
 
OPEN ACCESS 

CONTEMPORARY EDUCATIONAL TECHNOLOGY 

ISSN: 1309-517X (Online) 2021, 13(3), ep301, https://doi.org/10.30935/cedtech/10846  

 Research Article 

 

Copyright © 2021 by the authors; licensee CEDTECH by Bastas. This article is published under the terms of the 
Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/). 

Local Language Numeracy Kindergarten Prototype Design to Support 
Home-based Learning During and Post COVID-19 Pandemic 

 

Vusumuzi Maphosa 
Lupane State University, Department of ICT, Zimbabwe 

ORCID: 0000-0002-2595-3890 

Bekithemba Dube 
University of the Free State, South Africa 

ORCID: 0000-0003-4327-7838 
 

 Received: 9 May 2020 Accepted: 28 Jun 2020 

 

Abstract 

The outbreak of the coronavirus disease (COVID-19) has caused unprecedented global socio-economic 
disruptions. One of the areas negatively impacted is the education system. The country’s over reliance on 
traditional face-to-face teaching has brought about serious challenges to policymakers who have to 
decide how learning would proceed in the absence of physical contact between the teacher and the 
learner. This has been exacerbated by the general lack of access to textbooks and other teaching and 
learning materials which makes it difficult for parents to assist with home schooling. The potential use of 
mobile apps to support and enhance early childhood learning has received little attention in developing 
countries such as Zimbabwe, yet its impact in supporting early childhood education would be enormous 
during and post the COVID-19 pandemic. The study seeks to develop a numeracy-based app prototype 
that uses a local language (IsiNdebele) in a classroom or home-based schooling in response to the COVID-
19 pandemic or other natural disasters or man-made situations that may make face-to-face interaction 
impossible. The analysis showed that kindergarten teachers had positive opinion towards the app as they 
perceived the prototype to be useful, easy to use, simple and that learners would be eager to use it. The 
results of this study can inform policymakers and educators on optimising technology based early teaching 
and learning at school and home. 
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INTRODUCTION 

The COVID-19 has become a global threat to humanity and taken the world by storm, reconstructing the 
terrain of every aspect of life (Akwa, Ning,& Maing, 2020; Papapicco, 2020; Sintema, 2020), after its first 
outbreak in Wuhan city of Hubei province in the people’s republic of China (Tanhan et al., 2020). By the 27th 
of April 2020, there were slightly over three million confirmed cases of COVID-19, and 211,321 deaths globally 
while Zimbabwe had recorded 31 cases and 4 deaths (Roser et al., 2020). The global academic calendar was 
disrupted as schools and higher education institutions shutdown and adopted precautionary measures to 
contain the spread of the virus through social distancing (Demuyakor, 2020). Zimbabwean education system 
was not an exception, igniting the need to explore new ways of teaching such as online to compensate the 
lost time due to COVID 19. Schools were prematurely closed on the 24th of March 2020 to limit physical 
contact and thus contain the spread of the acute respiratory syndrome coronavirus 2 (SARS-COV-2), the virus 
that causes COVID-19. Among other measures that have been adopted by governments across the world to 
contain the spread of COVID-19 include social distancing, closure of non-essential services and frequent 
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testing and wearing of protective gear and have been known as a state of lockdown. Given this context, there 
is new normal, which Usak et al. (2020, p. 180) describe it as “fireplace where we all are burning”, yet there 
is need to find alternative to continue life such as resorting to online learning. 

A coalition of donor agencies specializing in education reported that Zimbabwe’s 4.56 million school going 
children aged between three and 12 years were affected by the school closure while 1.2 million will require 
emergency and specialized learning and teaching (OCHA, 2020). Before the COVID-19 outbreak, the country’s 
education sector was battered by the country’s prolonged economic crisis, drought, high levels of 
unemployment, limited supply of electrical power and fuel as well as the humanitarian crisis by Cyclone Idai 
(UNICEF, 2020). Most developing countries are still using the traditional education system which is 
dependent on the teacher and the classroom Mangwaya et al. (2013). Some developing countries like 
Indonesia are using ICTs to maintain and continue teaching and learning during the COVID-19 pandemic 
(Mailizar, Maulina, & Bruce, 2020). Over reliance on the traditional face-to-face teaching in Zimbabwean 
schools has brought about serious challenges to policymakers who have to decide how learning would 
proceed in the absence of physical contact between the teacher and the learner. This has been exacerbated 
by the general lack of access to textbooks and other teaching and learning materials which makes it difficult 
for parents to assist with. 

For many years, education was mainly influenced by resources such as print, radio and television, but the 
introduction of apps, e-books and video streaming is a game changer in the shaping of the learning 
environment. Since digital media has evolved to support nearly every aspect of human life, it is critical to 
utilize it to support the educational needs of young children. Among children and regardless of their 
economic background, the use of digital media is a very popular and common activity of their lives. In the 
wake of the COVID-19 pandemic, there is need to leverage technology and offer learners an opportunity to 
learn regardless of geographic boundaries, and to do so at whatever time that may be convenient to them. 
Sintema (2020) noted that most developing countries were not ready to implement online education 
countrywide. Thus, our paper becomes part of the strategies to ensure that learning continues despite the 
trajectories of COVID-19 at Kindergarten level. 

At the core of the digital revolution are smartphones which have greatly influenced human life. Studies have 
shown that an average smartphone owner spends an average of 150 minutes using apps a day and this figure 
has most likely gone up (Annie, 2017). Livingstone et al. (2014) have posited that smartphones have become 
popular with pre-scholars as they offer intuitive screens with aesthetic graphics, and have the ability to load 
several freely available downloadable apps and mobility suited pre-scholars. Young children are more 
comfortable with smartphones because of their touchscreens and small sizes compared to personal 
computers and laptops. Papadakis et al. (2016) concur that smartphones are popular among young children 
because of the large screen displays relative to their size, quality graphics, multimedia support, internet 
connectivity and their light weight, among others. The operation of smartphones is also easy and does not 
rely on dexterity-based motor skills associated with the personal computer’s peripheral devices such as the 
keyboard or mouse (Kucirkova, 2014). 

The term digital native was coined by Prensky (2001), who later described today’s learners as “iLearners” 
whose lives have been embedded in digital devices which have become part of their everyday living (Prensky, 
2010). The past few years have seen a sharp increase in the availability of smartphones and tablets and this 
has resulted in increased access to content by young children (Center Pew Research, 2018). A study by 
Guernsey (2014) reiterated that smartphones have become a part of every family including the economically 
disadvantaged households; and have been embraced by young children who are growing immersed in digital 
technologies. This is good news for home-based technology driven learning in the wake of the COVID-19 
which has disrupted normal activities such as school-based learning. Papadakis and Kalogiannakis (2017) note 
that 21st-century children grow up in digital media-rich homes where these devices influence the life of family 
members. Cohen et al. (2011) concluded that young children explore smartphones and apps instinctively to 
learn in natural ways through playing, trying and repeating until they have mastered. This has led to the 
development of several apps that promote school and home-based learning. Some of the apps have been 
developed for entertainment purposes to engage the children and appeal to their playfulness. 
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Plowman et al. (2012) concluded that children who had access to digital media at home performed better 
than those who only accessed digital media from the school only; and they also observed that the home 
environment allowed young children to ask questions and also learn by observing family members working 
on their devices. The parents in this study also believed that the early adoption and use of digital media by 
young children had a strong bearing on the children’s education and future careers (O’Connor, 2016). A 
similar study by Vittrup et al. (2014) found out that parents strongly believed that restricting young children 
from using digital media would academically and technologically disadvantage them as they miss 
opportunities to prepare for jobs of the future. Bus et al. (2019) concluded that apps boosted literacy and 
numeracy skills for young children and in some cases young children could learn on their own without the 
support of their parents. Thus, the study has sought to design and evaluate a preliminary and simple 
IsiNdebele prototype that teaches kindergarten children basic numeracy skills such as how to count natural 
numbers in their language. These numbers are mastered by relating them to real world objects. As the 
country is on lockdown, parents could use this app at home for teaching children and we hope that this may 
raise the interest of the parents who may then demand the future use of such technology in the classroom. 

Smartphones as the Preferred Digital Technology for Children in Kindergarten 

Of all the digital technologies accessible to young children, mobile phones are the most popular and research 
indicates that these devices are capable of supporting teaching and learning (Papadakis & Kalogiannakis, 
2017). Surveys that were conducted in the United States of America (USA) indicate that almost all children 
under eight years have access to a smartphone at home (Rideout, 2017) and this is a trend worldwide, 
including in developing countries (Cristia & Seidl, 2015). Smartphones have been used in Ethiopia, Uganda 
and South Africa to support early learning for children from remote and rural communities and results 
revealed that these children performed better in letter reading than those who had no access to smartphones 
(Pugh, McCardle, & Stutzman, 2018). 

Mobile apps have been used to package learning material such as letters, numbers and words; and their 
biggest advantage is the ability to support rich multi-media content which is conducive for young learners 
(Bus et al., 2019). Mobile apps can support activities such as phoneme and grapheme which strengthen 
reading among young learners (Jones, 2015). The introduction of apps can provide a wholesale environment 
for learning through a vast array of multi-media resources and instant feedback at almost no cost (Berson & 
Berson, 2010). Bus et al. (2019) have noted that apps have an advantage of providing learning resources from 
math to physical education in an accessible and cheap way regardless of the family’s well-being. 

The 21st century has witnessed vast changes in educational technology, and this has seen the development 
of a variety of apps that can support reading, literacy, gaming etc. Chiefly, the integration of Information 
Communication Technologies (ICTs) to support the entire education ecosystem has raised interest among 
policymakers and educators. O’Connor (2016) highlights that the resistance that many parents had regarding 
use of digital media by their children is slowly diminishing as they realize the new territories of learning and 
expression that these devices possess. The introduction of technology to children allows them to learn in a 
playful and engaging environment, which enthuses learners and makes them concentrate when performing 
their learning tasks. In the context of the current COVID-19 outbreak, the views of Athanaselis et al. (2014) 
are apposite - technology can offer adaptive teaching and learning when the teacher and learner cannot 
engage physically or there is limited teacher involvement. 

During the COVID-19 lockdown, mobile apps can enable children to learn at their own pace with supervision 
from their parents and guardians until they reach the mastery levels. The introduction of digital technologies 
in the lives of young children is not without controversy. Some parents have raised fears that apps can 
negatively impact on children’s innocence and expose them to inappropriate content as well as ergonomic 
factors such as eye strain and lack of exercise (O’Connor, 2016). A study by O’Connor (2016) revealed that 
26% of the respondent parents raised concerns that their young children could be addicted to and be over 
reliant smartphones. Similarly, Marsh et al. (2018) reported that about 6% of parents felt uncomfortable with 
their young children being exposed inappropriate content. There have also been concerns about young 
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children spending several hours viewing screens. A study by Vanderloo (2014) found that children between 
four and seven years spent up to 7 hours a day viewing screens. 

Home-based Learning 

In situations “where the students are not allowed to go to school, the alternative is to move from traditional 
to online education” (Basilaia & Kvavadze, 2020, p. 2). To implement traditional online, home learning is the 
alternative. Home-based learning plays a critical role in the development of young children, particularly their 
early reading skills, yet our current education system does not present opportunities to foster this besides 
parents assisting their children with homework. Institutions that have invested in home-based learning are 
reaping rewards during this COVID-19 lockdown. The pervasiveness of mobile devices within homes has 
opened a corridor for home-based learning. Scholars have noted that digital natives are becoming 
comfortable with using digital media at home, school and the community (Berson & Berson, 2010). In their 
study, Cheung and Pomerantz (2012) concluded that home-based learning played a critical role in the early 
language and phonological development of young children particularly the poor families. A similar conclusion 
was by Paratore et al. (2011) who posited that parent engagement was critical in young children’s 
development and set a solid foundation for later school achievement. In his study, Neumann (2016) revealed 
that children who learnt at home acquired early literacy skills compared to children who did not.  

The ubiquitous nature of digital media can help parents in assisting their children at home, Berkowitz et al. 
(2015) reported that first grade learners who used a math app at bedtime significantly performed better than 
those in a control group. Strouse and Ganea (2017) reported that parents used digital media to engage their 
children aged one to four years in reading activities daily. Some scholars have observed that children 
effortlessly engaged with digital media at home and in some instances, parents’ guide and help their children 
in entertainment and educational apps (Chaudron et al., 2015; Papadakis et al., 2019). Similarly, Neumann 
(2016) established that some young children were capable of using digital media on their own at home, but 
the scaffolding role played by parents and teachers was critical. This was corroborated by Cabell et al. (2019) 
who concluded that young children’s literacy skills could be improved by better parent engagement and 
digital media provides a palatable platform to parents and young children. 

Parents’ attitudes are critical in the use of digital media in the classroom. Papadakis et al. (2019) have 
reported that parents who used digital technology at home supported its use at kindergarten. Similarly, 
Stephen et al. (2013) noted that parents who allowed young children to play with smartphones at home had 
positive attitudes towards their use in pre-school. Papadakis et al. (2019) concluded by noting that parents 
felt that if their children did not use digital media at home they may be left behind when they go to primary 
school. In a similar study, Plowman et al. (2012) reported that young children were accustomed to digital 
media and parents felt that this was a good foundation for their early primary education. Nikken and Schols 
(2015) reported that parents remained gatekeepers on the type of digital content their children accessed at 
home. 

Plowman et al. (2008) reiterated that the benefits that preschoolers enjoy from using technology are 
temporary in the absence of guidance by the teacher. During the COVID-19 lockdown it is important for 
parents to support and be involved in the teaching and learning of their children especially preschoolers to 
help them achieve their learning. In their study in Malawi, Pitchford et al. (2018) posited that tablets could 
be provided to pupils for use after school and at home to foster home-based learning. Parents will play a 
critical role in ensuring that their young children could learn through digital media during the COVID-19 
lockdown. 

LITERATURE REVIEW 

Digital technologies have affected every facet of human life, extending to educational settings, yet very few 
studies have been conducted in Zimbabwe to evaluate the effectiveness of apps to complement lesson 
delivery when it is not possible to have face-to-face contact with the learners. The effect of the COVID-19 
pandemic is likely be enormous on the Zimbabwean education system which is yet to recover from multiple 
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crises that have bedeviled the country such as economic meltdown, drought, currency instability and Cyclone 
Idai (OCHA, 2020). Also, the probability is high that the education sector would be one of the last sectors to 
open as it is difficult to observe social distancing in schools and colleges.  

While fixed telephone penetration rates are less than three percent in Zimbabwe, the mobile phone 
penetration is very high, with the rate in urban areas reported at about 110% at one time, with that of the 
rural areas standing at about 75% (Lancaster, 2016).  

Zimbabwe’s smartphone penetration rate reached 55% by August 2018 and this figure was expected to grow 
driven by the popularity of social media (Technomag, 2018). The mobile phone has therefore managed to 
bridge the digital divide in Zimbabwe, and this has been corroborated by Rideout (2017) who points out that 
while economically disadvantaged communities had challenges in accessing a computer, almost every 
household has a mobile phone. Policy makers could therefore take advantage of these statistics and ensure 
that education institutions deploy apps to support teaching and learning during the COVID-19 lockdown. 

High levels of mobile phone penetration rates present an opportunity to introduce mobile apps to 
complement traditional teaching (Livingstone et al., 2014; Center Pew Research, 2018). The MIT Media lab 
developed digital learning material targeting over 72 million children with no access to schools and was 
successfully deployed in remote regions of Ethiopia with encouraging and promising results (Wolf et al., 
2014). Papadakis et al. (2019) reported that smartphones had become present in every household regardless 
of its economic well being and was influencing the growth and development of children. The intuitive nature 
of smartphones and easy development of apps makes the introduction of digital media to young children 
possible. The rapid advancements in mobile technology and apps presents an avenue to deliver educational 
content to children in fascinating ways at school and home (Kucirkova & Zuckerman, 2017). In developed 
countries, pre-school apps have rapidly evolved and emerged into a critical medium for providing educational 
content for children (Lee & Cherner, 2015; Papadakis & Kalogiannakis, 2017). 

The disruptive impact of mobile phone technology has been enormous, influecing our way of life and this has 
not spared the delivery educational content. Digital technologies have transformed education by placing the 
learner at the centre of their learning experience compared to the traditional instructor centred paradigm 
(Lowyck, 2014). Some notable advantages of educational apps for young children are intiutivity and 
engagement which fosters usability (Flewitt, Messer, & Kucirkova, 2015). Today’s children spend reasonable 
time glued to digital devices, using them for playing, learning and communication in an exciting way 
(Papadakis & Kalogiannakis, 2017). Smartphones are interactive and provide friendly interfaces which are 
appropriate for supporting the early developmental needs of young learners, and are appropriate for both 
the school and home environments (Gordon & Williams-Browne, 2016). 

Digital media convey textual, auditory and visual information and Paivio (2014) posits that processing 
auditory and visual information enables high order learning as it supports processing of verbal and non-verbal 
information. Similarly, Elimelech and Aram (2019) have concluded that digital literacy games can improve 
and enhance young children’s literacy at kindergarten. Empirical evidence from their study also revealed that 
an experimental group that used auditory and visual media scored higher on spellings compared to control 
group which had access to print. This means that apps that support multimedia can improve literacy levels 
of young children. Children from remote Ethiopian villages who were given tablets and smartphones were 
able to self-teach themselves letters of the alphabet in a short time and could write using sticks on the ground 
as they did not have access to a pencil and paper before (Wolf et al., 2014). 

Livingstone et al. (2014) have observed that preschoolers in the United Kingdom (UK) could independently 
locate information and identify basic words on their tablets. Also, a study by Berkowitz et al. (2015) concluded 
that children who used a math app more often had better results compared to a control group which did not. 
A study by Neumann (2014) revealed that preschoolers who accessed smartphones at home performed 
better in writing and reading compared to those who did not and it is evident that smartphones and apps 
may support learning during the COVID-19 pandemic.  
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Marsh et al. (2005) as cited by O’Connor (2016) observed that preschoolers were using digital media at home 
and noted that most parents were involved and supported their children in their learning endeavors. The 
support rendered to young children at home is evidence that parents believe in the potential of digital media 
in enhancing their development and learning (Flewitt, 2012). In another study, O’Connor (2016) reported 
that social interactions with family members through digital platforms developed children’s dispositions and 
competencies that supported their learning.  

A study that was conducted in Malawi revealed that tablets alone could not improve performance of children 
but rather the apps that were installed improved the children’s learning outcomes though passing some quiz 
in the app (Pitchford et al., 2018). There is belief that young children will prefer entertainment apps 
compared to educational ones. However, Papadakis et al. (2016) found out that young children used 
educational apps more than entertainment ones. 

METHODOLOGY 

The present study was conducted during the COVID-19 lockdown and as such, it was difficult to follow the 
appropriate app development methodology as explained in the limitation’s sections below. Ten kindergarten 
teachers were randomly selected to evaluate the app prototype. The respondents were aged between 26 
and 45 years of age, having completed a Diploma in Childhood Development. The evaluation was based on 
the Technology Acceptance Model (TAM). Two important individual constructs of the TAM are perceived 
usefulness (PU) and perceived ease of use (PEOU), which support attitudes (At) that determine the utilization 
of a certain information system or technology (Davis, 1989). The TAM evaluates user acceptance of a wide 
range of end-user computing technologies by a target population. The questions related to ease of use and 
usefulness of the app are presented in Table 1. The questionnaire survey based on the TAM constructs used 
a five-point Likert scale whose values ranged from 1 (Strongly Disagree) to 5 (Strongly Agree) while 3 signaled 
indecision. 

Smartphones a Technology of Choice for Children 

A survey by Rideout (2017) carried out in some European countries revealed that 42% of children under 8 
years owned their own smartphone while 95% had access to a smartphone from their home. Another study 
in the UK by Marsh et al. (2018) showed that 36% of the children between three and five years owned a 
smartphone. Another study carried out in four European countries by O’Connor (2016) found that about 66% 
of children under 3 years had daily access to a smartphone or tablet. In Greece, a study revealed that 55% of 
the parents were willing to offer their mobile phone to their children (Papadakis et al., 2019). In a survey of 
children between three and six years in Turkey, Genc (2014) reported that over 50% of the children used the 
smartphone daily; while Meyer et al. (2019) reported that children less that eight years in the UK spent an 
hour per day using smartphones; and Ebbeck et al. (2016) reported that Singaporean children under seven 
years also accessed various apps daily on smartphones. 

Previous studies have documented the popularity of smartphones and apps among children. Nielsen (2012) 
reported that 70% of USA families with children aged 12 years and younger owned a smartphone which they 
shared with them. The study further reported that children downloaded games and educational apps. In a 
related study in the USA whose sample was 350 children, it was observed that about 97% of the children 

Table 1. Questionnaire questions 
Number Statement 
1 I found it easy to use and easy to remember. 
2 The app is simple to use and will be a great tool to learners. 
3 I intend to use the mobile app in and out of the classroom 
4 The graphics can enhance children’s learning 
5 The app provides effective visual hinting 

Options 
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used smartphones for playing games and learning (Kabali et al., 2015). Young children use smartphones for 
a variety of reasons such as watching television and playing games and studies revealed that children spent 
an average of 80 minutes per day on the phone (Marsh et al., 2018). In terms of technology access, children 
in Zimbabwe have more access to a mobile phone, as its ownership was reported to be over 90% compared 
to a computer or laptop whose ownership is about 3% of the population (POTRAZ, 2019). 

COVID-19 Pandemic: Challenges and Prospects 

In response to the COVID-19 pandemic, parents should harness the potential of digital media which has 
already found itself in the hands of children to support their learning needs and foster their development. 
Unfortunately, the Zimbabwean government has proposed to use radio for lesson presentation 
(SundayNews, 2020), which may not work well as children would prefer continuous and bi-directional 
learning with instant feedback. The government is also considering printing hard copy materials for students 
who may not have access to digital media and no time frames have been put, yet a significant portion of the 
school year has been affected. 

Hoffman and Paciga, (2014) note that the introduction of tablets and e-books to young children creates more 
awareness than the usage of printed material. Thus, exposure to digital media by children compliments their 
educational development and experience. Other scholars have commended the introduction of smart 
devices to young children, claiming that this has laid a solid foundation for 21st-century skills and lifelong 
learning. Teachers require new skill-set to be able to administer digital media in the classroom and 
policymakers should immediately introduce this technology for the growth of the country’s education 
system. 

The introduction of digital media to young children will not be without resistance in developing countries, 
and scholars such as Bus et al. (2019) have contended that there is need to produce scholarly output that 
outlines the benefits of educational apps compared to traditional teacher centered learning. This would also 
assessment of educational apps meant for children so that educators and policymakers could determine their 
impact on the children’s educational development. 

Introducing the IsiNdebele Numeracy Kindergarten App 

The ability of digital devices to support independent learning when traditional face-to-face meeting is not 
practical provides an opportunity for the use of apps as was noted by Simon et al. (2013). The purpose of the 
IsiNdebele Numeracy Kindergarten App is to teach kindergarten basic numeracy skills by teaching learners 
how to count using real world objects such as fruits. The development of the porotype was in line with work 
by Zaranis et al. (2013) who asserted that software developed for children should be easy for them to handle 
and user friendly. 

The first screen of the app allows the learner to enter their name. This helps the learner to master their name 
as well as handling of the media. The app contains a few pages that provide simple visual content that 
kindergarten children can understand and learn numeracy in their mother language as shown in figure 1. 
Zaranis et al. (2013) highlighted that the software should combine animation and sound to allow learners to 
understand the instructions. The sound created by the app adds an element of fun and creates an 
environment for learners to explore the app with ease. Learners are asked to count and state the number of 
given objects in their local language. 

The app tests the learners’ ability to count natural numbers based on associated real-world objects. When 
learners have learnt how to count objects, they also have to identify the corresponding number for the items 
counted - “Kungaki?”, “Khetha inombolo eqondileyo” in IsiNdebele. The app can also teach learners how to 
do basic addition and subtraction in isiNdebele. There are several questions that learners are expected to 
answer e.g. counting the number of real-world objects such as bananas or potatoes. The app has buttons 
that allow the learner to move to the next stage and provides simple feedback through graphic characters to 
indicate if the learner got the correct answer or they should try again. When a learner makes a mistake, the 
app provides feedback such as try again and when they correctly count, they are congratulated. This is 
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consistent with an evaluation by Zaranis et al. (2013) who contended that all apps they evaluated provided 
some feedback on completion. Furthermore, the app is downloaded onto the smartphone to enable offline 
access; and this makes it suitable for use in low income populations or environments with low connectivity. 

RESULTS AND IMPLICATIONS 

The teachers perceived the prototype useful through a mean score of 4.5 out of 5. Regarding the perception 
of teachers on the ease of use of the prototype version, a mean score of 4.4 was recorded. The teachers 
believed that learners will eagerly use the prototype through a mean score of 4.2. The simplicity and the 
potential of the prototype to support learning was evaluated and a mean score of 4.7 was recorded. Visual 
hinting is an important aspect for early learning, teachers agreed that the app provided effective visual 
hinting through a mean score of 4.6. The teachers intended to use the mobile app in and out of the classroom 
and this was shown by a mean score of 4.6. The positive attitude and perceived ease of use will have a strong 
influence on the adoption of the prototype. One innovation provided by this app is the use of the mother 
language to teach kindergarten children numeracy. The results show that numeracy apps have the potential 
of improving early childhood learning. These preliminary evaluation results show that there is need to 
develop apps that can facilitate numeracy learning for kindergarten children during natural disasters like the 
COVID-19 and other man-made situations that render face-to-face teaching and learning impossible. Apart 
from this COVID 19 is causing many biopsychosocial, spiritual and economic issues for almost all of humanity 
(Tanhan et al., 2020), hence teaching using mobile app can mitigate the feeling of loneliness and address 
socio-psychological factors underpinning sad human period. 

 

 
Figure 1. Prototype screens 



 
Maphosa & Dube / Contemporary Educational Technology, 2021, 13(3), ep301 

  9 / 13 

LIMITATIONS 

Due to COVID-19 social restrictions, there were no children involved in the study and therefore the efficacy 
and usability of the app cannot be generalized as the actual experiences of the learners were not evaluated. 
There is also a need to further consult and involve teachers, as well as policymakers in the final development 
of the app. 

CONCLUSION AND RECOMMENDATIONS 

There is no doubt that children will learn better through the use of digital media which they are accustomed 
to especially from early childhood. Therefore, technologists and educators should continuously improve 
these digital tools to enhance the teaching and learning of young children. Our prototype shows that it is 
possible to develop simple apps that promote numeracy and local language learning in response to a situation 
such as the COVID-19 pandemic which disrupted teaching and learning. The purpose of this preliminary study 
is to demonstrate the potential of apps in supporting the teaching and learning of children when normal 
school learning is not available due to a natural phenomenon such as the COVID-19 pandemic, or any other 
situation that makes face-to-face learning impossible. The results of this study can inform policymakers and 
educators on optimizing technology based early teaching and learning at school and home. 

This research contributes to the current discourse related to the introduction of digital technology in low 
income and developing countries and the promotion of home-based learning. The Ministry of Education 
could use results of this study to integrate digital tools in pedagogy to improve the skills of the teachers who 
must deliver content to learners. There is need to reach out to parents who are active partners in the use of 
the app at home, this may influence adoption of such simple technology in the classroom. The views of 
teachers and parents can be used in future improvements and development of the app. There is need to 
conduct more studies on the effects of apps on young children’s educational development in low income 
countries to aid the development of appropriate policies which will inform its integration into the classroom. 
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