir.uew.edu.gh



19 

 

assessment practices, while challenges to the ICT tools usage impact negatively on 

the usage of the ICT tools. The impact of gender on the usage of the ICT tools in 

classroom assessment practices could be positive or negative. Consequently, all the 

determinants in this framework affect the usage of ICT tools in classroom assessment 

practices of teachers. 

Conceptual Framework on the Use of Existing ICT Tools in Classroom 

Assessment Practices  

Figure 1: Conceptual framework, 2022 

2.3 History of ICT in Ghanaian Educational System   

In the last couple of years, until 2007, ICT was not effectively being championed for 

use in education and was not being studied as a subject/course in basic, secondary and 

tertiary institutions (Government of Ghana, 2015). It was the 2007 educational 

reforms of Ghana that led to the ICT integration into education, as a subject of study 

and as a tool for teaching and learning at the various educational levels in Ghana 

(Government of Ghana, 2015); in kindergarten for instance, ICT is being integrated 
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only as an instrument for promoting quality of teaching and learning and assessment. 

Subsequently in 2008, the Ministry of Education formulated a policy for ICT in 

Education as a means of dealing with ICT needs within the sector of education in 

Ghana (Government of Ghana, 2015). The ICT in Education Policy of Ghana came as 

a result of an earlier policy called ICT for Accelerated Development. The (ICT4AD) 

ICT for Accelerated Development Policy was introduced in 2003 to help in 

transforming Ghana into an ICT nation; full of human resource that is knowledgeable 

in the use of ICT to accelerate the developmental agenda of the nation (Government 

of Ghana, 2008). In 2011, the government of Ghana working through the Education 

Ministry further introduced the Basic School Computerization Policy as a backup to 

the ICT Policy in education and as a means of having computer introduced into all 

levels of education in Ghana alongside the introduction of e-learning (Natia & Al-

hassan, 2015). There was also the formulation of the One Laptop Per Child Policy of 

Ghana in 2008 to guide the Ministry of Education and the government on how to 

distribute the laptops to basic school children in the country (Asante & Owusu-Ansah, 

2015). Consequently, a company by name RLG was contracted to produce and 

provide Ghanaian teachers with laptops. The company also trained Ghanaian teachers 

on the use of ICT in teaching, learning and research (Natia & Al-hassan, 2015). In 

Ghana today, every single teacher trained either at the teachers’ training college or the 

university, from 2008 till date, undertook a course in ICT; particularly educational 

technology. This therefore gives them the requisite skills to employ technology use in 

their teaching and practices.  
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However, prior to 2007, there were other activities that went on towards ensuring full 

integration of ICT into education in Ghana, including the initial workshop organized 

in 2001 for sector stakeholders under the ICT for Accelerated Development 

(ICT4AD) Policy of Ghana, development of ICT in Education Policy Framework in 

2002, workshop on ICT integration in education which was organized in 2002 for 

education policy makers, development of Education Strategic Plan in 2003 to address 

the need for the introduction of ICT in education and series of workshops in 2004 on 

educational reforms at all levels of education in Ghana (Government of Ghana, 2015, 

p.2). Globally, Asante Nsiah (2014) argues that there are many countries that are more 

developed technologically than Ghana but Ghana can be recognized as part of the 

countries which value and champion ICT use in education due to efforts made by the 

government since 2007 in the ICT integration process. According to Bede, Termit & 

Fong (2015) and Kwache (2007), integrating ICT in education guarantees free 

opportunity to every key information in the learning process, alongside the provision 

of free access to development in various subject arrears. 

It is obvious that the government of Ghana has since 2007 made a lot of efforts in 

promoting ICT and ensuring effective ICT integration into Ghanaian educational 

system by way of policy formulation and provision of some ICT tools. However, 

there is still a lot more to do in terms of supply of ICT tools to schools and this must 

be supported with training of teachers and effective supervision by educational 

authorities. 
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2.4 Definitions and Descriptions of ICT  

Many authorities and organizations have defined or described ICT in many different 

ways. However, these definitions and descriptions have also many things in common. 

Murray (2011) says, that Information and Communication Technology has ICT as its 

acronym. ICT relates to two separate concepts; Information Technology (IT) concept 

and Communication Technology concept (CT). While the Information Technology 

(IT) relates to software and equipment that are used to get, retrieve, save and present 

information electronically, Communication Technology (CT) is described as 

infrastructural facilities and software from which information can be obtained. These 

equipment and software include phones, faxes, modems, digital networks as well as 

DSL line.  

According to Bolstad (2004) ICT can be described as a tool that helps people to 

access the needed information and share the information with each other, or use 

electronic or digital tools to have an impact on the world. In early childhood 

education, ICT refers to computer hardware and software, digital cameras and video 

cameras, the internet, telecommunication equipment, programmable toys, and a 

variety of other devices and services. ICT can be described as “anything that enables 

us to obtain information, to communicate or to influence our environment through 

electronic or digital equipment” (Siraj-Blatchford & Siraj-Blatchford, 2002, p. 4). ICT 

also refers to the application of practical scientific tools to collect information, 

process information, store and disseminate information. Consider all the existing 

applications of digital technologies to assist individuals, governments, companies, and 

organizations in their use of information as a better way to consider ICT (Wilson, 

2008).  
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Brian and Sawyer (2003) define ICT as a technology that employs both computing 

and high-speed communication links to transport data, sound, and video. Computers, 

telephones, televisions, projectors, cameras, cell phones, and fax machines are 

examples of ICT resources. However, according to Heeks (1999), ICT includes the 

technological infrastructure that connects users in different parts of the world using 

multimedia resources for data, information, and knowledge management in order to 

broaden the spectrum of human abilities. Computers, software, networks, satellite 

links, and related technologies are all referred to as ICT tools according to the 

Association of African Universities (2000, p.3) because they enable individuals to 

obtain, analyze, develop, share, and use information and knowledge in previously 

unthinkable ways. 

Reasoning with all the definitions, it can be conclude that ICT involves the use of 

technological tools and infrastructure to gather and manage data, either by sharing, 

storing or just by way of manipulation. ICT brings people far and near together and 

helps to improve access to information to people of different ages. However, in Early 

Childhood Education, ICT could refer to the technological devices or multi-media 

tools that teachers and learners use to enhance formal teaching and learning.  

Regardless of who defines ICT, the concepts remains related or common, i.e digital or 

electronic tools to process, store, receive or share information. What is significant to 

note however is that the scope of ICT continues to widen on almost daily basis with 

the introduction of more sophisticated ICT tools. These tools may come with 

improved speed levels and improved interface icons among other things. There are 

many ICT tools but their use in teaching and learning will depend hugely on their 

appropriateness to the developmental levels of the learner.  
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2.5 Types of ICT Tools Existing in Kindergarten Classrooms 

ICT tools are becoming more integrated and pervasive in children's environments, 

particularly the classrooms. These technologies have a huge impact on people in 

every aspect. ICT will almost certainly continue to play an important role in an 

environment where children learn during their schooling and into adulthood. What is 

significant for practitioners to note, is the consideration of developmentally 

appropriate practices that relate to the use of ICT. Although using images and videos 

in early childhood education is not a new phenomenon (for example, pedagogical 

documentation; Buldu, 2010), new digital devices and apps have changed how 

teachers and learners interact with technology in the classrooms. Since its introduction 

in 2010, the iPad has been widely used in classrooms, accompanied by a proliferation 

of other educational applications for both children and educators (Reeves, Gunter, & 

Lacey, 2017). Personal computers, mobile phones and related technological tools 

have also been common in schools and classrooms with the sole aim of promoting 

teaching, learning and assessment. The integration has been accepted by educational 

policymakers and educational experts (for example, Ghana’s ICT in Education Policy; 

Government of Ghana, 2015, acknowledges the need for ICT and outlined steps for 

ICT integration into education). According to the Ontario Ministry of Education 

(2014, p.4), pupils should have access to a wide variety of educational resources, 

“including the ability to learn from the efficient and acceptable use of technology in 

the classroom”. 

Ghavifekr et al. (2016) identified ICT tools as simple technological devices like 

computers, laptops, digital cameras and other related devices that are used in the 

classrooms for teaching and learning. But according Fusic, Anandh and Thangavel 
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(2020), flipped classrooms, mobile apps and other modern technological devices used 

by learners and educators during their classroom engagements are referred to as ICT 

tools. ICT tools that can be found in kindergarten classrooms can be put into three 

groups; including hardware, software and network communications (Koech, 2021). 

There are many ICT tools but their use for teaching and learning depends largely on 

their appropriateness to the developmental levels the learner. Generally, ICT tools and 

infrastructure employed in classrooms will include but not limited to internet, 

personal computers, televisions, projectors, digital cameras, printers, tablet computers, 

pen drives, microphones, interactive white board and video games. These tools and 

more play very important roles in teaching and learning processes, including the 

enhancement of learning concepts, sustaining learners’ attention and promoting 

effective communication. 

2.5.1 Hardware ICT tools 

Hardware ICT tools are the ICT tools that can be seen and touched. They include 

computers, cameras, printers, pen drives, projectors, television and radio among 

others. Tondeur, Valcke and Break (2008) identified the computers as hardware ICT 

tool in education and classroom for that matter but argued that the use of computers 

alone cannot be enough in helping for the realization of education for all goals. 

Computers should therefore be provided together with other ICT infrastructure like 

the local area network (LAN), computer-assisted instructions (CAI), Television-

assisted-instruction (TAI) and internet among others. Many schools in developing 

countries do not have enough access to ICT tools and infrastructure in the classrooms. 

This is because governments do not give adequate attention to ICT in education. 

However, according to the United States Energy Information Administration (2016), 
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between the periods of 1999 and 2012, the total number of computers distributed to 

schools in United States of America have shot up by 71%. Etherington (2013) states 

that globally, a little more than 8 million ipad tablets were bought by schools to be 

used in classrooms. In a study conducted by Natia and Al-hassan (2015, pp. 113-125) 

in the Ghanaian regions of Northern, Upper East, Upper West, and Volta, using cross-

section design with randomly selected 333 primary and 295 junior high schools 

together with 10 districts and 4 regional directors of education respectively, ICT tools 

available in the classrooms were identified to include laptops computers, desktop 

computers, projectors, printers, personal mobile phones, digital cameras and tablets. It 

was found that the personal mobile phone was the most common tool; and the 

Northern region recorded the highest number of personal mobile phones with 48%. 

Upper West region recorded the lowest number of personal mobile phones of 12% in 

the classrooms. There are also higher number of personal mobile phones in the 

primary schools than the junior high schools; making up to 53 % and 47 % 

respectively. The other tools (laptops, desktops, projectors, printers, digital cameras 

and tablets) were also available but in much lesser proportions as compared to the 

personal mobile phones. The study concluded that many schools lack computers and 

related hardware ICT tools.  

Desktop computers, laptop computers, projectors, digital cameras, printers, tablets, 

popplets, pen drives, Ipods, Ipads, webboards, scanners, microphones, interactive 

white boards, DVDs, CDs, flash discs, and video games are examples of appropriate 

hardware ICT tools for teaching, learning, and assessment practices. However, 

teachers working with special needs children, as well as special needs children 

themselves, may require special ICT tools such as text magnifiers, head wands, 
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cerebral palsy keyboards, braille, typing aids, large prints, and audio books (Koech, 

2021). As opined by Bochner, Krause, Duchesne, and McMaugh (2010), the hardware 

ICT tools and devices as mentioned are not exhaustive but are provided to give 

guidance to teachers as they prepare to use different ICT tools in their teaching. These 

tools as listed, give an understanding of the kinds of technological tools one may find 

in the classroom. They can be found at all levels of education and used with all 

learners, including the learners aged 4 – 5 (Kindergarten 1 and 2 learners).  Such tools 

according to Bochner et al. (2010), also include teaching, learning and assessment 

tools like the interactive whiteboard, mobile delivery devices like storage devices, 

Personal Digital Entertainment Devices (PDEs), MP3 players and Personal Digital 

Assistant (PDAs) Devices. UNESCO’s International Institute of Educational Planning 

(2021) states that these ICT tools can be used to send, create, manage and store data 

as they are being used in teaching and learning programs. The tools used in various 

countries differ and this variation can be associated with the economic ability of the 

countries and their people. However, policies can be formulated to bridge the resource 

gap that exist between countries and to provide equal or equitable access to the 

hardware ICT tools needed in the classrooms.  

Visible and touchable ICT tools are considered hardware. These hardware tools are 

the first to come to mind when talking about ICT tools, especially to the beginners in 

ICT. The other two categories of ICT tools (software & network communication) 

depend on the hardware ICT tools to be effective. 
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2.5.2 Software ICT tools 

The software ICT tools are a set of data or instructions used to give command to the 

computer system (Sundararajan, 1999). Software ICT tools are programs used on 

computers to cause them do assigned work (Rosencrance, 2021). Hardware and 

software ICT tools are interdependent and so both are require in order to have a 

computer system work effectively (Sundararajan, 1999). There are different 

categories of software tools. However, the main categories are two, including the 

system software and application software tools. The others are the middleware and 

driver software. The middleware is situated between the two main software; system 

software and application software but the driver software is the software that tends to 

make the peripherals of the computer work (Rosencrance, 2021).  

While application software are used by computer users to carry out different tasks on 

the computer (for example; typing text using Microsoft Word), the system software 

serves as a platform on which application software operate (Rosencrance, 2021). 

Software helps hardware to work. Software, especially the educational ones (whether 

online or offline) help in enhancing educational experiences of both teachers and their 

learners. Among other things, software can be used to manage learner information by 

way of storage and analysis (Mawia, 2021). 

For ICT tools like mobile phones, iPads, personal computers and tablet computers to 

be effectively operational, they require the installation of software. These software 

cause the hardware tools to function according to design. There are two main 

categories of software (system software & application software). The application 

software are mounted on the system software. 
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2.5.3 Network communication ICT tools 

Networking or collaborative tools are tools for online projects used to enhance group 

work. The internet for example can be used for online collaborative activities, 

including information sharing, meeting and other related activities. The interactive 

electronic whiteboard is also a collaborative network tool for meetings and it is quite 

commonly used by teachers (Weiser & Jay, 1996). An interactive electronic 

whiteboard is defined by Weiser and Jay (1996) as an electronic tool developed with 

various interfaces of the computer, where images are displayed and manipulated for 

interactive purposes. According to Mona (2004), network communication tools help 

in sharing of information, knowledge construction and stimulation of individual 

growth of the user. Communicative network tools are tools generally used to 

effectively and efficiently communicate information to others. They are used for 

communications between teachers and learners, learners and learners and teachers and 

parents. For example, Lim and Lee (2002) have indicated that mobile phones and 

PDAs (Personal Digital Assistance) devices enhance simultaneous and asynchronous 

communication between two or more individuals. This especially occur while using 

online platforms. Chen, Hsu and Hung (2000) identified e-mail, electronic bulletin 

boards, chat, electronic whiteboard and teleconference as network communicative 

tools. In their view, the network communicative tools, especially those used for 

synchronous interaction, like chat and video conferencing enhance the sharing of 

information and getting feedback within reasonable time. However, the exchange of 

information using for example the electronic whiteboard and email delay because 

such tools are not platforms with live signals. 
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With gradual dominance of the use of network communication tools, learning is 

shifting from being individual activity to group or social activity, where learners and 

teacher interact (Bonk & King, 1998).  Some network communication tools allow 

teachers and learners to take learning beyond the classroom, as they can continue to 

use a single online platform to continuously engage each other (Chen et al, 2000). 

Network communication infrastructure should also include web-based tools and 

applications for managing teaching and learning, like Learning Management System 

(LMS), Student Management Systems (SMS), Digital Student Report Card Systems, 

Online Collaborative Workplaces, Virtual Classroom and e-portfolios. Digital 

Television, Video Over Internet Protocol (VOIP), blogs and wikis are other kinds of 

network communication tools that can enhance collaboration and bring information to 

educators and learners with a simple click (Bochner et al., 2010). The tools can also 

be used to manage, send, create and store information regarding teaching and 

learning. In countries where the ICT resources are not adequate, policies can be made 

to bridge the gap and improve access (UNESCO’s International Institute for 

Educational Planning, 2021). 

Network communication is therefore the sharing of information between one ICT tool 

on one side and another ICT tool on the other side. This form of communication is 

facilitated with use of internet. The internet has made it so easy today for learners and 

their teachers to collaborate with each other and share so much information from the 

touch of a single bottom. Networking tools have also made it easy to have online 

classroom platforms like virtual classroom (eg. google classroom) to enhance 

learning, especially when teachers and learners cannot come into physical contact 

with each.  
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2.6 Nature of Kindergarten Classroom Assessment and ICT 

In various Kindergarten researches and policies, there have been three forms of 

assessment that are usually cited: the summative assessment/assessment of learning, 

formative assessment/ assessment for learning, together with assessment as learning, 

which is described as being related to assessment for learning/formative assessment 

(McNair, Bhargava, Adams, & Kyros, 2003; Earl, 2013; OME, 2016a; Braund & 

DeLuca, 2018). The focus of assessment of learning is the measurement of existing 

knowledge and competencies of learners, as data is being gathered to give feedback 

on specified learning goals (Taras, 2005; Kibble, 2017). Assessment for learning 

involves the gathering and analysis of data on children’s learning, so that we can 

understand and appreciate their learning progress in order that we can intervene 

appropriately (Broadfoot, Daugherty, Gardner, Harlen, James & Stobart, 2002). 

However, assessment as learning requires a learners’ active involvement in 

assessment tasks that facilitates how learners reflect on their own learning (Earl, 

2013).  

Formative assessment basically supports how children learn; it is not used as a means 

of providing accountable feedback on learning progress. In order to encourage both 

formative and summative assessment practices, DeLuca, Pyle, Roy, Chalas and 

Danniels (2019) have suggested some important assessment principles for 

kindergarten education, including that; assessment should be continues process that 

influences classroom instruction, different approaches should be used to collect 

assessment data from different learners, curriculum learning objectives be guided by 

the process of assessment and that assessment should show efforts made towards 

developmentally appropriate practices and child centred activities. In addition, 
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educational policies around the world require kindergarten educators to make 

assessment part of their practice in order to promote children’s learning (formative 

assessment) and to give feedback on learning (summative assessment). This gives an 

indication that kindergarten kind of assessment is conducted on regular basis (OME, 

2016a; Riley-Ayers, 2014). 

 The assessment practices include the ongoing compilation and interpretation of 

children’s learning data by educators and learners, which is linked to developmental 

objectives and academic goals, as well as the constructive use of data (evidence) to 

drive learning forward productively. The assessment principles in the kindergarten 

classrooms can be significantly supported and promoted with the aid of   ICT tools for 

assessment (for example, Ipad apps, e-portfolios, digital cameras and videos). These 

assessment tools, for example, store and share various kinds of assessment 

information and give opportunities to learners to explain their knowledge and ideas in 

various ways (Johns, Troncale, Trucks, Calhoun & Alvidrez, 2017).  

The introduction of digital assessment tools in early grade education and how their 

use have affected the assessment practices of educators have been examined in few 

recent studies. The perspective of educators on implementation of an e-portfolio 

project in a preschool in New Zealand was examined by Beaumont–Bates (2017) and 

realized that the use of e-portfolios increased the reported parent and teacher level of 

collaboration and showed a greater improvement as compared to the paper portfolios. 

However, the challenges that affect technology use, including the time consuming 

nature of visual data uploading and management, have been articulated (Beaumont–

Bates, 2017). A digital software program for assessment was piloted in British 

Columbia for six weeks period in seven primary and two middle school classrooms, 
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after which educators reported an improvement in their formative assessment 

practices. However, opportunities were frequently given for professional engagement 

between educators, scholars and software developers, which were crucial to these 

productive changes (Carter & Crichton, 2014).  

Pyle and DeLuca (2017) examined assessment practices of educators at the early 

grade levels. They found that assessment data gathering was improved due to the use 

of technology. However, the educators did not have data on literacy skills to obtain 

useful details for assessment purposes and this was an issue also expressed in recent 

theoretical research work on educators’ assessment literacy (Eyal, 2012; Heitink, Van 

der Kleij, Veldkamp, & Kipper, 2016). Generally, evidence exist about the positive 

influence ICT tools can have on classroom assessment practices of educators, 

however, these evidence mainly come from studies that considered just one ICT tool 

(eg. e-portfolio). There is the need to examine how a significant number of these tools 

can impact classroom assessment practices of early childhood teachers.  

In summary, there are three forms of assessment at the kindergarten levels of 

education and these are stated as assessment of learning (summative in nature), 

assessment for learning (formative in nature) and assessment as learning (also 

formative in nature). Because data on learner assessment are to be either processed, 

analyzed, store or shared, there is that need to facilitate the processes with the use of 

ICT. E-portfolios among other tools have significant impact on early grade 

assessment. 
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2.6.1 Integration of ICT into kindergarten education and assessment 

Educators should be encouraged to integrate technology in their assessment practices 

meaningfully. Usually, pre-service teachers learn about assessment practices through 

practicum encounters in schools, with awareness passed on from mentoring teachers 

(DeLuca & Klinger, 2010; Graham, 2005). Just six of the twenty participating 

classrooms in a study addressed how technology strengthened assessment for and 

assessment as learning practices. This means that techniques for meaningful 

technology integration in assessment may not be widely passed down to educators 

who have no experience in ICT usage. Professional development opportunities based 

on assessment, on the other hand, are key to the acquisition of the needed experience 

and these are therefore encouraged (Klinger, Volante & DeLuca, 2012). To this 

extent, providing details about the integration of technology in assessment during 

professional development workshops will be helpful.  

Furthermore, although pre-service assessment courses are often not regular (DeLuca 

& Klinger, 2010; Volante & Fazio, 2007), they provide a framework for addressing 

the use of emerging technologies. With the abundance of new software and 

applications of diverse quality, educators are increasingly required to suggest what 

features are needed and how such options can be used best to improve assessment 

practices in the classroom. Technology discussions of assessment can also be further 

integrated into current curricular and policy reports. Although the teachers included in 

the study by Ontario Ministry of Education on “The Kindergarten Program 2016” 

have generally commented on the idea of technology to enhance teaching and support 

the learning of children in kindergarten (OME 2016b, p. 105), there are no specific 

University of Education,Winneba http://ir.uew.edu.gh



35 

 

examples describing how this can be carried out and no technology references are 

provided within the focal policy of assessment (OME, 2016a).   

Finally, it will be useful to disseminate findings about the uses of technology by 

educators for assessment, for training and to software developers. Feedback on how 

educators can use assessment tools to improve pupils' learning as well as which 

features are deemed beneficial, will be particularly helpful in supporting the continued 

creation and refinement of educational applications and their use in early childhood 

education and beyond. To that end, establishing a researcher and application 

developer relationship in which the perspectives of the developer and the instructor 

are combined will result in the development of useful assessment software for 

classroom use (OME 2016b, p. 105).  

Many are those who share the view that ICT integration in classroom assessment 

helps significantly in improving the conduct of assessment and ensuring that goals of 

assessing learning are achieved. Since pre service training in all Ghanaian teacher 

training institutions require student teachers to take up a course in ICT and 

educational technology, authorizing classroom teachers to integrate ICT into their 

classroom assessment will not pose so much challenge and so will not require a long 

period of in-service training. 

2.7 The Various Ways of Using ICT Tools in Kindergarten Classroom 

Assessment  

Technology has the capacity to assist teachers in assessing pupils' learning in the 

classrooms (Marina, 2015). The various forms of latest ICT tools that can be 

employed in the classroom assessment according to Educational Broadcasting 
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Corporation of America (2004), have been brought to the doorsteps of the educators 

by modern day technology. They further cited the role of technology, saying that 

technology is significant in the assessment and tracking of learners by educators, 

sharing of assessment information regarding learners’ performances, keeping digital 

records of learner performance (storage of assessment data), alongside helping the 

educators to have evidential appreciation of how far their work in the classroom have 

been successful. The school administration can also use ICT tools to check how 

educators and learners are performing and help them improve through the 

implementation of designed strategies. Also, e-portfolios of children’s learning can be 

produced with the use of ICT tools (Educational Broadcasting Corporation of 

America, 2004). 

 According to Redecker (2013), the effectiveness of ICT tools in assessing major 

skills among learners have not been fully explored by teachers. However, how 

powerful an ICT based assessment procedure is, will depend on the skill area it is 

being used to assess. Therefore, various skill areas will need different tools and 

different approaches. Harlen and Deakin-Crick (2003) found that summative 

assessment can be carried out using questions developed onto the computer with 

computerized scoring. More so, storage and digital capturing of information about the 

progress of learners can be done with the use of ICT tools. ICT tools can also be used 

to give feedback on learners’ performance, so that the necessary support can be put in 

place for the individual learners.  

Meanwhile, Black and Wiliam (1998) and Heritage (2018) argued that assessment is 

challenging and therefore ICT tools may help solve the challenges that come with 

modern day classroom assessment. In that regard, developers of technology-based 
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assessment applications, tools or software, will have to incorporate the views of 

policy makers on standardization of content, views of experts and views of classroom 

teachers who will use or monitor the use of the tools in their classrooms (Beatty, 

2010, p.21). According to Parshall, Davey and Pashley (2000), in Early Childhood 

classroom assessment, test tools/application developers should design test that 

corresponds with the new ways of computerized tests. The areas test application 

developers have to explore for innovative designs include ‘item format’, ‘response 

action’, ‘media’, ‘interactivity’ and ‘scoring algorithms’ (Clements & Sarama, 2003; 

Labbo & Reinking, 2003; Chen & Chang, 2006; Schmid, Miodrag & Francesco, 

2008). Meanwhile, some teachers have begun using technology to enhance their class 

assessment (Danniels, et al., 2019).   

In short, ICT tools can be employed in classroom assessment by teachers to track 

learning progress of every individual learner, share the learner’s progress of learning 

with parents and educational authorities, store assessment data for future reference 

and analyze assessment data of all learners. Notwithstanding that, ICT tool are used 

by educational administrators to monitor the performance of teachers in their assigned 

classrooms. 

2.7.1 Use of ICT tools for information and administration purposes 

Computer in recent times has become the major tool for planning administrative tasks 

in many institutions, including Early Childhood Education centres. Significantly, ICT 

plays two principal roles with respect to school administration and information 

management. It helps with creation and maintenance of digital records that can be 

converted into many different forms. It also uses network or internet to share 

electronic information with different sources and individuals (Bolstad, 2004, p.57). 
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Technology also helps administrators to make changes based on data. For example, 

aggregate classroom reports can help administrators at school level to decide how to 

allocate limited continuing education resources, limited curriculum materials, and 

complementary school services to teachers. Aggregate reports at the school level and 

the district level can also support district administrators and national level 

administrators in deciding on the needs for professional development, curriculum 

needs, additional programming needs and current policies of education (Neumann et 

al., 2019, pp.7-8).  

With regards to administrators’ use of ICT, Bolstad (2004, p. 68) indicates that study 

in New Zealand Early Childhood Education centres shows that while fifty-nine 

percent of school managers do not have digital systems in place to carry out their 

administrative activities, forty-one percent of their counterparts have reported having 

such systems in place at their various centres.  

At school level of administration, ICT tools are used fundamentally for planning 

school activities, monitoring school programs and activities, storing data that the 

administrators get in the day to day activities and sending these data to individuals 

and authorities who need to be updated. It is however not all schools that have or use 

ICT tools for administrative purposes. 

2.7.2 Use of ICT tools for test items development and test administration 

Computers can be used to develop and administer test. The computer basically has 

two functions with regards to test development and test administration; a test medium 

and test scorer functions (Jonassen, Howland, Marra & Crismond, 2009). With 

increased technology, test administration can become more standardized, and 
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efficient, as well as provide a more diverse ways for learners to demonstrate their 

knowledge. Computer-assisted testing reduces teacher test administration difficulties 

(Foorman, York, Santi & Francis, 2008). Arguably, the use of the computer in 

developing and administering test simplifies the assessment tasks of teachers and 

school administrators (Jonassen et al., 2009). Meanwhile, computerized assessment 

can be developed and administered online or offline using modern technological tools. 

It can as well be used for both formative and summative assessment of pupils learning 

and their school success (Majid, 2019). The use of computer to develop and 

administer assessment tasks helps to give quick feedback to both the learners and their 

teachers. Teachers can improve their instructions using the feedback, but the learners 

get motivated upon getting the feedback (Schogen-Phelan & Keegan, 2016). 

 The system of using computer to develop and administer test can be described as 

computer-assisted assessment (CAA) or computer-based assessment (CBA). 

According to Kuruvilla (2018), the use of computers to manage or support the 

assessment process and evaluate assignments is referred to as computer-assisted 

assessment (CAA). However, computer-based assessment refers to the use of digital 

tools to carry out assessment-related tasks. Laptops, tablets, and even smart phones 

can be used to conduct computer-based assessments. The majority of computer-based 

assessments are completed on a computer. Following a consistent set of instructions 

as well as being able to enter responses directly into the database contributes to 

efficiency and standardization of assessment.  

Completely automated applications that present training components, instructions, and 

test items automatically, as well as collect pupils’ responses automatically, improve 

standardized administration of assessment. This helps to eliminate any variation in 
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test scores, like what usually happens with tests of phonological awareness and 

mathematical problem solving, by eliminating potential sources of invalidity 

(Kuruvilla, 2018). The most frequently mentioned benefit of using technology-based 

assessments in the classroom is an increase in efficiency. Although automatic 

presentation and collection of pupils' responses is a well-known example, technology 

improves efficiency by other methods (for example, test scoring and analysis of 

results) (Neumann et al., 2019, p.6).  

Kuruvilla (2018) further argued that the two common types of computer-based 

assessment are; i) the assessment embedded within e-learning modules: This type is 

the most similar to the original computer-based training. Online assessments are 

embedded within larger e-learning modules in this case, allowing learners to complete 

their learning activities on the computer. A learner might, for example, complete an 

entire e-learning module with a final test at the end. ii) Standalone online assessments: 

In this case, an instructor creates quizzes and tests using an online assessment creator, 

which learners take on an online platform. Learners can be engaged in the teaching-

learning process where their progress in learning can be measured on a continuous 

basis using online or Web-based assessment. For example, after completing his or her 

lesson, a teacher may administer a brief quiz to learners via smartphones. 

Online tablet testing has a number of advantages over (online) desktop computer 

testing. The tablets are small and portable, allowing them to be used in a variety of 

settings. Children can use them on their desks or while sitting on the floor, and they 

can carry them around the classroom, providing greater flexibility for test settings and 

more options for individual learner preferences. Teachers, on the other hand, will 
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need to support young children in order for them to properly engage with the 

computer (Hitchcock & Noonan, 2000; Ellis & Blashki, 2004). 

It is becoming difficult to find schools that do not use ICT tools to develop their test 

items at least for end of term examination. However, not many schools administer test 

items using ICT tools. This is because of challenges such as inadequate ICT tools, 

inadequate knowledge to operate the ICT tools, lack of internet and electricity 

challenges among other things. Classroom teachers who are knowledgeable in the use 

of ICT tools can use personal computers, iPad or smart phones to develop and 

administer test items. 

2.7.3 Use of ICT tools for test scoring 

Test scoring is a means of marking answered test items. It involves assigning figures 

to responses as a means of measurement, which will be used consequently to take a 

decision on the learner. Manual test scoring requires a lot of attention on the part of 

the teacher in order to fairly and efficiently score his or her learners. With manual 

scoring, human errors can hardly be avoided. This is why it is significant to adopt the 

use of automated technology to reliably and efficiently score learners.  

According to Neumann et al., (2019, p.6), one of the most significant advantages of 

technology-based assessment is the ability to automate the collection and scoring of 

assessment data in many instances. The computerized or digitized scoring system 

increases efficiency and accuracy. This is accomplished by eliminating the need for 

humans to enter data, calculate raw scores, pass scores, check for and locate suitable 

look-up tables, calculate domain scores, and perform various score conversions (e.g., 

raw score to age score, raw score to grade score, raw score to ability score, raw score 
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to norm referenced standard score). Aside enhancing the consistency and reliability of 

common scoring systems, technology-based assessments are the only way to take 

advantage of current psychometric models. Computerized scoring will weigh objects 

based on their discriminations, resulting in more accurate and approximate skill 

scores. Furthermore, only computerized scoring allows for the use of the most 

sophisticated psychometric models, which are becoming more popular in educational 

assessment (for example, three parameter logistic models and graded response 

models).  

Psychometric item response models consider both precision and latency data in 

estimating student abilities; of course, only computerized scoring could do this. 

Scoring student evaluation data that takes into account both accuracy and latency of 

student responses can have different instructional consequences (Neumann et al., 

2019, p.6). To produce a fair and accurate score on pupils’ assignments such as 

multiple choice tests, as well as marking reports, projects, or oral tasks, a lot of time 

and effort is required. Teachers are frequently used as both test administrators and 

scorers but the availability of technology and computers can assist teachers in 

speeding up the scoring process, which can save a significant amount of time. 

However, it should be noted that in some cases, a computer cannot take the place of a 

teacher in terms of marking. Therefore when a computer is involved in the scoring 

process, it is preferable to have both the computer and the human contribute (Marina, 

2015, p.29). 

Though test scoring using ICT tools will require advanced hardware tools and 

software, its role in ensuring accuracy in terms of assigning figures to learners work 

cannot be undermentioned. Scoring test with ICT tools will also reduce the human 
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factor; which is an attempt to favor some specific learners or commit some human 

errors. 

2.7.4 Use of ICT tools for data analysis and interpretation 

Analysis and interpretation of learners’ data, is a process of comparing available test 

results gathered through assessment processes to make deductions and pass 

judgement. Quite a number of ICT tools can be helpful in analysing pupils’ 

assessment data (for example, Microsoft Excel); they can help ease the challenges 

teachers face when it comes to analysing and interpreting assessment data of learners. 

Jonassen et al. (2009) supported this view when they argued that analysis of test data 

can be done using computers. Rankin (2016) points out that teachers and educational 

administrators whose formal education does not usually require advanced coursework 

in calculation and analysis face some of the most daunting challenges in making sense 

of assessment data and using them correctly. Computer-assisted assessment (CAA), 

apart from being used to evaluate achievements of learners, can be used for analysing 

data gathered through test (Campbell, 2005). 

Another field where technology-based assessments outperform traditional classroom 

assessments is in this area of analysis and interpretations of results. With tabular 

reports and graphical plots of an individual's learning rate compared to a number of 

similar comparison groups, emerging technology may help with analysis and 

interpretation of outcomes. However, data should be communicated to teachers in a 

way that maximizes their ability to interpret, taking into account the most recent 

research on educators' statistical literacy, such as adhering to existing standards 

(Rankin, 2016).  
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Technology provides a tool for assessment-related activities such as results analysis. 

If results are not already in electronic form, a variety of spreadsheets, statistical 

packages, and database packages (for example, Excel, Lotus 1-2-3, Database, SPSS, 

Minitab, Access) make it simple to enter data manually. However, when creating data 

files, caution must be exercised. With the aid of technological tools, results from 

multiple assessments, entrance tests, courses, or modules can be quickly compiled and 

analysed by teachers. Furthermore, any trends in the data can be thoroughly 

investigated, providing valuable feedback to an academic team (Kuruvilla, 2018, 

p.59). 

ICT tools like SPSS and Microsoft Excel among other things can be used to analyze 

learner’s assessment data. When the size of data is huge, the effective and efficient 

way to accurately analyze it is to use an ICT tool. The tools can be used to look out 

for all forms of variations in the data captured so that the teacher can take an informed 

decision. 

2.7.5 Use of ICT tools to share test findings with stakeholders 

Wilson, Clarke, Maley-Shaw and Kelly (2003, p.43) opined that ICT tools can be 

used to share children’s learning with their parents or the children themselves. 

According to Neumann et al. (2019, p.7), school children’ reports, when included in 

the user management system, may also be communicated electronically to parents. 

Otherwise, traditional parent reports may be scanned and emailed, distributed or 

interpreted at teacher/parent forums. It is possible to use ICT to further enhance the 

use of digital platform scanning by adopting user-friendly visualizing, statistical, and 

analytic methods to show long-term learning patterns. Teachers, parents, pupils, and 

schools will benefit from these individualized digital reports and records. Learners' 
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digital reports, for example, can be easily accessed if they change schools locally or 

nationally. Such digital enhancements will help inform the learner’s new teachers and 

schools of their current competencies and learning needs. However, early childhood 

practitioners themselves can through online discussion communities, video 

conferencing or emailing share information or receive information from their 

colleagues or researchers, regarding children’s learning. 

 In similar approach, telephones, emails or faxes can also be used by teachers and the 

learners to enhance correspondence with parents (Bolstad, 2004, p.6). “The Strategic 

Plan for Early Childhood Education” (Ministry of Education, 2002) cited in Bolstad 

(2004, p.58) indicates that collaboration or information between early childhood 

service centres and key services in New Zealand has promoted the quality of the Early 

Childhood Education program in the country. Meanwhile, in a survey on the use of 

ICT by teachers in New Zealand Early Childhood Education centres to share 

information with parents of school children, Bolstad (2004, p.66) found that only 

fourteen percent of the teachers do not use ICT to communicate pupils learning with 

their parents. 

In assessment, one important thing is to share findings/outcomes with individuals and 

authorities concerned. This is difficult to do on regular basis but with the aid of ICT 

tools, all those who need to be given feedback can be reached within a shortest 

possible time. Email, text message and phone call are some of the means that can be 

used to disseminate information in this regard.  
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2.7.6 Use of ICT tools to individualize learning and assessment 

 The use of computer adaptive testing is a recent technological advancement that 

significantly improves the testing process. While a learner is being examined, the 

technology has the ability to adjust its level of difficulty. The technology analyses 

how a pupil answers the questions and how many mistakes the pupil makes; based on 

that concept, the technology adjusts the other questions accordingly. If the pupil 

answers incorrectly many times, the software will redo the previous question. 

Furthermore, the technology is capable of posing questions based on previously 

learned content. As technology grows in scope, computer adaptive test has become 

the most straightforward method to incorporate into educational settings (Toroujeni & 

Khoshsima, 2017). Computer adaptive testing (CAT) is a test administration method 

that adjusts its content to the ability of the examinee (Wainer, 1990).  

CAT interacts with the learner being examined, by selecting items that maximize the 

test accuracy on the basis of a pupil's previous knowledge. The test items being 

administered are differentiated according to complexity, so that difficulty will 

increase or decrease in response counts following incorrect or correct answers. Item 

selection algorithms, such as multidimensional adaptive testing, are used to tailor 

items to the examinee's level of experience (Luecht, 1996; Segall, 1996). The item 

selection algorithm draws items from the item pools in each CAT test, and the 

difficulty level of the items is adapted to each individual examinee's level (National 

Council on Measurement in Education (NCME), United States, 2002).  

According to Burgstahler (2010), computers can help people living with disabilities 

increase their independence, productivity, and capabilities. The computer, on the other 

hand, requires adaptive or assistive hardware and software to assist learners with 
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special needs. Features built-in accessibility to personal computers, such as voice or 

braille output, can make it standard. ICT in education, especially assessment, will 

greatly assist learners with special needs in performing their assessments tasks in an 

effective manner. It also aids teachers in avoiding discrimination and being fair so that 

each learner is assessed according to their strength. 

Adaptive technology is adjustable to suit the learning abilities of individuals. If the 

learners’ ability is high, the technology will adjust to suit that learner but will re-

adjust if used to meet the level of a learner whose ability level is portrayed as lower. 

This is particular with assessment being administered with the use of technology; 

Computer Assisted Technology (CAT). 

2.7.7 Use of ICT tools for learner’s e-portfolio development 

Electronic portfolios or e-portfolios are a set of art works and text records of 

evaluation of individual learners being digitally stored online (Kuruvilla, 2018). An 

electronic portfolio is a collection of e-evidence of pupil’s learning, gathered and 

stored on the internet for the purposes of providing access to learners, their parents 

and stakeholders who may need to examine progress of learning continuously. 

Written text, multimedia, photographs, videos and hyperlinks are examples of e-

evidence in the e-portfolios. The e-portfolios are primarily useful for assessing a 

pupil's skills. The learner who uses these online portfolios is aware of his or her own 

strengths and areas needing improvement (Majid, 2019, p.39).  

According to Millea, Green and Putland (2005, p.42), an electronic (or digital) 

portfolio is a type of digital storage that allows a person to keep track of their work, 

accomplishments, awards, and assessments over time. The main purpose of an e-
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portfolio is to enhance formative and summative assessment of individual children. 

However, it can significantly promote online collaboration as well as peer and self-

assessment. An e-portfolio has four components; i) reflection on what is understood 

by learners, ii) the main concept of learning, iii) proposal for learning and iv) plans 

for the future. Descriptively, an e-portfolio is a product and a process at the same 

time. As a product, it displays a collection of pupils work, but as a process, it gives 

opportunity for pupils to regularly check the progress of their learning, so as to get 

feedback that will be useful in reflecting on their school performances (Kuruvilla, 

2018). 

An e-portfolio serves as a learning record for the individual, allowing him or her to 

evaluate his or her own or another person's accomplishments. To a large degree, these 

types of records are linked to a person's learning. We usually have two types of 

portfolios: traditional portfolios and e-portfolios. The biggest difference between 

traditional and e-portfolios is the sharing of progress online (Rodriguez-Donaire, 

Garcia and del Olmo, 2010). The e-portfolios used in classroom assessment of 

learners at the kindergarten levels, allow the children and their parents/guardians to 

access information about the learning progress of the child from wherever they may 

find themselves. This helps in ensuring that parents and their wards are aware of the 

achievements made in learning and the areas that need improvement. 

 Beaumont-Bates (2017) discovered in New Zealand that using e-portfolios increased 

teacher-parent collaborations and it was found to be generally better than the 

traditional ones. When parents of young children participate in their education, it is 

evident that the children’s learning will improve (Nevski & Siibak, 2016; Pineda, 

Bender, Hall & Shabosky, 2018). Parents therefore will gain a better understanding of 
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their children’s learning and contribute in ways of supporting them improve upon 

their learning.  

E-portfolios are useful to learners and their parents/guardians. With the help of e-

portfolios, parents can login from wherever they are to check how their wards are 

progressing in school. Areas where parents are digitally literate, e-portfolios help to 

improve parental participation in children’s learning. 

2.7.8 Use of ICT tools for storage of assessment data 

One option for electronic test generation is the electronic selection of questions from a 

bank. A question bank is created by several staff members from various institutions 

who collaborate to share questions in the form of a question bank. A large number of 

different tests items can be produced as a result of this (Kuruvilla, 2018 p. 59). This 

pool of questions have to be stored electronically for safety and easy retrieval and 

reproduction of copies. 

 In a study on the use of Information and Communication Technology (ICT) for 

Knowledge Management in the Second Cycle Educational Institutions in Ghana, 

Gyaase, Anane and Armah (2015, p.10) found with regards to using ICT to store 

information, that 57% of teachers and 67% of school administrators use computers to 

store their data. No respondent reported storing information on the internet space, 

however. The practice of storing information just on computers does not allow access 

to information when away from the source of storage (for example, needing 

information on computers at the work place while one is outside the place of work).  

It can be concluded that the use of ICT to store assessment data will ensure higher 

data safety and easy access. In modern times such data can be stored even on clouds 
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(eg. google drive). Data stored on clouds are safe from viruses and can be accessed 

from any other device by the account holder. Institutions should therefore encourage 

the storage of data either on electronic devices or on clouds for safety and ease of 

access. 

2.8 Teachers’ Level of Knowledge with the use of ICT tools in Classroom 

Assessment 

Knowledge is the exhibition of some skilled characteristics resulting from some 

experiences acquired over a period of interaction or training. According to Nonaka 

and Takeuchi (1995), knowledge is a human process that changes in nature. It is a 

unique structure which allows for storage, processing and understanding of 

information (Plotkin, 1994). However, Prusak (1997) described knowledge as made 

up of skills, combination of experiences and relevant information.  

Meanwhile, literature in ICT highlights the importance of teachers having well-

developed comprehension of the various aspects of ICT’s roles and its potentiality in 

promoting children's learning, as well as knowledge of how to utilize technology 

effectively in classrooms (for example, O'Hara, 2004; O'Rourke & Harrison, 2004; 

Patterson, 2004). Kadel (2005) argued that no matter how much technology is 

available in the classroom, the factor that drives its adoption is the teacher's attitude; 

therefore, teachers must have the requisite competence and mind-set to deal with it. 

ICT is effective in the classroom when utilized by well-trained and knowledgeable 

teachers.  
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In order that all of the challenges associated with integrating ICT into teaching and 

learning processes are dealt with, teachers must acquire different levels of ICT skills 

(Igbo & Imo, 2017). These skills will come as a result of training acquired. Therefore 

if teachers are to gain the needed knowledge in using ICT tools in their classroom 

assessment practices, school authorities must provide them with the requisite training 

for professional development (for example, in service training). 

Kirschner and Woperies (2003) emphasized on some key ICT skills and knowledge 

that teachers must possess. These include the ability to use ICT personally, master a 

number of educational paradigms that use ICTs, use ICT as a mind tool, use ICT as a 

teaching tool, master a range of ICT assessment paradigms and understand ICT policy 

dimensions in teaching and learning (Robbins, 1998). Assessing the level of ICT 

skills of teachers in knowledge management, Gyaase, Anane and Armah (2015) found 

that teachers have different levels of skills; ranging from none, beginner, intermediate, 

to proficient. Out of 60 teachers, 28 were at the intermediate level, 15 were at the 

beginners’ level, 11 were at the proficient level and 6 reported to have no skills all. 

Gyaase, Anane and Armah (2015) concluded that the ICT knowledge teachers in 

second cycle educational institution possess is low and therefore does not allow them 

to use the potential ICT tools offer. Singh and Chan (2014) also found that teachers 

were only knowledgeable in using some ICT tools and went on to rate the teachers’ 

level of knowledge as moderate. Moganashwari and Parilah (2013) in an earlier study 

revealed that participants had high level of knowledge but only in the use of some 

ICT tools. 
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In the crusade for ICT integration into education and classroom assessment especially, 

the role of the teacher is so important. The teacher must have the needed skills to use 

the ICT tools. If teachers are not already knowledgeable or skillful in the use of ICT 

tools, in- service training will be required to equip them with the necessary skills.  

2.8.1 Training of teachers in ICT 

It is difficult for many teachers to implement ICT in the teaching process because they 

have not had enough training opportunities to do so. Teachers avoided technology in 

the classroom because most of them were not used to it; particularly the new 

technologies. They therefore need some initial training to acquire the appropriate 

skills and knowledge to develop the right attitude in relation to the effective use of 

computers for enhancement of education (Habibu, Abdullah-Mamun & Clement, 

2012). Meanwhile, full integration of ICT into education, requires a high-quality, 

frequent training for professional development. Integration attempts will inevitably 

fail if regular training is not provided. Another "widespread problem," that exist in 

literature according to the majority of the researchers, is ineffective training of 

teachers (Adebi-Caesar, 2012).  

According to Ogbomo (2011, p.10-11), professional development of teachers in the 

area of ICT is key to the use of ICT tools in education and has therefore suggested 

that teachers’ capacity challenges be addressed during pre-service training and be 

built on while in actual service. Programs for professional development of teachers in 

the use of ICT in the classrooms according to Bolstad (2004) and Ogbomo (2011) 

should focus on teacher’; 

 Skills with the use of ICT tools and applications. 
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 Ability to effectively integrate ICT into the school curriculum (for example, as 

a pedagogical tool and as assessment tool). 

 Understanding of the relationship between theories of ICT use and educational 

learning theories. 

Cox, Preston and Cox (1999) submitted that ICT in teacher training should take 

pedagogical aspects into account. According to the findings of their study, when 

teachers received basic ICT training without taking into account the pedagogical 

aspects of ICT, they still did not know how to use ICT in the classroom. However, 

Trotter and Zehr (1999) supports basic skills training of teachers and therefore argued, 

that ICT integration training must be preceded by and accompanied by basic skills 

training. According to Gomes (2005), obstacles to the use of new technologies in 

classroom practice include a lack of digital literacy training, pedagogic and didactic 

training on how to use ICT in the classroom, and training in the use of technologies in 

specific subject areas. For Gomes (2005), training of teachers for the integration of 

ICT should go beyond just the basic skill training to include pedagogical knowledge 

on how ICT can be used to enhance learning, assessment and other related activities. 

There are two forms of training teachers using ICT tools in schools or classrooms will 

require. They are the pre-service training and in- service training in ICT use. The in – 

services training, especially helps teachers to upgrade their ICT skills and increase 

their motivation to integrate ICT into classroom assessment. There should therefore 

be continues in-service trainings for teachers with regards to the use of ICT in 

classroom assessment of learners. 
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2.8.2 Developmental Appropriateness with respect to children’s use of 

technology 

In the use of ICT tools with children, not all the tools are fit or appropriate for 

children to use. Sometimes the (nature) size of the tool, the danger it could pose or the 

content it contains becomes an issue to be dealt with, with regards to developmental 

appropriateness. Teachers of young children should have adequate knowledge on 

which tool or content is developmentally right for children’s use. In view of this, the 

American Academy of Paediatrics (AAP) recommends that children below 18 months 

and children between the ages of 2 and 5 restrict their time of viewing digital screens 

to 1 hour of high-quality programming daily (American Academy of Paediatrics, 

2016). Research found that young children are prone to having difficulty with 

computer mouse handling as well as hand-eye coordination abilities and so, allowing 

kindergarten aged children to handle computer mouse is developmentally 

inappropriate. (Joiner, Messer, Light & Littleton, 1998; Hourcade, Bederson, Druin & 

Guimbretiere, 2004; Donker & Reitsma, 2007). Instead of using the computer with a 

mouse that turns to pose challenge to children’s use of the computer, Woloshyn, 

Bajovic and Worden (2017) and Neumann & Neumann (2018) recommended the use 

of touch screen devices like children’s tablet.  

 Although some researchers are a little worried about safety issues regarding the 

Kindergarten children’s use of ICT tools in Early Childhood settings (Byron, 2008; 

Bolstad, 2004), many other studies revealed that ICT can be safely used in Early 

Childhood settings that have standard ICT tools for children with teachers skilled in 

ICT use (Wang & Hoot, 2006). Foundation stage curriculum of the United Kingdom 

for children between 3 – 5 years recommends the use of ICT tools by Kindergarten 
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children. The children are to be given the opportunity to identify and explore the use 

of everyday technology in their learning activities (Becta, 2004b). Talking about the 

role of ICT in Early Childhood Education, Van Scoter & Boss (2002) argued that ICT 

has a great power to enhance the development of literacy among the Early Childhood 

Education children if developmentally appropriate. Haugland (1999) also shares a 

positive view about the use of ICT in Early Childhood Education. Haugland thinks 

that opportunities should be provided for Early Childhood Education children to have 

a feel of the use of the ICT tools, especially to communicate with others and to 

retrieve information. In attempt to ensure developmental appropriateness and effective 

use of the ICT tools by the Kindergarten children, Learning and Teaching Scotland 

(2003) points out that the Scotland government came out with a usage guide to 

support teachers at the Early Childhood Education levels to use ICT tools 

appropriately. According to the Ontario Ministry of Education (2014, p.4), pupils 

should have access to a wide variety of educational resources, “including the ability to 

learn from efficient and acceptable use of technology in the classrooms”.  

 Developmental appropriateness should be highly considered when it comes to 

younger children’s use of technological tools. If developmental appropriateness of the 

individual learners regarding the use of ICT tool is not considered, positive result will 

not be realize, rather, there will be negative impact on the learner and the learning 

process. In this regard, there should be a lot of consideration regarding safety issue 

related to particular ICT tools and whether or not the tools can be used by early 

childhood children. 
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2.9 Challenges Teachers Face in using ICT Tools in Classroom Assessment 

Practices 

The barriers or factors affecting the smooth use of ICT by teachers during the various 

processes of teaching and assessment are referred to as challenges. Absence or 

withdrawal of these barriers or challenges will make room for successful use of ICT 

in classroom assessment practices of teachers. Various researchers identified and 

reported on various challenges confronting teachers when using ICT in education. The 

variations in the identified challenges could be associated with the locations where the 

researches were conducted. This is so because, needs of a people vary from one place 

to another and from one person to the other. Adebi-Caesar (2012) stated that research 

has categorized the challenges in different forms. While Ertmer (1999) grouped the 

challenges as ‘intrinsic’ and ‘extrinsic’ challenges, Balanskat, Blamire and Kefala 

(2006) grouped the challenges as ‘micro level’ challenges (teacher attitude), ‘meso 

level’ challenges (institutional) and ‘macro level’ challenges (affecting wider system 

of education). Meanwhile, Pelgrum (2001, p.173), identified the top ten challenges 

affecting teachers in the use of ICT in education, including the following in their 

respective order with their corresponding percentages;   

1. Inadequate number of computers 70% 

2. Lack of knowledge/skills among teachers 66% 

3. Difficulty to implement in instruction 58% 

4. Scheduling computer time 58% 

5. Inadequate peripherals 57% 

6. Inadequate software copies 54% 

7. Inadequate teacher time 54% 

8. Inadequate simultaneous access 53% 
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9. Inadequate supervision staff 52% 

10. Inadequate technical assistance 51%  

According to Pelgrum (2001, p.173), those challenges listed in the top ten, scored 

above 50% in the response and are made up of non-material obstacles and material 

ones. The material obstacles in the top ten include, insufficient computers, insufficient 

peripherals, not enough copies of software and insufficient number of computers to 

simultaneously access the worldwide web (www). The non-material obstacles 

however include, teachers’ insufficient knowledge and skill, difficulty to integrate 

ICT in instruction, scheduling enough computer time for learners, inadequate 

teacher’s time, lack of supervision and inadequate technical assistance. 

Apart from Pelgrum (2001, p.173) and Adebi-Caesar (2012), others including 

Organization for Economic Cooperation and Development (OECD) (2009), British 

Educational Communications and Technology Agency (BECTA) (2004a), Asante and 

Owusu-Ansah (2015), Buabeng-Andoh and Yidana (2015) and Ghavifekr et al. (2016) 

have reported on some challenges with teachers’ use of ICT in the classrooms. 

A 2009 study conducted by the Organization for Economic Cooperation and 

Development (OECD) confirmed the existence of a number of barriers or challenges 

to the use of ICT in education. Such barriers included a significant variation in the 

number of computers, a shortage of technical assistance, and inadequate computer 

skills/knowledge among teachers (OECD, 2009). However, a number of other 

significant barriers were identified in a 2004 research report conducted by the British 

Educational Communications and Technology Agency (BECTA). Lack of confidence, 

accessibility, time constraints, fear of change, a lack of understanding of the benefits 
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of ICT, and age were among the barriers reported by (BECTA, 2004a). Meanwhile, in 

another study, Asante and Owusu-Ansah (2015) found the supply of electricity, 

teacher expertise and inadequate ICT infrastructure as being the challenges associated 

with the implementation of the “One Laptop Per Child Policy of Ghana. In their study 

in Malaysia, on issues and challenges regarding ICT use in schools, Ghavifekr et al. 

(2016) identified challenges encountered by teachers. These challenges include 

limited accessibility to network and network connections, limited technical support, 

lack of effective training, inadequate time and lack of skill/competence. 

These challenges though identified differently, have some commonalities. The 

inadequate number of computers by Pelgrum (2001, p.173) relates to the variation in 

the number of computers by OECD (2009) and access to computers by BETCA 

(2004a). Lack of knowledge/skills in (Pelgrum, 2001, p.173) relates to computer skills 

and knowledge among teachers in (OECD, 2009). Difficulty scheduling computer 

time in (Pelgrum, 2001, p.173) relates to time constraints by BECTA (2004a), among 

other things. Some of these challenges identified above, will be considered for 

discussions. 

There is no doubt that teachers using ICT tools in their classroom assessment will face 

some challenges from time to time. These challenges can be addressed with a regular 

supply of ICT tools in adequate quantities, regular training of staff on the use of ICT 

tools and pedagogical knowledge on ICT and assessment. Supply of electricity and 

internet availability could also be a challenge teachers using ICT could face and all of 

these should be addressed to allow for effective use of ICT in classroom assessment. 
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2.9.1 Availability of computers /ICT infrastructure 

The availability of ICT infrastructure/computers is another important issue affecting 

ICT integration in schools (Ogbomo, 2011). According to Tabassum (2004), one of 

the most significant obstacles to ICT integration in schools is a lack of computer 

infrastructure. Research reveals a strong link between technology access and usage. 

Teachers believe that access to ICT infrastructure is one of the most effective ways to 

integrate ICT in classrooms, according to Yildrim (2007). Meanwhile, according to 

Bybee, Taylor, Gardner, Van Scotter, Powell, Westbrook and Landes (2006), 

appropriate access to technology infrastructure is an important factor in the successful 

integration of technology. Toprakci (2006) discovered that a lack of computers, old or 

slow ICT systems, and a shortage of educational computer applications in Turkish 

schools were all barriers to successful ICT implementation.  

In Pelgrum (2001), as high as seventy percent (70%) of teachers reported that 

insufficient number of computers in schools was their challenge. This was considered 

the highest challenge due to the response rate of participants. This discovery was 

supported by Albirini (2006) when the researcher found in a study of Syrian schools, 

that one of the most significant barriers to technology integration in the classroom 

was a lack of computer resources. Also, an SRI International survey of teachers in 

developing countries found that majority of teachers in African and Latin American 

countries reported that lack of adequate hardware and software, as well as unstable 

internet access, were significant barriers to their use of computers in education (Bjorn, 

Herren & Hallow, 2008). 
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In many schools today, it is common to find that computers and other ICT tools and 

infrastructure are in serious shortage. This shortage consequently impact negatively 

on usage by the teachers and learners. This particular challenge has been reported by 

many researchers and has been linked particularly to African and Latin American 

schools. 

2.9.2 Insufficient teacher’ knowledge and skills in ICT 

Pelgrum (2001, p.173) identified lack of skills and knowledge in ICT on the part of 

teachers as the second highest obstacle to ICT use in teaching and learning. Many 

teachers lacked the knowledge and skills to use computers and were unenthusiastic 

about incorporating computers into their teaching practices (New house, 2002). 

Accordingly, Asante and Owusu-Ansah (2015) reported on teacher expertise in ICT 

as being a challenge to the successful implementation of the “One Laptop Per Child 

Policy” in Ghana. Meanwhile, a report on ICT use in European schools was produced 

by Korte and Husing (2006). The data used for the report was derived from the survey 

of Head Teachers and Teachers in 27 European countries. According to the findings, 

teachers who do not use computers in the classroom assert that a "lack of 

skill/knowledge" is a barrier to their use of ICT for teaching. Habibu et al. (2012, 

pp.4-5) found that because teachers did not have enough training opportunities, 

majority of them lack the knowledge to use ICT in the teaching-learning process.  

Teachers in the classroom were seldom seen using ICTs, because most teachers were 

unwilling to use new technology. Owing to the need to integrate new technologies 

into the classroom, teachers must be trained to use these tools. Therefore, some 

preliminary training is required for teachers to develop appropriate skills, knowledge, 

and attitudes toward the effective use of computers to facilitate teaching and learning 
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(Habibu et al., 2012, pp.4-5). However, contrary to other studies, all 516 student 

teachers in the study (which was conducted by Albion in 2007) were found to be 

competent at finding information on the internet. As a result of their high ICT 

knowledge and familiarity, the respondents displayed high levels of confidence and 

competence, according to the findings. It is argued that when a person's skill and 

knowledge in information and communication technology (ICT) is high, they 

normally feel competent in their ability to use the technology (Albion, 2007).  

When ICT tools are made available, one key thing that helps to utilize them 

purposefully is knowledge and skills of the user. So if teachers lack the knowledge 

and skills to use the tools manually and pedagogically, even when they are available 

in abundance, they will be left unused. Therefore regular pre-service and in-service 

training of teachers in ICT use should be encourage by educational authorities and 

policy makers. 

2.9.3 Difficulty in integrating ICT into instruction and assessment 

It is important to note that the ICT in education policy of Ghana does not clearly spell 

out how technology should be integrated into the school curriculum (instruction and 

assessment) at all levels of education, especially the kindergarten level. Guidelines 

and principles of integration have not been made known to teachers in any 

documentary form. This makes the issue of developmental appropriateness difficult to 

understand and apply by many teachers. It also makes integration difficult since 

teachers are not guided by policy on integration process of ICT into their practice. 

Many studies on the status of ICT integration into education also found a lack of 

integration into the existing context of school curriculum in many schools due to the 

difficulty teachers have with the whole concept of ICT integration. In their study, 
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Sarfo and Elen (2007) noted that, while instructors were innovative and easily 

overcome their challenges, technology was not consistently integrated both as a tool 

for learning and as a tool for teaching. Reynolds, Treharne and Tripp (2003) also 

mentioned the difficulties teachers have in adopting ICT into practice and the need for 

more research into how ICT can improve education.   

The provision of proper in-service training for teachers to show them how to use these 

new tools in their daily teaching practices technically and pedagogically is a decisive 

factor in the efficient integration of computer use in the school curriculum. According 

to the IEA study in 1989, a fair number of teachers had some experience with in-

service computer training, but most of the programs at the time emphasized on the 

need for technical rather than pedagogical and didactic aspects of computer use. The 

pedagogical and didactic aspects of using ICT in the classroom are not the focus of in-

service training, but the technical aspects (Lai, Pratt & Trewern, 2001).  

The curriculum was identified as the most significant barrier to ICT use in some 

studies. One of the most significant barriers to integrating ICT in the classroom, 

according to 81.4 percent of teachers, is the length of the curriculum. This explains 

the difficulties that many teachers face when attempting to integrate technology into 

the classroom practices. Particularly, participating teachers were concerned about two 

factors: the pressure to cover required content and the limited timeframe. During the 

interview, one of the teachers stated, that the completion of the entire curriculum is 

impossible in a school year. Besides that, there is lack of supporting materials for each 

learning unit because the current curriculum and school manuals do not specifically 

include ICT integration. As a result, teachers devote a significant amount of time to 

locating, evaluating, revising, and adjusting learning materials, activities, and tools to 

University of Education,Winneba http://ir.uew.edu.gh



63 

 

meet the students’ needs as well as the needs of the curriculum (Vrasidas, Pattis, 

Panaou, Antonaki, aravi, Avraamidou & Theodoridou, 2010, p.443). 

 The school curriculum encompasses teaching and learning and assessment. Therefore 

evidence of failure to integrate ICT in school curriculum should not be limited to 

teaching and learning but should include its integration into assessment of learners. 

When even teachers integrate ICT into their teaching and learning without integrating 

it into assessment, the integration cannot be considered as comprehensive. For 

teachers to be able to effectively integrate ICT into teaching and learning and 

assessment (curriculum), manual (integration guide) for integration should be 

provided by the education ministry to introduce teachers to what is required of them at 

each level; particularly on how to use ICT as both pedagogical tool, technical tool and 

assessment tool. 

2.9.4 Difficulty scheduling computer time/teacher’s time 

The fourth highest challenge facing teachers in their use of ICT is scheduling of 

computer time for themselves and their learners. From the 24 participating countries 

in the study, including China, Japan, Norway, South Africa, New Zealand and Italy 

among others, fifty eight percent (58%) of the participating teachers reported that time 

was an obstacle to their use of ICT in education (Pelgrum, 2001, pp. 171-173). 

Significant number of recent studies have shown that many teachers have skills and 

confidence in using classroom computers, but still do not use them because they lack 

the time do so. A considerable number of investigators found time limitations and the 

difficulty in programming sufficient computer time for classes as a barrier to ICT use 

in teaching by teachers (Al-Alwani, 2005; Becta, 2004a; Beggs, 2000; Schoepp, 

2005).  
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According to Becta (2004a), teachers face a lack of time problem in many aspects of 

their work, affecting their ability to complete tasks, with some of the teachers 

specifically stating which aspects of ICT use require more time. The time required by 

teachers in their use of ICT include the time to find guidance from the internet, 

prepare lessons, explore and practice the technology, address technical difficulties and 

receive adequate training. According to Vrasidas et al. (2010), time was mentioned by 

all of the teachers on several occasions in their study. In the large-scale survey, 71.7 

percent of teachers cited time required to integrate ICT in the classroom as a key 

obstacle, while 60.4 percent cited the time required to prepare ICT-based activities as 

an obstacle. From the perspective of the teachers, planning lessons that incorporate 

ICT is a time-consuming activity. Teachers therefore do not use technologies in their 

classrooms because of time as a source of hindrance. 

Every single activity, particularly in classroom is dependent on time. Already, the 

classroom activities for various lessons consume a lot of time, so adding ICT 

compounds the problem if the activities are not properly planned and followed by 

both teachers and learners. It is important therefore to relook comprehensively at the 

entire school program and reschedule the classroom activities to include the 

pedagogical use of ICT by all teachers. 

2.9.5 ICT support services available to schools 

ICT support or maintenance by ICT technicians, according to Korte and Husing 

(2006), will allow teachers use ICTs and computers without wasting time fixing 

issues. This allows teachers to devote more time to teaching the necessary ICT skills 

to their students. However, many researchers have identified technical support as one 

of the major challenges teachers face when attempting to adopt and use ICT in 
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classrooms or schools (Gomes, 2005; Pelgrum, 2001; Toprakci, 2006; Ghavifekr et al. 

2016; Ogbomo, 2011). Pelgrum (2001, p.173) for example, identified lack of 

technical assistance as part of the top ten challenges discovered in the 24 nations’ 

study conducted on challenges teacher face when using ICT in education. Technology 

users who want to learn how to use computers won't be able to overcome the 

obstacles if they don't have good technical support (Lewis, 2003).  

According to Jones (2004), computer failure causes disruptions in the teaching 

process. Due to a lack of technical support, computers may not be repaired on a 

regular basis, resulting in teachers not using computers in the classroom activities. As 

a result, teachers will be hesitant to use computers for fear of equipment failure, as no 

one will be available to provide them with technical assistance if a problem arises. 

ICT integration in teaching, according to Gomes (2005), necessitates the presence of a 

technician, and if one is not available, there can be a barrier. However, Adebi-Caesar 

(2012, p.44) argues that schools must recognize the need to hire more highly qualified 

technical staff as computers become more sophisticated and the range of software 

used by schools expands. But, due to budget constraints and competition from the 

commercial sector for the best employees, schools may be finding it increasingly 

difficult to recruit and retain technical staff with the necessary skills and experience.  

Since the use of technological devices can be disrupted by equipment failure, there is 

always the need to have someone who is technically inclined to help fix the fault or 

provide immediate assistance at the school level. The schools’ ICT teachers can 

greatly play this role and ask for external support when it is necessary to do so. The 

school ICT support service personnel helps to ease the tension that will mount on the 

classroom teacher when his teaching activities are disrupted by equipment failure. 
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However, the ICT support service personnel also needs to be well equipped with the 

needed tools and skills to carry out their support duties. 

2.9.6 Electrical power outage  

Irregular supply of electricity refers to the frequent power outages that occur either as 

a result of technical fault, shortage in the supply of gas to power the thermal plants or 

reduction in water levels at the hydro power stations. According to Ogbomo (2011, 

p.14-15), unstable supply of electricity was identified as one of the challenges that 

hindered the use of ICT in Nigerian schools and institutions. This has resulted in the 

use of alternative power supply like batteries, solar panels and standby generators in 

some cases. The alternative sources of power come with undue cost, making the 

choice of any such alternatives unfavourable to the power users. Irregular supply of 

electrical power turned the whole ambition of enhancing education with use of ICT 

into a mere dream. Electrical power supply was also cited by Asante & Owusu-Ansah 

(2015) in a related study conducted in the Eastern Region of Ghana, on the 

implementation of the one laptop per child policy. A total of 41.6% (208 respondents) 

out 500 respondents reported power supply as a challenge to the use of the laptops 

and the implementation of the one laptop per child policy. Significantly, it was the 

highest challenge identified in the study among other challenges. 

Since computers and most ICT tools and infrastructure depend mainly on electricity to 

operate, the absence or irregularity of its supply can hinder ICT usage in the process 

of enhancing teaching and learning. Ghana and Nigeria being located in the same sub 

region, could be the reason for the similarity in the findings by Ogbomo (2011) and 

Asante and Owusu-Ansah (2015) around the same period. The frequent power 
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outages can disrupt classroom activities that are supported with ICT tools and can in 

most cases cause damage to the ICT tools.  

In Nigeria, irregular supply of electricity was cited as haven made the use of ICT tools 

difficult around the year 2011. In 2015 irregular supply of electricity was identified as 

a challenge to the use of ICT in schools in Ghana. To address this situation, 

alternative power supply should be considered though it may come with some 

financial cost. 

2.10 Gender and ICT Tools 

Literature proves the existence of differences in gender with respect to the use of ICT 

by learners (student/pupils) but not much is known about the teachers (Dawson, 

2008).The difference in gender plays significant role when using ICT in education 

(Reinen & Plomp, 1997). Using 929 teachers in their study, Jamieson-Proctor, 

Burnett, Finger & Watson (2006) found male teachers use ICT in their teaching and 

learning often than their female counterparts. The reason being that the male teachers 

undertook programs of study in ICT. Issue associated with gender difference in the 

use of ICT, include the gender digital divide that can be witnessed by the way the 

digital tools are accessed and used (Morahan-Martin, 2000; Etta, 2005). However, 

Morahan-Martin (2000) indicates that when it comes to the use of internet, there is no 

difference between male and female. Morahan-Martin (2000) even concluded that the 

gender difference in the use of digital or ICT tools has disappeared.  

In a study in Ghana, Natia & Al-hassan (2005) found a wide gap between male and 

female teachers regarding their adoption of ICT tools to conduct research and to 

teach. While 31% of female teachers at the Junior High schools teach using ICT, 50% 
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of their male counterparts also teach with ICT. In Primary schools however, more 

female teachers (69%) use ICT tools to teach as opposed to their male colleagues 

(50%). The percentage of male teachers using ICT to teach at primary school levels 

(50%) is equal to the percentage of male teachers using ICT to teach at the junior high 

school levels (50%), but fewer female teachers (31%) at the Junior High School levels 

teach with ICT tools while more female teachers (69%) in the Primary schools teach 

with ICT tools.  

Apart from the disparity in terms of access and use of ICT tools, as opined by 

Morahan-Martin (2000) and Etta (2005), level of skills, attitude towards the use of the 

ICT tools as well as views about the use of ICT, are areas where the difference in 

gender with regards to use of ICT tools by teachers may manifest. Gebhardt et al. 

(2019) believe that although differences exist between male and female teachers when 

it comes to ICT adoption and integration, the differences are very little. Such 

differences may depend on countries of origin. Mahmood and Bokhari (2012) also 

stated that gender differences exist in experiences with ICT tools.  

There seem to be no clear view about the role of gender on ICT use. Whilst some 

think significant form of differences exist, others think no significant differences 

exist. Nonetheless, whether or not significant differences exist between male and 

female teachers in their use of ICT tools, depends largely on the geographical location 

of the conduct of the study.      
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2.10.1 Influence of gender on teachers’ access and the use of ICT tools 

There are no regulations limiting the use of ICT on gender lines. Fomsi and Orduah 

(2017, p.90) opined, that as a result of in-discrimination on gender basis, teachers in a 

model school in River State, Nigeria, were provided with unbiased in-service training 

with respect to the use of ICT as a pedagogical tool. However, Teo (2008) argued that 

regardless of the non-discriminative training to teachers on ICT use, gender still 

influence the use of ICT, particularly as a pedagogical tool. In another study involving 

25 male and 75 female teachers, on the issues and challenges from teachers regarding 

ICT use in teaching and learning, Ghavifekr et al. (2016) noted significant differences 

among male and female teachers in their use of ICT tools for teaching and learning in 

classrooms. More male than female incorporated ICT into their teaching and learning.  

However, Fomsi and Orduah (2017, p. 93) found in their study that no differences 

exist between male and female teachers in the model primary school in River State, 

Nigeria, in their use of ICT but found some little differences among male and female 

teachers in local government schools of the same area, in the same study. The absence 

of disparities among male and female teachers in the model primary school was 

associated with the in service training received by the teachers prior to the study.  

The 2006 study by SITES, conducted globally on pedagogical adoption and ICT use 

in schools, which focused on mathematics and science, reported a higher ratio of male 

teachers using ICT to teach. The disparity in gender may be linked to cultural, social, 

historical and other factors than specific differences in adoption of ICT (Law, 

Pelgrum & Plomp, 2008). It is obvious that most of the studies are reporting on 

existing differences between male and female teachers in their use of ICT (for 

example, Fomsi & Orduah, 2017; Teo, 2008; Ghavifekr et al., 2016; Law et al, 2008). 
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In a related study, Mahdi and Al-Dera (2013) also found that some differences exist 

between male and female teachers. Male teacher reported having access to internet 

but no female teacher reported any access to internet in their offices. A significant 

number of male teachers (90.6%) accessed and used computers in teaching as 

opposed to the female teachers (50%). The study however found no differences 

among male and female teachers when it comes to using ICT in language teaching.  

There is no discrimination on gender lines on access to ICT tools. Equally, there is no 

discrimination on gender basis when providing training on ICT use to teachers. There 

is therefore no regulation that seeks to deny male or female teachers access to any 

form of training on ICT use. 

2.10.2 Views of male and female teachers on the use of ICT 

Gender is said to influence the use of ICT pedagogy (Teo, 2008). There are claims 

that male teachers spend more time exploring new technologies, especially electronic 

ones, compared to female teachers (Schumacher & Morahan-Martin, 2001; Yuen & 

Ma, 2002). Recent research, however, suggests that the differences are neither large 

nor consistent across countries (for example, Gebhardt et al., 2019). Ertner, 

Ottenbreit-Leftwich, Sadik, Sendurur and Sendurur (2012) noted the significance of 

teachers' views about teaching, as well as their interest in using technology to extend 

learning, and types of technology they use in classrooms. The questions in ICELS 

2013 examined the role of ICT in education, for which reason, data was collected 

from participants to identify two orthogonal dimensions: optimistic views versus 

pessimistic views (Fraillon, Ainley, Schulz, Friendman & Gebhardt, 2014). This 

implied that one could share in both points of views at the same time. Teachers who 

believed that ICT could be useful in education had a higher use of ICT for 
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pedagogical purposes, whereas those who didn't believe ICT could be educationally 

purposeful tend to limit its use (Fraillon et al., 2014). However, Fraillon et al. (2014) 

did not seek to identify gender differences in this case.  

There are two views when it comes to ICT use. The optimistic view and the 

pessimistic view and these views cut across gender lines. However the difference in 

the views between male and female is insignificant or inconsistent across countries. 

2.10.3 Teacher’s knowledge and confidence with the use of ICT tools 

Results from different studies revealed that men on average develop self-efficacy 

quicker on computers than women. Significant variance was observed between 

genders in technical capability, and male outperformed female on situations of 

sustainability and consistency (Todman, 2000). According to the European 

Commission (2013), teachers who are comfortable with technology are more likely to 

use it in their classrooms. Meanwhile, Scherer and Siddiq (2015) examined ICILS 

2013 teachers’ data from Norway and discovered three aspects of teacher ICT self-

efficacy: basic operational skills, a combination of advanced operational and 

collaborative skills, and computer use for instructional purposes. Male and female 

teachers had the same structure, according to Scherer and Siddiq (2015), though there 

were some differences in some aspects. 

However, there were no significant gender differences in the confidence level of the 

teachers in using computers for instructional purposes, though male teachers had 

higher self-efficacy in both basic and advanced operational skills. Male and female 

pre-service teachers' self-reported technical ICT capabilities differed, according to 

Markauskaite (2006). Sang, Valcke, van Braak and Tondeur (2010), on the other 
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hand, found that after mediating variables were taken into account, gender had no 

effect on teachers’ ICT self-efficacy, attitudes toward computing, or teacher 

prospective computer use. Self-report data has been used in the majority of studies 

that have looked at teachers' ICT skills. However, one of the few teacher performance 

assessments found three ICT skill factors: basic digital skills, advanced technical 

skills, and professional ICT skills (Kaarakainen, Kivinen & Vainio, 2018).  

Male teachers usually show higher technical ability than their female counterparts but 

no significant gender differences exist between male and female teachers on their 

confidence levels when using ICT for teaching and learning. In short, gender 

influence on ICT use is insignificant and irregular. Training levels and geographical 

locations of individual may account for the level of difference that may arise and not 

necessarily gender. 

2.11 Summary of Review of Related Literature  

 The Unified Theory of Acceptance and Use of Technology (UTAUT) was used to 

guide the study. This theory holds that the usage behavior of an ICT user is influenced 

by some four key determinants. These determinants include performance expectancy, 

social influence, effort expectancy and facilitating conditions. For literature on 

available types of ICT tools in kindergarten classrooms, personal computers, tablet, 

pen drives, mobile phones, radio and television among other things were cited as the 

ICT tools that can be found in the kindergarten classrooms and can be employed in 

classroom assessment practices of teachers. The literature reviewed on the various 

ways of using ICT tools in classroom assessment practices highlighted the key role of 

ICT tools with respect to classroom assessment practices. The various ways of ICT 

use in classroom assessment practices identified in the literature include sharing of 
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assessment findings, analyzing assessment data, constructing assessment tasks, 

administering assessment tasks on ICT tools, scoring assessment tasks, constructing e-

portfolios on learning and storage of assessment data; these practices were thoroughly 

examined. For teachers’ level of knowledge in the use of ICT tools in classroom 

assessment practices, the literature indicates that there are varied levels of knowledge, 

ranging from beginner, intermediate to proficient. However, in-service training of 

teachers on ICT use was identified as an important factor to addressing teachers’ 

knowledge gap in ICT use in classroom assessment practices. For challenges on ICT 

use in classroom assessment, the literature accordingly identified inadequate ICT 

tools, lack of internet coverage, lack of technical support from experts, lack of 

electricity, inadequate knowledge in the use of ICT tools and inadequate time for ICT 

integration into classroom assessment among other things, as the challenges 

confronting the ICT user in the classroom. While some researchers point out that 

gender plays a significant role in ICT use by teachers, others have argued that the role 

of gender is insignificant. However, assessment of previous studies on ICT use in 

education revealed that previous researchers focused more on teachers’ use of ICT 

tools in just teaching and learning with little or no attention on kindergarten teachers’ 

use of ICT tools in classroom assessment practices. This gap was filled by this current 

study.       
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CHAPTER THREE 

METHODOLOGY 

3.0 Overview 

This chapter explains the study's methodology. The researcher discusses the study's 

paradigm, approach, design, population, sample size and sampling technique, 

instruments used in the study for data collection, instrument validity and reliability, 

and ethical issues involved in data collection.  

3.1 Research Paradigm 

The research paradigm for this study is the positivist paradigm. Fadhel (2002) 

described the positivist paradigm as a world view of research that tries to establish the 

relationship that exist between the cause of an action and the resultant effect of that 

action by examining the facts collected using scientific methods. While Kuhn (1962) 

holds that paradigm is a philosophical view, Mackenzie and Knipe (2006) think that it 

is a description of a researcher’s views about his world. Kuhn (1977) defined a 

research paradigm as a set of philosophical views, including assumptions that a group 

of researchers share which distinguishes them ideologically from other groups of 

researchers. Denzin and Lincoln (2000) also argued that                                                                                                             

paradigms in research are research principles that guide a researcher, show where the 

research belongs and give an understanding of the data gathered by the researcher.  

Importantly, paradigms guide research in given disciplines by dictating procedures for 

the conduct of studies. It also portrays the philosophy the researcher aligns with 

(Denzin & Lincoln, 2000).  Research paradigm is also important because Willis 

(2007) is of the view that it will serve as a framework to a study, showing researchers 

University of Education,Winneba http://ir.uew.edu.gh



75 

 

how to carry out their research studies. There are about four different paradigms in 

educational studies. These paradigms are, the positivist paradigm, constructivist 

paradigm, transformative paradigm and pragmatic paradigm. The researcher chose the 

positivist paradigm. The researcher chose the positivist paradigm because, it relies on 

quantitative data which by nature is highly reliable (Cohen, Manion & Morrison, 

2000). According to Cohen, Manion and Morrison (2000), conclusions drawn in 

research studies with this paradigm should be dependent on the research hypothesis 

formulated and the results realized. This paradigm, relying on experiment or survey as 

methodology can be used to collect data to check the cause and effect relationship 

between the variables under study (Smith & Heshusius, 1986).  

Positivist paradigm also allows researchers to involve a broader number of 

participants and can cover broader situations within limited timeframe (Nel, 2016). 

However, Nel (2016) points out that one of the short falls of the positivist paradigm is 

that the findings do not give details of a situation or an occurrence, it only describes it. 

3.2 Research Approach 

The research approach used for this study was the quantitative approach. Quantitative 

approach involves the use of figures and statistical values. We have qualitative, 

quantitative and mixed method approaches to research (Creswell, 2014). Research 

approaches are detailed proposed plans and procedures used as methods for 

collecting, analysing and interpreting research data (Chetty, 2016). They serve as a 

guide for collecting data, analysing the data, interpreting the findings and reporting on 

the findings (Grover, 2015). The researcher chose quantitative approach because, 

Creswell (2014) stated that a quantitative research approach is an approach that aligns 

itself with testing of research objectives and hypothesis in order to establish the 

University of Education,Winneba http://ir.uew.edu.gh



76 

 

relationship that exist between the variables being studied. In quantitative approach, 

experimental and survey strategies can be used (Creswell, 2003). The data gathered 

through quantitative approach are quantified and analysed statistically to confirm or 

disconfirm assumptions or claims made. Chetty (2016) argued that quantitative 

approach can be used to examine the relationship between variables in a study. 

Creswell (2014) is also of the view that quantitative approach provides protection to 

the researcher against bias; as the variables are measured using statistical tools 

(Chetty, 2016) and allows for generalization of research findings (Creswell, 2014). 

Findings from quantitative approach are communicated clearly using statistics and 

figures and that enables others to appreciate the findings in value terms (Chetty, 

2016). 

3.3 Research Design  

Base on the phenomenon being investigated, the researcher chose the descriptive 

survey design. According to Shuttleworth (2008), a descriptive survey is a scientific 

technique used for collecting data from a population of interest, through observation 

or description of participants, without any form of manipulation. According to 

Kirshenblatt-Gimblett (2006), a research design is the overall strategy one chooses to 

integrate the different components of the study in a coherent and logical way. A 

research design lays out the steps that must be taken to carry out any investigation (De 

Vos, 1998). Katundu (1998) states that the purpose and the objectives of a research 

study determines the type of research design to adopt. The collection of data from a 

population or some of its members to be used to understand their present status using 

a variable or more variables is termed as descriptive survey (Gray, 2004). Descriptive 

research involves collecting data in order to have hypothesis tested or research 
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questions concerning the current status of the subject understudy answered (Gay, 

1992, p.217). It involves the gathering of information about people on their previous 

experiences about something, their attitudes, their opinions regarding something and 

their characteristics among other things, using questions from which responses will be 

tabulated (Paul & Jeanne, 2015). The design is very suitable for educational studies 

that asses opinions of individuals, attitude, their background information, the 

procedure of doing things and status or condition of subjects or participants (Sincich, 

1993). The main aim of a descriptive research is the description of phenomenon and 

the description of the characteristics of the subjects or participants, with a lot more 

focus on “what” than “why” and “how” certain things occur (Gall, Gall & Borg, 

2007).  Descriptive survey design allows researchers to collect data that allows them 

to give comprehensive description of a phenomenon than they could do using other 

research designs (Fox & Bayata, 2007, p45; Busha & Harter, 1980) because the 

design can be used to asses opinions of individuals, attitude, their background 

information, the procedure of doing things and status or condition of subjects or 

participants, all at a go (Sincich, 1993). Besides, a study conducted using the 

descriptive research design determines and alongside reports things exactly the way 

they are (Gay, 1992, p.217). Using this design, views, opinions and characteristics of 

participants are keenly recorded in details just as the camera captures details of an 

ongoing activity swiftly (Paul & Jeanne, 2015). It establishes the characteristics of 

participants and the relationship that exist between the characteristics and their 

experiences as well as their behaviour pattern (Zurmuehlin, 1981, p.54). In descriptive 

survey however, participants may not be truthful in responding to the questionnaire 

questions, but it is still chosen among others as being the best because of its 
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descriptions and interpretation of variables and the description of the relationship that 

exist between them (Gay, 1992).     

3.4 Population 

The population for this study was the entire Kindergarten 1 and Kindergarten 2 

teachers of public schools in the Asikuma-Odoben-Brakwa district with a total 

number of 193 kindergarten teachers (37 male and 156 female) from 98 kindergarten 

classrooms. According to Polit and Hungler (1999), population refers to the entire 

group of people in whom the researcher is interested and to whom the findings can be 

generalized. Creswell (2012) emphasizes that population is a collection of people with 

traits in common.  

The researcher used only kindergarten teachers in public schools in the district 

because the district directorate of education could not provide him with data on 

private schools and private school teachers in Asikuma Odoben Brakwa district. 

Further to that, job insecurity of the teachers in the private schools could affect the 

availability of some of them in the course of the study. That notwithstanding, a good 

number of them may not have acquired professional teacher pre-service training and 

training in pedagogical use of ICT.   

3.5 Sample size 

The researcher used the entire population of 193 kindergarten 1 and 2 teachers (37 

male and 156 female), from the 98 public schools for the administration of the 

questionnaire. The researcher chose to use all the 193 kindergarten teachers because 

they form the total population of the kindergarten teachers of the public schools in the 

district and they are identifiable. The cost of reaching them was also within the means 
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of the researcher. Aside that, using the whole kindergarten 1 and kindergarten 2 

public school teacher population of the district, will give the researcher a very 

accurate information (Lavrakas, 2008) on the teachers’ use of ICT tools in classroom 

assessment practices. Fraenkel & Wallen (2000) recommended a 100 or more 

participants for a descriptive survey and the population for this study is within that 

recommendation. Meanwhile, according to Fricker (2008), an entire population of 

interest to a researcher can be used in a study if the researcher can identify all the 

members and has the means to withstand the financial constraint that comes with the 

technique. Aside that the population was heterogeneous (male and female) in nature. 

The researcher therefore used the entire kindergarten 1 and kindergarten 2 public 

school teachers in the study. The respondents were given questionnaire to respond to 

and their respective classrooms were also observed for available types of ICT tools. 

3.6 Sampling Techniques 

The researcher used census technique to select respondents for this study. Johnson 

and Christensen (2014) stated that census is the study of the whole group of a 

population of interest to the researcher.  According to Fricker (2008) when the aim of 

a study is to include all units of the target population, it is conducted as census. The 

researcher chose census because Fricker (2008) points out that researchers can use 

census only when it is possible to identify the entire population of interest and when 

the time and financial constraints are within their means. Additionally, Lavrakas 

(2008) argued that in most cases, census is the only technique that can provide the 

researcher with very useful information on a population located in a small 

geographical area and finally Lavrakas (2008) posits that it is devoid of sample error 

and can give a more accurate information compared to sample survey.   
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 Mugo (2002) defined sampling as the procedure for the selection of a suitable 

representation of a population, to determine parameters or characteristics of the entire 

group or population. The samples of a study are extracted from the population using 

sampling processes to enable the researcher to undertake an investigation of a 

relatively small section of the population targeted (Sarantakos, 2013 p.167). Findings 

from the sample can be generalized to the entire population of interest by the 

researcher (Johnson & Christensen, 2014). However, instead of choosing samples 

from a population, researchers can use an entire population of interest. This technique 

is called census.  

3.7 Instruments for Data Collection 

The researcher used both questionnaire and checklist to collect data for the study. The 

questionnaire for the study was adapted from Singh and Chan (2014), on knowledge 

level of teachers in using ICT, the obstacles teachers face when using ICT tools in 

teaching and learning and the use of ICT for teaching and learning by teachers. The 

checklist was also administered in the participants’ classrooms by the researcher to 

identify the available types of ICT tools in the kindergarten classrooms in the district. 

The researcher collected data with the questionnaire alongside the checklist and 

analysed both quantitatively. Both instruments were used to complement each other in 

order obtain a richer data. Both the questionnaire and the checklist were self-

administered by the researcher. While data on research questions 2, 3 and 4 were 

collected using the questionnaire, data on research question 1 was collected using the 

checklist.  
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Questionnaire: Questionnaire is an instrument used for data collection in which 

research participants provide self-report data as part of the research study to enable 

the researcher elicit the needed information. Questionnaires are used by researchers to 

gather information about participants' thoughts, feelings, attitudes, beliefs, values, 

perceptions, personalities, and behavioral intentions. To put it another way, 

researchers use questionnaires to try to measure a wide range of characteristics 

(Johnson & Christensen, 2014). The questionnaire used was a Likert scale type of 

questionnaire. According to McLeod (2019), Likert scale questionnaire is a rating 

scale that allows respondents to express how much they agree or disagree with a 

particular statement.  It can be used to measure variations such as "agreement ", 

"frequency ", "quality ", "importance" and "likelihood ".  

The Likert questions are easy to understand. The alternatives allow respondents to be 

neutral if they choose to and the questionnaire can be sent to respondents without the 

researcher having to be there personally (Cleave, 2017); meanwhile Likert scale 

questions allow the researchers to quantify opinion-based items (Nandan, 2010). The 

researcher modified the adapted Likert scale questionnaire from Singh & Chan (2014) 

from 4 point Likert scale questionnaire designed to assess teachers’ knowledge in the 

use of ICT tools for classroom instruction, assess ways of using ICT tool in the 

classrooms and assess the challenges teachers are confronted in their use of ICT tools 

to a 5 point Likert scale questionnaire designed to assess and collect data on teachers’ 

level of knowledge in the use of existing ICT tools in classroom assessment practices, 

the various ways of using existing ICT tools in classroom assessment and the 

challenges teachers encounter regarding the use of the existing ICT tool in classroom 

assessment. This is because, studies have shown that in a 5 point Likert scale, the 
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statements or alternatives to select from are neither too long nor too short; as a result, 

it increases the rate of responses by participants and as well increases response 

quality, while  it reduces the respondent’s level of frustration. The 5 point Likert scale 

questionnaire allows respondents to remain neutral (rather than being forced to choose 

an option that does not reflect their thinking) and allows for a smaller error margin, as 

any scale without a neutral option can distort results and cause doubt as to how valid 

the survey results are. Meanwhile, it helps to provide reliable and relatively easy to 

analyze quantitative data. Because the 5-point scale is the most common (universal) 

method for data collection, the format aligns well with a vast library of scientifically 

validated questions and comparative external benchmark data (Newson, 2021).  

The questionnaire used in the study was in four (4) sections; section A, section B, 

section C and section D. The four sections had thirty-three (33) items in all for the 

participants to respond to. Each section was used to elicit different form of 

information from the participants. Section A was used to collect background data of 

kindergarten teachers in the study, section B was used to determine how ICT tools are 

used in classroom assessment of teachers. Meanwhile, section C was used to elicit 

information from teachers on their level of knowledge in the use of ICT tools in 

classroom assessment practices. But section D was used to identify challenges 

teachers encounter when using ICT tools in their classroom assessment practices (see 

Appendix D).  

Checklist: Checklist is a guide for data collection used in different fields with a 

number of items to be checked if found present or appropriate (Nicolas, 2021). 

Checklist helps users to ensure that all items outlined for consideration are indeed 

considered and completed. According to Reijers, Leopold and Recker (2017), 
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checklists are a type of information artefact used to conceptualize what users really 

want to carryout and the decision thereafter. Accordingly, checklists describe and 

guide data collection. Nicolas (2021) argued that checklists are useful in determining 

whether an individual item listed by the researcher for data purposes are available or 

not available.    

However, the checklist used in this study was developed with a list of twenty (27) ICT 

tools used in the classrooms to enable the researcher identify the types of ICT tools 

that are available in various public school kindergarten classrooms in the district. The 

checklist’ alternative items to be checked or marked in the columns included: 

“Available (2)” and “Not Available (1)” - (see Appendix C). 

3.8 Trial Testing of Instrument (Questionnaire) 

Trial testing of instrument in research, is the process of trying out a data collection 

instrument like questionnaire to determine if the instrument is able to do exactly the 

work it has been designed to do and whether the instrument can produce the same 

results repeatedly. For the researcher to ensure that the questionnaire (instrument) is 

reliable and valid, he carried out a trial testing of the instrument. According to 

Middleton (2019), validity relates to the accuracy with which a research method or 

instrument can do the work it is planned or designed for. Drost (2011) explained that 

when an instrument collects data exactly the way the researcher intends to use it, it is 

said to be valid. However, Middleton (2019) states that reliability relates to how a 

method or instrument is able to consistently produce the same result. For Drost 

(2011), reliability refers to having recurring findings even when a different set of 

individuals are to use different methods or instrument to collect and analyse the data. 

Colleague students were engaged to read through the questionnaire and the researcher 
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also engaged the services of an expert to have the questionnaire comprehensively 

reviewed prior to trial testing.  

The trial testing was carried out in schools in Agona West district. Agona West 

district was selected because of its closeness to Asikuma-Odoben-Brakwa and the fact 

that the participants have similar characteristics of interest to the researcher (they are 

public school kindergarten teachers, have received training on ICT use during their 

professional training during the pre-service stage and are of male and female too. 

Above all, they are also involved in the implement of the standard base curriculum). 

The trial testing was conducted on 10 participants after which the needed review was 

done to improve validity and reliability in the use of the instrument. According to 

Johnson and Christensen (2014), it is a must to test questionnaire prior to using it in a 

research study to ensure that it functions properly. However, testing of instruments 

must be conducted with a minimum number of five to ten participants.  

After the trial testing of the instrument, questions that needed to be reviewed or 

improved to allow for specific and accurate responses by participants were looked at. 

The need to scrutinize data gathering instruments, according to Nevell (1993), is to 

identify ambiguity and misleading questions, and as well suggest ways of 

improvement. The Cronbach Alpha Reliability Coefficient for the tested questionnaire 

was computed on section B, C, and D of the questionnaire questions using IMB SPSS 

version 20 and was found to be 0.825 (see Appendix E). According to George and 

Mallery (2003), a cronbach alpha reliability coefficient value of 0.80 or greater is 

considered good and therefore shows a higher level of internal consistency of the 

items in the given questionnaire. 
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3.9 Ethical Considerations 

According to Payne and Payne (2004), ethical considerations are the embodiment of a 

moral stance that is involved in the conduct of research to achieve not only high 

professional standards of technical procedures, but also to respect and protect the 

participants in the study. Accordingly, the participants were assured that any data 

collected from or about them will be kept confidential (Fraenkel & Wallen, 2000). 

The consent of the respondents was officially sought through an introductory letter 

sent to the district directorate of Ghana Education Service. Approval was obtained 

before data was collected from the participants. Upon the receipt of approval from the 

district education directorate in Asikuma Odoben Brakwa on the 12th of July 2021, 

data collection started on Wednesday, the 14th of July, 2021 and ended on Thursday, 

the 23rd of September, 2021. The anonymity and the confidentiality in keeping and 

using the data provided by the respondents was assured them by the researcher. 

Significantly, the respondents were assured that the information provided by them to 

the researcher will strictly be used for the purpose of this study only. Johnson and 

Christensen (2014) hold the view that ethics should necessarily be made part of the 

development and implementation of all research studies. 

3.10 Data Collection Procedure 

The researcher, with an introductory letter from the University of Education, 

Winnebe, applied to the Ghana Education Service, Asikuma Odoben Brakwa district 

for permission to collect data from kindergarten teachers in the district for the study. 

When permission was granted the researcher, the researcher proceeded to the field 

with the permission letter to the 98 public basic schools in the district to collect the 

data. 
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The administration of the instruments was done by the researcher himself. Due to the 

scope of the study and school vacation around the period, data collection lasted for 

about 2 months. 193 copies of questionnaire and 191 copies of checklist were 

administered on the 193 participants and 191 kindergarten classrooms respectively. 

All the 193 (100%) questionnaire were responded to and returned to the researcher. 

Babbie and Mouton (2001) have argued that a return rate of 70% in questionnaire 

administration is good. 

3.11 Data Analysis   

Descriptive statistics (percentages, mean and standard deviation) was used to analyse 

and interpret data on research questions 1, 2, 3 and 4. Meanwhile, data on the research 

hypothesis was analysed using inferential statistics (Independent sample t-test). The 

results were presented in tables to enhance clarity of the findings.  

The data was organized, coded and fed into the computer using the Statistical Product 

for Social Sciences (SPSS) version 20. The data on the use of existing ICT tools was 

computed and ran with Independent Sample T-test to respond to the research 

hypothesis raised in the study.  
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CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS  

4.0 Overview 

This chapter presents the data collected in the study. Questionnaires distributed to 

respondents were 193 in number and all of them (100%) were returned. The data was 

analysed using Statistical Product for the Social Sciences (SPSS) software application 

(IMB SPSS versions 20). The data on research questions 1, 2, 3, and 4 were analyzed 

in the form of descriptive statistics. However, in analysing data to respond to the 

research hypothesis raised, inferential statistics (independent sample t-test) were 

employed. SPSS was chosen because Foley (2021) argued that it is the standard for 

social science data, it is user-friendly and has impressively thorough user manual. 

According to Bhatia (2018), descriptive statistics is the first level of quantitative data 

analysis used by researchers to summarize data and find patterns. The commonly used 

descriptive statistics include mean, median, mode, percentage, frequency and range. 

In the view of Bhatia (2018), descriptive statistics help researchers to find sequence or 

pattern of occurrences under study, provide absolute numbers and is most appropriate 

when the researcher does not intend to generalize the findings to the larger population. 

Inferential statistics however, is the analysis of research data to establish relationship 

between two or more variables so that researchers can predict outcomes and 

generalize their findings (Bhatia, 2018). Inferential statistics is used for comparing 

two or more samples/variables to find differences. It can be used to analyse data for 

the purposes of generalizing the findings to a wider population of similar 

characteristics (Tarek, 2019).   
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There are 6 sections in this chapter; first section is for background information, 

second section is on the first objective (the types of ICT tools available in the 

kindergarten classroom), the third section is on the second objective (how ICT tools 

are used in classroom assessment), the fourth section is on the third objective 

(kindergarten teachers’ level of knowledge in the use of ICT tools in classroom 

assessment practices), the fifth section is on the fourth objective (challenges teachers 

encounter in the use of ICT tools) and finally, the sixth section is on research 

hypothesis (gender differences between kindergarten teachers in the use of ICT tools).   

4.1 Background Information 

The background information of respondents was collected on gender, age, 

professional qualification, teaching experience and length of ICT use in teaching 

kindergarten pupils. The information is presented in tables 1, 2, 3, 4, 5 and 6 below; 

 Table 1: Gender of respondents (n= 193) 

Gender Frequency Percentage 
Male 37 19.2 

Female 156 80.8 

Total 193 100 
Source: Field Data; September, 2021 

As shown in table 1, male respondents were 37 representing 19.2% of the population 

and the female respondents were 156 representing 80.8% of the population. This 

therefore means that there are more female teachers at the kindergarten level in 

Asikuma Odoben Brakwa district than male. 
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Table 2: Age of respondents (n= 193) 

Age Frequency Percentage 
20-29 years 59 30.6 
30-39 years 97 50.3 
40-49 years 29 15.0 
50-59 years 8 4.1 

Total 193 100 
Source: Field Data; September, 2021 

The ages of the respondents ranged between 20 to 59. From table 2, 59 teachers, 

representing 30.6% were between the ages of 20-29. 97 teachers, representing 50.3% 

were between 30 – 39 years; 29 teachers, representing 15.0% were between 40 – 49 

years but only 8 teachers, representing 4.1% were between 50 – 59 years. There were 

more teachers (97=50.3%) in the 30 – 39 age bracket and (59=30.6%) in the 20 – 29 

age brackets. This implies that most of the teachers are still young and could be more 

familiar with modern technology used in the classrooms. 

Table 3: Professional qualification (n=193) 

Professional qualification Frequency Percentage 
Diploma 142 73.6 
Degree 51 26.4 

Total 193 100 
Source: Field Date; September, 2021 

From table 3, it can be observed that there are only two professional qualifications of 

teachers; diploma and degree. Teachers holding diploma were 146, representing 

73.6%, while teachers holding degree were 51, representing 26.4%. There are more 

teachers holding diploma (146=73.6%) at the kindergarten level in the Asikuma 

Odoben Brakwa district than degree (51=26.4%). However, the indication is that all 

the 193 kindergarten teachers have professional teaching qualification and therefore 
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stand a better chance of knowing how to integrate ICT into education and classroom 

assessment for that matter.  

Table 4: Teaching experiences at kindergarten level (n=193) 

Teaching experiences at kindergarten level Frequency Percentage 
Below 2 years 29 15.0 
2-5 years 110 57.0 
6-10 years 40 20.7 
11-15 years 10 5.2 
16-20 years 3 1.6 
21 years and above 1 0.5 

Total 193 100 
Source: Field Data; September, 2021 

From table 4, 29 teachers, representing 15% had less than 2 years of experience in 

teaching kindergarten children, 110 teachers, representing 57% had between 2 – 5 

years of the experience, 40 teachers, representing 20.7% had between 6 – 10 years of 

the experience, 10 teachers, representing 5.2% had between 11 – 15 years, 3 teachers 

representing 1.6% had between 16 – 20 years and 1 teacher, representing 0.5% had 

the experiences of 21 years and above. This implies that there are more experienced 

teachers at the kindergarten level and therefore can provide rich information on their 

experiences with ICT use at that level. 
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Table 5: Length of ICT use in teaching kindergarten pupils (n=193) 

Length of ICT use in teaching 
kindergarten pupils 

Frequency Percentage 

Below 2 years 
2-5 years 
6-10 years 
11-15 years 
16-20 years 
21 years and above 

69 
100 
16 
5 
3 
0 

35.8 
51.8 
8.3 
2.6 
1.6 
0.0 

Total 193 100 
Source: Field Data; September, 2021 

As evident in table 5, the result shows that 69 teachers, representing 35.8% have been 

using ICT in their teaching of kindergarten pupils for less than 2 years. 100 teachers, 

representing 51.8% have been using ICT in teaching kindergarten pupils between 2 – 

5 years. There were 16 teachers representing 8.3% who have been using ICT to teach 

kindergarten pupils between 6 – 10 years. For 11 – 15 years use of ICT to teach 

kindergarten pupils, 5 teachers were recorded, representing 2.6%. However, only 3 

teachers, representing 1.6% have been using ICT to teach kindergarten pupils for 16 – 

20 years. Finally, none of the teachers have been using ICT to teach kindergarten 

children for 21 years and above. This implies that the teachers have enough 

experience in using ICT tools in their teaching and could therefore use the tools to 

enhance their classroom assessment practices. 

Table 6: Capacity building training in ICT use received yearly (n=193) 

Capacity building training in ICT Frequency Percentage 
More than thrice 
Thrice 
Twice 
Once 
Never 

1 
0 
8 
29 
155 

0.5 
0.0 
4.1 
15.0 
80.3 

Total 193 100 
Source: Field Data; September, 2021 
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The data as presented on table 6 shows that only 1 teacher, representing 0.5% 

received capacity building training in ICT use more than thrice yearly. No teacher 

(0=0.0%) received capacity building training in ICT use thrice yearly. 8 teachers, 

representing 4.1% also received capacity building training in ICT use twice yearly. 

Teachers who received capacity building training in ICT use once yearly were 29, 

representing 15.0%. Meanwhile, a total of 155 teachers, representing 80.3% never 

received capacity building training in ICT use. The data from table 6 therefore implies 

that majority of the teachers (155=80.3%) depend only on training received in ICT 

use during their professional training at colleges and universities. This suggests that 

the teachers may not have an up to date knowledge in the use of ICT in teaching and 

learning, since most of them did not receive in-service training in ICT use. 

4.2 Analysis of the Main Data 

4.2.1 Research question1: What are the types of ICT tools existing in the 

kindergarten classrooms? 

Research question one was used to identify the types of existing ICT tools used in the 

public school kindergarten classrooms in the Asikuma Odoben Brakwa district. The 

data for the study was gathered using a checklist, analyzed and interpreted using 

percentages. The data is presented in table 7. In table 7, NA (Not Available) and was 

coded as 1, A (Available and was coded as 2).  
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Table 7: Types of ICT tools existing in kindergarten classrooms (n=191) 

 

 

 

 

 

 

Source: Field Data; September, 2021 

Table 7 shows the types of existing ICT tools in kindergarten classrooms in Asikuma 

Odoben Brakwa district. In table 7, tablet was available in 4 (2.1%) of the classrooms 

but not available in the remaining 187 (97.9%) classrooms studied. It was also found 

that printer was available in 21 (11.0%) of the classrooms studied but not available in 

170 (89.0%) of the classrooms. Computer (desktop/laptop) was available in 43 

(22.5%) of the classrooms but not available in 148 (77.5%) of the classrooms studied. 

Also, pen drive was available in 50 (26.2%) of the classrooms but not available in the 

remaining 141 (73.8%) classrooms. However, mobile phone was available in all the 

191 (100%). Video game was available in 71 (37.2%) of the classrooms but not 

available 120 (62.8%) of the classrooms studied. Meanwhile, radio cassette recorder 

was available in 26 (13.6%) of the classrooms but not available in 165 (86.4%) of the 

classrooms studied. Television was available in 20 (10.5%) classrooms but not 

available in the remaining 171 (89.5%) of the classrooms. For television decoder, it 

was available in 12 (6.3%) classrooms but not available in the 179 (93.7%) of the 

ICT Tools A (%) NA (%) 
Tablet 4 (2.1) 187 (97.9) 
Printer 21 (11.0) 170 (89.0) 

Computer (desktop/laptop) 43 (22.5) 148 (77.5) 
Pen Drive 50 (26.2) 141 (73.8) 

Mobile Phone 191 (100) 0 (0) 
Video game 71 (37.2) 120 (62.8) 

Radio Cassette Recorder 26 (13.6) 165 (86.4) 
Television 20 (10.5) 171 (89.5) 
Television decoder 12 (6.3) 179 (93.7) 

 Bluetooth speaker 
 

3 (1.6) 188 (98.4) 
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classrooms. Finally, Bluetooth speaker was available in 3 (1.6%) of the classrooms 

but not available in 188 (98.4%) of the entire classrooms studied.     

Most of classrooms do not have most of the types of ICT tools available for use. The 

number of classrooms with computers especially, give an indication that Ghana 

government’ one laptop per child policy has not seen continuity in its implementation. 

It can therefore be concluded that due to the fewer number of classrooms with 

available ICT tools, most of the kindergarten teachers may not have enough access to 

ICT tools for use in their classroom assessment practices.  

In line with this study, Natia and Al-hassan (2015) found in an earlier study that 

mobile phones were available in most of the primary school classrooms in the Volta, 

Upper West, Upper East and Northern regions of Ghana. The study by Natia and 

Alhassan (2015) on the contrary, found computers and printers available in majority 

of the basic schools’ classrooms but in much lesser quantities. Also, contrary to the 

findings of this current study that there were no printers and computers in the majority 

of the classrooms, the United States Energy Information Administration (2016) found 

that computers were available in all American schools and classrooms. 

4.2.2 Research question 2: How are existing ICT tools used in classroom 

assessment practices of kindergarten teachers? 

The research question was used to gather information from kindergarten teachers on 

how they use ICT tools in their classroom assessment practices for kindergarten 

learners. The data was analyzed and interpreted using percentages, mean and standard 

deviation. Given the use of a five (5) point Likert scale responses with the decision 

rule of 1+2+3+4+5=15÷5=3, the mean value of 3.00 and above indicates that majority 
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of teachers most of the time use ICT tools in their classroom assessment practices but 

a mean value of 2.99 and below will indicates that majority of teachers do not most of 

the time use ICT tools in their classroom assessment practices. Table 8 shows the data 

presentation. Meanwhile, in table 8, N (Never) and was coded 1, S = (Seldom) and 

was coded 2, SM (Sometimes) and was coded 3, O (Often) and was coded 4, A 

(Always) and was coded 5, M (Mean) and SD (Standard deviation).      
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Table 8: The use of existing ICT tools in classroom assessment practices (n=193) 

Statement N S SM O A M SD 
I use ICT tools in classroom assessment for sharing 
assessment information with school administration, 
parents and other stakeholders 

50(25.9) 
 

26(13.5) 68 (35.2) 33(17.1) 16(8.3) 2.68 1.26 

I use ICT tools to construct test items for 
kindergarten children 

35(18.1) 28(14.5) 90(46.6) 33(17.1) 7(3.6) 2.73 1.06 

I use ICT tools to administer test items to 
kindergarten children 

193(100) 0(0) 0(0) 0(0) 0(0) 1.00 0.00 

I use ICT to tools mark/score test items given to 
kindergarten learners 

193(100) 0(0) 0(0) 0(0) 0(0) 1.00 0.00 

I use ICT tools to analyze the test results of 
kindergarten learners 

66(34.2) 26(13.5) 66(34.2) 29(15.0) 6(3.1) 2.39 1.19 

I use adaptive technology to assess my learners 
differently (based on their levels of ability) 

193(100) 0(0) 0(0) 0(0) 0(0) 1.00 0.00 

I use ICT tools like text magnifier, braille and 
others when assessing children with special needs at 
the kindergarten level 

193(100) 0(0) 0(0) 0(0) 0(0) 1.00 0.00 

I use ICT tools to store test items and assessment 
data for future use 

46(23.8) 21(10.9) 74(38.3) 38(19.7) 14(7.3) 2.76 1.22 

I use ICT tools to create e-portfolios for pupils’ 
learning 

193(100) 
 

0(0) 0(0) 0(0) 0(0) 1.00 
 

0.00 
 

Total Mean/Std. Dev. 
Mean of Means/ Std. Dev. 

     14.56 
1.62 

4.73 
0.53 

Source: Field Data; September, 2021
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It can be observed from table 8 that majority (M= 2.68; SD= 1.26) of the participants 

do not most of the time use ICT tools to share classroom assessment information with 

school administration and parent of kindergarten learners. Majority (M= 2.73; SD= 

1.06) of the participants reported that they do not most of the time use ICT tools to 

construct test items for their learners. Majority (M= 1.00; SD= 0.00) of the 

participants also indicated that they do not most of the time use ICT tools to 

administer test to their kindergarten learners. 

Table 8 further reveals that majority (M= 1.00; SD=0.00) of the participants do not 

most of the time use ICT tools to mark or score test items given to their learners. 

Majority (M= 2.39; SD= 1.19) of the participants indicated that they do not most of 

the time use ICT tools to analyze the test results of their learners. Also, majority (M= 

1.00; SD= 0.00) of the participants do not use adaptive technology to assess their 

learners differently. Majority (M=1.00; SD= 0.00) of the participants reported that 

they do not use text magnifiers and braille when assessing learners with special needs 

at the kindergarten levels.  

In table 8, majority (M=2.76; SD= 1.22) of the participants indicated that they do not 

most of the time use ICT tools to store test items and assessment data. Finally, table 8 

reveals that majority (M= 1.00; SD=0.00) of the participants do not use ICT tools to 

create e-portfolios of the pupils’ learning. 

Table 8 reveals that majority of the participants do not most of the time use ICT tools 

in their classroom assessment practices because, the mean means score of (M=1.62; 

SD= 0.53) showed that majority reported that they do not most of the time use the 
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ICT tools in their classroom assessment practices. The standard deviation score also 

shows that the participants responded similarly and clustery around the mean score.   

The data in table 8 therefore suggest that majority of the kindergarten teachers of 

public schools in Asikuma Odoben Brakwa district do not most of the time use ICT 

tools in their classroom assessment practices to share information, construct 

assessment tasks, analyze assessment data and store assessment information. 

Meanwhile, the data shows further that all kindergarten teachers in public schools in 

Asikuma Odoben Brakwa district never used ICT tools to administer test, score/mark 

test items, assess learners differently (based on their abilities), assess children with 

special needs or create e-portfolios of pupils’ learning. Since teachers do not most of 

the time use the existing ICT tools in classroom assessment practices, it goes to 

suggest that they either lack the needed skills or lack the needed ICT tools to be used. 

As such, it can be concluded that the lack of in-service training and inadequate ICT 

tools affected the teachers’ use of ICT in classroom assessment practices.   

 In line with this study, Danniels et al. (2019) found in an earlier study that only few 

of the teachers they studied have begun using technology to enhance their assessment 

of learning, as learning and for learning. Meanwhile, Educational Broadcasting 

Corporation of America (2004) has argued that technology is significant in 

assessment, as it could be used to track learner’s school progress, share assessment 

information, store assessment data and be used by the educators for the appreciation 

of their own work.                                         
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 4.2.3 Research question 3: What is the teachers’ level of knowledge regarding 

the use of the existing ICT tools in classroom assessment practice? 

This research question was used to seek kindergarten teachers’ views on their levels 

of knowledge in the use of ICT tools in classroom assessment practices. The data 

gathered on the research question was analyzed and interpreted with the use of 

percentages, mean and standard deviation. Given the use of a five (5) point Likert 

scale responses with the decision rule of 1+2+3+4+5=15÷5=3, a mean score of 3.00 

and above means that majority of the kindergarten teachers have adequate knowledge 

in the use of ICT tools in classroom assessment practices with kindergarten children. 

Meanwhile, a mean score of 2.99 and below means that majority of the kindergarten 

teachers have inadequate knowledge in the use of ICT tools in classroom assessment 

of kindergarten learners. Table 9 below shows the data presentation. 

Meanwhile, in table 9, NC (No capability) and was coded as 1, F (Fair) and was 

coded as 2, G (Good) and was coded as 3, VG (Very Good) and was coded as 4, E 

(Excellent) and was coded as 5, M (mean) and SD (standard deviation).  

University of Education,Winneba http://ir.uew.edu.gh



100 

 

Table 9: Teachers level of knowledge regarding the use of the existing ICT tools in classroom assessment practices (n=193) 

Statement NC (%) F (%) G (%) VG (%) E (%) M SD 
The use of ICT tools to give feedback on learners’ 
assessment to the learners and their parents 

5(2.6) 
 

31(16.1) 
 

89(46.1) 
 

46(23.8) 
 

22(11.4) 
 

3.25 
 

0.95 
 

The use of ICT tools to construct assessment task for 
learners 

24(12.4) 
 

25(13.0) 
 

75(38.9%) 49(25.4) 
 

20(10.4) 
 

3.08 
 

1.14 
 

The use of ICT tools to analyze learners’ assessment 
data 

31(16.1) 
 

29(15.0) 
 

68(36.2) 
 

46(23.8) 
 

19(9.8) 
 

2.96 
 

1.20 
 

The use of ICT tools for scoring assessment tasks 
given to learners 

193(100) 
 

0(0) 
 

0(0) 0(0) 
 

0(0) 
 

1.00 
 

0.00 
 

The use of ICT tools to store assessment data of 
learners for future use 

25(13.0) 
 

22(11.4) 
 

67(34.7) 
 

54(28.0) 
 

25(13.0) 
 

3.17 
 

1.19 
 

The use of ICT tools for administration of pupils’ 
classroom test 

191(99) 
 

2(1.0) 
 

0(0) 
 

0(0) 
 

0(0) 
 

1.01 0.10 

The use of ICT tools to communicate school 
performance of learners to the school administration 
for decision making on learners and learning 
processes 

9(4.7) 
 

22(11.4) 90(46.6) 52(26.9) 20(10.4) 3.27 0.96 

The use of adaptive technology to rate the same 
group of learners differently (based on their abilities) 

191(99.0) 
 

0(0) 
 

2(1.0) 
                                                                                                                       

0(0) 
 

0(0) 
 

1.02 
 

0.20 
 

The use of ICT tools to construct e-portfolio of 
pupils’ learning 

190(98.4) 2(1.0) 1(0.5) 0(0) 0(0) 1.02 
 

0.18 
 

Total Mean/Std. 
Mean of Means/Std. 

     19.78 
2.20 

5.92 
0.66 

Source: Field Data; September, 2021
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Table 9 reveals that majority (M= 3.25; SD= 0.95) of the participants in the study 

have adequate knowledge in using ICT tools to give feedback on learners’ assessment 

results. Majority (M= 3.08; SD=1.14) of the participants have adequate knowledge in 

using ICT tools to construct assessment tasks for their learners. Meanwhile, majority 

(M=2.96; SD=1.20) of the participants have inadequate knowledge in using ICT tools 

to analyze learners’ assessment data. Also, majority (M= 1.00; SD=0.00) of the 

participants have inadequate knowledge in using ICT tools to score learner 

assessment tasks. However, the data shows that majority (M=3.17; SD=1.19) of the 

participants have adequate knowledge in using ICT tools to store assessment data of 

learners. As for using ICT tools for administration of learners’ classroom test, 

majority (M= 1.01; SD= 0.10) of the participants reported having inadequate 

knowledge. Majority (M= 3.27; SD= 0.96) of the participants reported to have 

adequate knowledge in using ICT tools to communicate school performances of 

learners to school administration for decision making on learners. With respect to 

using adaptive technology to rate learners differently, majority (M= 1.02; SD=0.20) 

were reported to have inadequate knowledge. Finally, majority (M=1.02; SD= 0.18) 

also reported having inadequate knowledge in using ICT tools to construct e-

portfolios for learners. Meanwhile majority generally have inadequate knowledge in 

using ICT tools in classroom assessment practices because, the mean of means score 

of (M=2.20; SD= 0.66) gives an indication that majority of the participants have 

inadequate knowledge in using ICT tools in classroom assessment practices. The 

standard deviation score also shows that the participants’ responses are similar and 

clustery around the mean of means score.     
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The study found that public school kindergarten teachers of Asikuma Odoben Brakwa 

district have varied levels of knowledge in the use of  ICT; ranging from no 

capability, fair knowledge, good knowledge, very good knowledge and excellent 

knowledge. The results therefore show that, majority of the public school 

kindergarten teachers in the Asikuma Odoben Brakwa district have adequate 

knowledge in the use of ICT tools in selected areas like giving feedback on learners 

assessment, using ICT tools to construct assessment task, using ICT tools to store 

learners’ assessment data and using ICT tools to communicate school performance of 

learners to school administration. On the contrary, majority of the kindergarten 

teachers have no adequate knowledge in the use of ICT tools to analyze learners’ 

assessment data, score learners’ assessment tasks, administer assessment tasks, rate 

learners differently (based on their abilities) and create e-portfolios of pupils’ 

learning. These findings suggest that the workshops, conferences and seminars the 

teachers did not attend regularly whiles on the job, affected their acquisition of the 

comprehensive knowledge in using ICT tools in all the classroom assessment 

practices. 

In line with this study, Gyaase, Anane and Armah (2015) found that teachers have 

different levels of ICT skills/knowledge; ranging from none, beginner, intermediate 

and proficient. Out of 60 teachers they studied, 28 were at the intermediate level, 

beginners’ level 15, proficient level 11 and 6 reported to have no skills/knowledge at 

all. Still in line with this study, Singh and Chan (2014) found that teachers were only 

knowledgeable in using only some of the ICT tools. Meanwhile, Moganashwari and 

Parilah (2013) in an earlier study found that participants had high level of knowledge 

but only in the use of some ICT tools or applications. 
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4.2.4 Research question 4: How are teachers challenged in the use of the existing 

ICT tools in kindergarten classroom assessment practices? 

The purpose of this research question was to enable the researcher determine how the 

kindergarten teachers are challenged with respect to ICT use in classroom assessment 

of the learners. The data gathered was analyzed and interpreted with the use of 

percentage, mean and standard deviation. Given the use of a five (5) point Likert scale 

responses with the decision rule of 1+2+3+4+5=15÷5=3, the mean value of 3.00 and 

above shows that majority of the teachers encounter the challenge stated most of the 

time but a mean value of 2.99 and below shows that majority of the teachers do not 

most of the time encounter the challenge stated. The data is presented in table 10. 

Meanwhile in table 10, N (Never) and was coded 1, S (Seldom) and was coded 2, SM 

(Sometimes) and was coded 3, O (Often) and was coded 4, A (Always) and was 

coded 5, M (Mean) and SD (Standard Deviation). 
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Table 10: Challenges teachers encounter when using the existing ICT tools in classroom assessment practices (n=193) 

Statement N S SM O A M SD 
Inadequate knowledge in the use of ICT 
tools in classroom assessment of 
kindergarten learners 

0(0) 33(17.1) 100(51.8) 41(21.2) 19(9.8) 3.24 
 

0.85 
 

Inadequate computers in the classroom 0(0) 0(0) 0(0) 17(8.8) 176(91.2) 4.91 0.28 
Inappropriate ICT tools for kindergarten 
learners 

0(0) 2(1.0) 48(24.9) 56(29.0) 87(45.1) 4.18 
 

0.84 
 

Lack of electrical power in the classroom to 
use the ICT tools 

34(17.6) 
 

44(22.8) 
 

31(16.1) 
 

4(2.1) 
 

80(41.5) 
 

2.76 
 

1.24 
 

Lack of technical support from experts 
regarding the use of the ICT tools 

10(5.2) 
 

6(3.1) 
 

47(24.4) 
 

50(25.9) 
 

80(41.5) 
 

3.95 1.12 
 

Inadequate time for ICT use for classroom 
assessment 

25(13.0) 27(14.0) 63(32.6) 27(14.0) 51(26.4) 3.27 1.34 

Limited understanding of ICT integration 
into classroom assessment 

1(0.5) 
 

36(18.7) 
 

95(49.2) 
 

50(25.9) 
 

11(5.7) 
 

3.18 0.82 

Lack of internet coverage for 
communicating with ICT tools in 
classroom assessment practices 

48(24.8) 
 

44(22.8) 62(32.1) 13(6.7) 26(13.5) 2.61 
 

1.30 
 

Difficulty in communicating with parents 
and school administrators using ICT tools 

34(17.60) 34(17.6) 83(43.0) 31(16.1) 11(5.7) 2.75 
 

1.10 
 

Total Mean/Std. 
Mean of Means/Std. 

     30.85 
3.43 

8.89 
0.99 

Source: Field Data, September, 2021 
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Table 10 reveals that majority (M= 3.24; SD= 0.85) of the participants encounter the 

challenge of inadequate knowledge in the use of ICT tools in classroom assessment 

practices most of the time. Furthermore, majority (M=4.91; SD= 0.28) of the 

participants encounter the challenge of inadequate computers in the classrooms most 

of the time. More so, majority (M= 4.18; SD= 0.84) of the participants reported that 

they encounter the challenge of inappropriate ICT tools for kindergarten learners most 

of the time.  

From table 10, majority (M= 2.76; SD= 1.24) of the participants reported that lack of 

electrical power in the classrooms to use ICT tools is not a challenge they encounter 

most of the time. Majority (M= 3.95; SD= 1.12) of the participants encounter lack of 

technical support from experts regarding the use of ICT tools as a change most of the 

time. Additionally, majority (M= 3.27; SD=1.34) indicated that they encounter the 

challenge of inadequate time for ICT use for classroom assessment practices most of 

the time.  

Table 10 also shows that majority (M=3.18; SD= 0.82) of the participants reported a 

challenge of limited understanding of ICT integration into classroom assessment most 

of the time. For lack of internet coverage, majority (M= 2.61; SD=1.30) of the 

participants do not encounter it as a challenge most of the time. Finally, majority (M= 

2.75; SD=1.10) of the participants do not encounter difficulty in communicating with 

parents and school administrators using ICT tools as a challenge most of the time. 

Generally, majority of the participants in the study encounter challenges in using ICT 

tools in classroom assessment practices most of the time because the mean of means 

score of (M= 3.43; SD= 0.99) shows that most of the participants most of the time 
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encounter challenges in using ICT tools in classroom assessment practices. The study 

therefore revealed in table 10 that the challenges kindergarten teachers encounter 

most of the time with regards to ICT use in classroom assessment practices include; 

inadequate knowledge in the use of ICT tools in classroom assessment practices, 

inadequate computers in the classrooms, inappropriate ICT tools for kindergarten 

learners, lack of technical support from experts regarding the use of ICT tools in 

classroom assessment, inadequate time for ICT use in classroom assessment and 

limited understanding of ICT integration into classroom assessment. Majority of the 

teachers most of the time have challenges because most of them have not received in-

service training from educational authorities on ICT use and most of them have not 

been provided the needed ICT tools for practice. The standard deviation shows that 

the participants responded mostly similarly and clustery around mean of means score.   

In line with the findings in this study, Pelgrum (2001, p.173) found inadequate 

computers, lack of knowledge/skills among teachers, inadequate teacher time and 

inadequate technical assistance as challenges to teachers’ use of ICT in their 

classrooms. In another study, the Organization for Economic Cooperation and 

Development found variation in the number of computers, shortage of technical 

support and inadequate computer knowledge/ skills among teachers as challenges 

(OECD, 2009). Also in line with this study, Asante and Owusu-Ansah (2015) found 

teacher expertise and inadequate ICT infrastructure as challenges to the use of ICT 

and to the implementation of the One Laptop Per Child Policy of Ghana. However, 

contrary to the findings in this study that electrical power supply was not a challenge 

to majority of the teachers, Asante and Owusu-Ansah (2015) found the supply of 

electricity as a challenge to the use of computer and ICT in schools in their study. 
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4.2.5 Research Hypothesis 

H0. There is no statistically significant difference in the mean scores of Male and 

Female Teachers in the use of ICT Tools in Classroom Assessment Practices. 

H1. There is statistically significant difference in the mean scores of male and female 

teachers in the use of ICT tools in classroom assessment practices.   

The main objective of this research hypothesis was to find whether gender is a 

significant variable that affects teachers’ use of the ICT tools in classroom 

assessment. The statistical tool used for the test of the hypothesis was the independent 

sample T-Test. For table 11, N= Number of teachers, M=Mean, SD=Standard 

Deviation, df = degree of freedom, T = t-value and p = significance. 

The Independent Sample Test for assumption (equal variances assumed and equal 

variances not assumed) was assessed. This was done prior to the actual analysis of the 

Independent Sample T-Test values to determine the level of significance of the 

differences in the mean score of male and female teachers in the use of ICT tools in 

classroom assessment practices. The assumption of homogeneity of variances showed 

that there was no violation of the assumption because Levene’s test for equality of 

variance for the use variables was not significant {p=0.06 (Ways of using ICT tools)}. 

The assumption therefore is that there is roughly equal variances and so the 

assumption is tenable. The data underlying the assumption of Independence Sample 

T-Test shows that the analysis was also tenable. The results of the Independent 

Sample T-Test on the kindergarten teachers use of ICT tools in classroom assessment 

practices was presented in table 11. 
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Table 11: Independent – sample t-test on gender differences in the use of existing 

ICT tools in classroom assessment practices of kindergarten teachers 

(n=193) 
Statement Gender N Mean Std. 

deviation                                                                                                                                                                                                                                                                                                                               
Df T Sig. 

 
T- Ways of using ICT tools in 
classroom assessment 

Male 37 21.89 3.17    
    191 0.567 0.57 
Female 156 21.53 4.77    

Source: Field data, September, 2021 

From table 11, it was found that there was no statistically significant difference in the 

mean score of male teachers (M=21.89, SD=3.17, df=191, p=0.57) and female 

teachers (M=21.53, SD=4.77, df=191, p=0.57). It can be concluded from this result 

that there is no statistically significant difference between the mean scores of the male 

and female teachers in the use of ICT tools in classroom assessment practices. Thus 

the male and female teachers are similar in ICT use in classroom assessment 

practices. It is therefore concluded that gender of teachers is not a significant factor 

that affects kindergarten teachers’ use of ICT tools in classroom assessment in 

Asikuma Odoben Brakwa district. 

The statistically insignificance difference between male and female teachers in ICT 

use in classroom assessment practices can be because both the male and female 

teachers had equal access to the tools and training and as well used a common ICT 

curriculum during their pre-service trainings at the various teacher training 

institutions. Therefore the pre-service trainings in ICT that teachers received was 

effective and unbiased.   

In line with this study, Morahan-Martin (2000) did not find any significant difference 

in male and female teachers’ use of digital or ICT tools and even concluded that the 

differences have disappeared. Gebhardt et al. (2019) also pointed out that gender 
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differences exist among male and female teachers in their adoption and integration of 

ICT into their teaching, however, these differences are insignificant.  On the contrary 

however, Reinen and Plomp (1997) found in their study that gender plays a significant 

role in the use of ICT in education. Still contrary to the findings in this study, Natia 

and Al-hassan (2015) found a significant gap between male and female teachers in the 

adoption of ICT tools to teach and conduct research. Jamieson-Proctor et al. (2006) in 

a related study, also found a significant difference between male and female teachers 

in their use of ICT for teaching and learning.  
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CHAPTER FIVE 

SUMMARY O F FINDINGS, CONCLUSIONS AND 

RECOMMENDATIONS 

5.0 Overview 

This chapter discusses the summary of the findings of the study, the conclusions 

drawn from the findings and the recommendations made on the basis of the findings. 

5.1 Summary  

In this study, a descriptive survey design was adopted to enable the researcher gather 

information from the population (respondents), to determine the present status of the 

population. The study considered all the kindergarten teachers in public schools (Male 

and Female) in the Asikuma Odoben Brakwa district. The researcher collected data 

from the respondents using checklist and a five point Likert scale questionnaire. The 

questionnaire was given to all the respondents to answer while the researcher 

administered the checklist in each of the 191 kindergarten classrooms. After trial 

testing of the questionnaire in Agona West district, its reliability was checked using 

the Cronbach Alpha Reliability Co-efficient. The Cronbach Alpha Reliability Co-

efficient value realized was 0.825. The data on research question 1, 2, 3 and 4 were 

analyzed using descriptive statistics but data on the research hypothesis was analyzed 

using both descriptive and inferential statistics (Independent Sample T-Test). 

Key Findings  

There were findings on each research questions and the research hypothesis. For the 

research question 1 – the existing types of ICT tools in the kindergarten classrooms, 

the study found that the existing types of ICT tools in the kindergarten classrooms are, 
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tablet (found in 4 classrooms), printer (found in 21 classrooms), computer (found in 

43 classrooms), pen drive (found in 50 classrooms), mobile phone (found in 191 

classrooms), video game (found in 71 classrooms), radio cassette recorder (found in 

26 classrooms), television (found in 20 classrooms), television decoder (found in 12 

classrooms) and Bluetooth speaker (found in 3 classrooms). 

The data on research question 2 – how are existing ICT tools used in classroom 

assessment practices, revealed that majority of the kindergarten teachers in public 

schools in Asikuma Odoben Brakwa district do not most of the time use ICT tools in 

their classroom assessment practices of sharing information, constructing assessment 

tasks, analyzing assessment results, and storing assessment data. It was also revealed 

that the kindergarten teachers never used ICT tools to administer test to learners, score 

test items, assess same group of learners differently, assess children with special 

needs and never created e-portfolios of pupils learning. Generally, majority of the 

participants do not most of the time use the ICT tools in their classroom assessment 

practices per the mean of means score. 

With respect to research question 3 – the teachers’ level of knowledge in the use of 

the existing ICT tools in classroom assessment, it was found that majority of the 

kindergarten teachers in public schools in Asikuma Odoben Brakwa do not have 

adequate knowledge in using ICT tools to analyze learners’ assessment data, score 

learners’ assessment tasks, administer learners’ assessment, rate learners differently 

and create e-portfolios of pupils’ learning.  Generally, the mean of means score shows 

that majority of the teachers do not have adequate knowledge in using ICT tools in 

classroom assessment practices. 
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On research question 4 – how are kindergarten teachers are challenged in their use of 

ICT tools, it was revealed that majority of the public school kindergarten teachers in 

Asikuma Odoben Brakwa district had challenges such as inadequate computers, 

inappropriate ICT tools, lack of technical support from experts, inadequate time and 

limited understanding of ICT integration into classroom assessment. Lack of electrical 

power in the use of ICT tools, lack of internet coverage and difficulty communicating 

with parents and school administrators using ICT tools were not found challenging to 

the participants. 

Finally, in finding response to the research hypothesis raised, it was revealed per the 

data in table 11 that no statistically significant difference exist in the mean scores of 

the male and female public school kindergarten teachers in Asikuma Odoben Brakwa 

district in their use of ICT tools in classroom assessment practices. 

5.2 Conclusions 

The results on research question 1 (existing types of ICT tools) showed that the 

existing types of ICT tools in the kindergarten classrooms are, mobile phone 

computer, printer, television, television decoder, pen drive, television, television 

decoder, radio cassette recorder and bluetooth speaker but in very few of the 

kindergarten classrooms studied in the Asikuma Odoben Brakwa district. Since ICT 

tools are available but only in few of the kindergarten classrooms in the Asikuma 

Odoben Brakwa district as per the data gathered, it can be concluded that the scarcity 

of the ICT tool in most of the classrooms could affect teacher access to most of the 

tools.  
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Findings on the how ICT tools are used in classroom assessment (research question 2) 

revealed that majority of the kindergarten teachers in Asikuma Odoben Brakwa 

district do not most of the time use ICT tools in their classroom assessment practices. 

It can be concluded that majority of the kindergarten teachers not using ICT tools 

most of the time in their classroom assessment practices is occasioned by the 

inadequate ICT tools available in their classrooms and other challenges such as lack 

of technical support, inappropriate ICT tools, inadequate time and limited 

understanding of ICT integration into classroom assessment.  

On the kindergarten teachers level of knowledge in the use of ICT in classroom 

assessment practices (research question 3), it was revealed that majority of the 

kindergarten teachers had inadequate knowledge in using ICT tools to construct e-

portfolios on pupils learning, score pupils assessment tasks, analyze the assessment 

data, rate learners differently and administer classroom assessment. Meanwhile, the 

mean of means score showed that teachers do not have adequate knowledge with 

respect to using ICT tools in classroom assessment practices. It can therefore be 

concluded that the teachers’ lack the requisite in-service training to enable them 

acquire adequate knowledge in the effective use of ICT tools across all the areas of 

assessment practices.   

On the challenges the kindergarten teachers face in their use of ICT tools in classroom 

assessment practices (research question 4) it was revealed that majority of the 

kindergarten teachers most of the time face challenges such as inadequate number of 

computers, inappropriate ICT tools, lack of technical support, inadequate time for ICT 

use and limited understanding of ICT integration into classroom assessment. It can 

also be concluded among other things, that Ghana Education Service and Ministry of 
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Education have still not put adequate mechanisms in place to ensure successful 

integration of ICT into education; particularly into classroom assessment.  

5.3 Recommendations 

As a result of the findings in line with objective 1 of this study, it is recommended 

that the government of Ghana through the Ghana Education Service, collaborates with 

other organizations like UNICEF to improve the situation regarding the availability of   

the ICT tools in the kindergarten classrooms in Asikuma Odoben Brakwa district by 

helping to provide the schools with the needed ICT tools in the classrooms for the 

teachers’ classroom assessment practices. School heads should also appeal to NGOs 

to support their schools with the needed ICT tools. 

Furthermore, based on the findings in line with objective 2 of this study, it is 

recommended that Ghana Education Service (GES) and its allied stakeholders put 

their resources together to help address the challenges faced by the teachers in their 

use of ICT tools in classroom assessment practices by providing them with the needed 

ICT tools and as well provide them with technical support at the school levels and 

possibly reschedule school time. This will help to ensure teachers’ use of ICT tools in 

classroom assessment practices most of the time.  

Also, for the findings relating to objective 3 of this study, it is also recommended that, 

the kindergarten teachers in Asikuma Odoben Brakwa district be given regular in-

service training and as well be provided with technical support at the school levels by 

Ghana Education Service. This will help them improve upon their level of knowledge 

in using ICT tools in all the areas of classroom assessment practices. 
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Finally, based on the findings in relation to objective 4 of this study, it is 

recommended that educational seminars be organized for educational authorities 

(Ministry of Education and Ghana Education Service) by the researcher, to bring to 

their attention the challenges teachers face in their use of ICT tools and to charge the 

Ministry of Education and Ghana Education Service to continue to put in place 

mechanisms that will help to address the challenges and as well be informed by the 

findings of the study when formulating assessment policies for education. 

5.4 Suggestions for Further Studies 

1. A study needs to be conducted on kindergarten children’ parents’ perception 

about the use of ICT tools in classroom assessment practices of their wards. 

2. A study also needs to be conducted on kindergarten teachers’ perception about 

the role of ICT tools in classroom assessment practices. 

3. This study should be replicated in other districts of the country to give a 

broader view of the kindergarten teachers’ use of ICT tools in classroom 

assessment practice. 

4. Where data on private kindergarten teachers is available, a study can be 

conducted to compare the public and private schools kindergarten teachers’ 

use of available types of ICT tools in classroom assessment practices. 

5. A study can be conducted to compare the rural and urban kindergarten 

teachers’ use of available ICT tools in their classroom assessment practices.  
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APPENDIX C 

OBSERVATIONAL CHECKLIST 

UNIVERSITY OF EDUCATION, WINNEBA 

FACULTY OF EDUCATIONAL STUDIES 

DEPARTMENT OF EARLY CHILDHOOD EDUCATION 

CHECKLIST FOR TYPES OF ICT TOOLS AVAILABLE IN THE 

KINDERGARTEN CLASSROOMS  

Key: “Available = 2 “Available” and “Not Available = 1 Tick the appropriate box 

for each item in the list 

Names of ICT Tools Available (2) Not Available  (1)        

Tablet   

Photocopier   

Printer    

Computer(desktop/laptop)   

Projector   

Digital Photo Camera   

Popplet    

Pen Drive   

IPod    

Ipad   

Webboard   

Scanner     

Flash disc   

Microphone   

Text Magnifier   
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Mobile Phone   

Video Game    

DVD & CD Players   

Interactive White Board   

Video Camera   

Keyboard for Cerebral Percy    

Audio Books   

Typing Aid    

Braille    

Radio Cassette Recorder   

Television    

Any other (specify) 

……………………… 
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APPENDIX D 

QUESTIONNAIRE  

UNIVERSITY OF EDUCATION, WINNEBA 

FACULTY OF EDUCATIONAL STUDIES 

DEPARTMENT OF EARLY CHILDHOOD EDUCATION 

QUESTIONNAIRE FOR TEACHERS IN PUBLIC SCHOOLS IN ASIKUMA 
ODOBEN BRAKWA DISTRICT 

This questionnaire intends to seek views of kindergarten teachers on the use of ICT 
tools in their classroom assessment practices. The information gathered will be used 
to provide recommendations on how kindergarten assessment can be enhanced with 
technology. Participants are assured that their information will be confidentially kept 
and used only for this purpose. Anonymity of participants in this study will strictly be 
ensured. 

The questionnaire is in four sections; A, B, C, & D. Each section requires different set 
of information. Participants should kindly read and carefully respond. Thank you for 
your participation.  

SECTION A: BACKGROUND INFORMATION   

Please provide a tick where appropriate. 

Gender: 

Male   

Female   

Age (in years): 

20  -  29   

30  -  39  

40  -  49  

50  -  59  

Professional Qualification: 

Teachers Certificate ‘A’    

Diploma       

Degree       

Post Graduate Degree     

Other (Specify) …………………………..  
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Teaching Experience at kindergarten level (in years): 

Below 2 years   

2  -  5 years   

6  -  10 years   

11  -  15 years   

16  -  20 years     

21 years and above  

Length of ICT use in teaching kindergarten pupils (in years) 

Below 2 years   

2  -  5 years   

6  -  10 years   

11  -  15 years   

16  -  20 years     

21 years and above  

Capacity building training in computer use received yearly 

More than thrice  

Thrice    

Twice    

Once    

Never    
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Please rate each item in section “B” using the following key by providing a tick in the 
appropriate box; 

Always = 5 Often = 4 Sometimes = 3 Seldom = 2 Never = 1  

SECTION B  

Various ways of using ICT tools in classroom assessment. 

How do you use ICT tools in your classroom assessment practices? 

I use ICT tools in classroom assessment for sharing assessment information/report 
with school administration, parents, learners and other stakeholders. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use ICT tools to construct test items for kindergarten children. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use ICT tools to administer test to kindergarten children. 

Always    

Often     

Sometimes     

Seldom    

Never     
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I use ICT tools to score/mark test items given to kindergarten learners. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use ICT tools to analyze the test results of kindergarten learners. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use adaptive technology to assess my learners based on their level of ability. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use ICT tools like text magnifier, braille and others when assessing children with 
special needs at the kindergarten level. 

Always    

Often     

Sometimes     

Seldom    

Never     

 

 

 

  

University of Education,Winneba http://ir.uew.edu.gh



146 

 

I use ICT tools to save/store test items and assessment data for future use of reference. 

Always    

Often     

Sometimes     

Seldom    

Never     

I use ICT tools to create e-portfolios for pupils’ learning. 

Always    

Often     

Sometimes     

Seldom    

Never     

The key (Rating Scale) below represents the items in section “C”. Kindly tick the 
appropriate box for each question. 

Excellent = 5  Very Good = 4  Good = 3 Fair = 2 No 
Capability = 1 

SECTION C 

Teachers level of knowledge and competence in the use of ICT tools in classroom 
assessment practices. 

What is your level of knowledge in the following activities? 

The use of ICT tools to give feedback on learner’s assessment to them and their 
parents 

Excellent    

Very Good    

Good     

Fair     

No Capability     
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The use of ICT tools to construct assessment task for leaners. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of ICT tools to analyze and interpret learner’s assessment data. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of ICT for scoring assessment tasks given to learners. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of ICT tools to store/save assessment data of the learners for future use of 
reference. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

 

 

 

 

University of Education,Winneba http://ir.uew.edu.gh



148 

 

The use of ICT tools for administration of pupils’ classroom test. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of ICT to communicate school performance of learners to the school 
administration for decision making on learners and learning processes. 

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of adaptive technology to rate the same group of learners based on their 
abilities.  

Excellent    

Very Good    

Good     

Fair     

No Capability    

The use of ICT tools to construct e-portfolios of pupils’ learning. 

Excellent    

Very Good    

Good     

Fair     

No Capability    
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Please rate each item in section “D” using the key below by providing a tick in the 
appropriate boxes. 

Always = 5 Often = 4 Sometimes = 3 Seldom = 2 Never = 1 

 

SECTION D 

Challenges teachers encounter in the use of ICT tools in their classroom 
assessment practices. 

How do you face the following challenges in the use of ICT tools in classroom 
assessment practices? 

Inadequate knowledge in the use of ICT tools in classroom assessment of 
kindergarten learners. 

Always    

Often     

Sometimes    

Seldom    

Never      

Inadequate computers and other ICT tools in the classrooms. 

Always    

Often     

Sometimes    

Seldom    

Never      

Developmentally inappropriate ICT tools for kindergarten learners. 

Always    

Often     

Sometimes    

Seldom    

Never      
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Lack of/unstable electrical power in the school/classrooms. 

Always    

Often     

Sometimes    

Seldom    

Never      

Lack of technical support from experts. 

Always    

Often     

Sometimes    

Seldom    

Never      

Inadequate time for ICT use for assessment. 

Always    

Often     

Sometimes    

Seldom    

Never      

Limited understanding of ICT integration into classroom assessment. 

Always    

Often     

Sometimes    

Seldom    

Never      
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Lack of internet coverage. 

Always    

Often     

Sometimes    

Seldom    

Never      

Difficulty in communicating with parents and administrators through electronic 
means.  

Always    

Often     

Sometimes    

Seldom     

Never        
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APPENDIX E 

ALPHA RELIABILITY COEFFIENCIENT   

University of Education,Winneba http://ir.uew.edu.gh

RELIABILITY 

/VARIABLES=Use_of_ICT_tools_to_give_feedback Use_of_ICT_tools_to_give_const 

ruct_assessment_task Use_of_ICT_tools_to_analyze_learners_assessment_data Use 

_of_lCT_tools to_ score_assessment_ task Use_ of ICT tools to store assessment_d 

ata 

U3c_of_ ICT tools_far_ test administration Use_ of_ ICT_ tools_to communicate_scho 

ol_ performance_of_ l earners Use_ of_adaptive_ technology_ to_rate_ learners Use_ of 

lCT_tools to_construct_eportfolios Use of_lCT_tools for shar1ng_assessment 1 
nformation 

Use of lCT to costruct test items Use of lCT tools to administer test Use of ---- --- - -
lCT_tools_to_score_test_items Use_of_lCT_tools_to_analyze_test_results Use_of 

adaptive_tech nology_to_assess learners Use_of_lCT_tools l1ke text_magn1f1er 

when_assessing_children 

Use of_lCT too l s to_store_test_1tems Use_of lCT tools to create eportfol1oS I 

nadequate_knowledge_in_the_use_of_lCT_tools lnadequate_computers_in_the_class 

room l nappropriate_ lCT_ tools_ for_ kindergarten_learners 

Lac k_of_electrical_power_in_the_cl assroom_for_l CT_use Lack_of_technical_suppo 

rt_from_experts_on_lCT_use Inadequa t e_time_for_lCT_use Limited_understanding_ 

of_integration_lnto_assessment Lack_of_internet_coverage_to_communicate_asses 

sment information 

D1ff1cultY_1n_commun1cat1ng_through lCT_tools 

/SCALE( ' ALL VARIABLES') ALL 

/MODEL=ALPHA 

/STATISTlCS=DESCRIPTlVE SCALE CORR COV 

/SUMMARY=TOTAL MEANS. 

Reliability 

[Da t aSetl] C:\Users \ SAMS UNG \ Oesktop\ Reliability testing - Copy . sav 
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Warnings 

Each of the following component variables has zero variance 
and is removed from the scale: The use of ICT tools for 
administration of pupils' classroom test, The use of adaptive 
technology to rate the same group of learners (based on their 
abi lities), The use of ICT tools to construct e-portfolios of pupils' 
learning, I use ICT tools to administer test to kindergarten 
learners, I use ICT tools to score test items given to 
kindergarten learners, I use adaptive technology to assess my 
learners based on their levels of ability, I use ICT tools like text 
magnifier, braille and others when assessing children with 
special needs at the kindergarten level, I use ICT tools to create 
e-portfolios for pupils' learning, Inadequate computers in the 
classroom 

The determinant of the covariance matrix is zero or 
approximately zero. Statistics based on its inverse matrix 
cannot be computed and they are displayed as system missing 
va lues. 

Scale: ALL VARIABLES 

Case Processing Summary 

N % 

Cases Valid 10 100.0 

Excludeda 0 .0 

Total 10 100.0 

a. Listwise deletion based on aU variables in the procedure. 

Reliability Statistics 

Cronbach's 
Alpha Based 

on 
Cronbach's Standard ized 

Alpha Items N of Items 

.825 .744 18 
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