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ABSTRACT

The COVID-19 pandemic has led to an increased usage of electronic devices by
learners, due to virtual classrooms and devices used for entertainment, which may
impact the socio-cognitive development of learners. Previous studies done mainly
outside of South Africa show mixed results: Electronic devices are beneficial to a
certain extent but have detrimental effects on learners' social behaviour and cognitive
abilities. The impact of electronic devices on the socio-cognitive development of
learners has not yet received adequate attention from researchers within South Africa.
This study aims to explore the impact of electronic devices during COVID-19 on the
socio-cognitive development of Grade 2 learners. The location of the research is in a
preparatory school (Grades 1 to 3) in the Eastern Cape province, South Africa. The
guantitative research design used three questionnaires (screen time, social
development, and cognitive development) participated in by parents, teachers and
learners respectively, framed by Bandura’'s Social Cognitive Theory. The findings of
the study showed that online learning and school closures severely impacted the
socio-cognitive development of learners, and that they were not at the expected
developmental level for their age group. Screen time increased significantly. However,
the different levels of electronic device usage by learners had no significant impact on
development. The COVID-19 pandemic, school closures, and online learning had a
detrimental effect on the socio-cognitive development of the learners. Intervention

should be done to address the underdeveloped socio-cognitive skills of learners.

Keywords: cognitive development, COVID-19 pandemic, electronic devices, National

Lockdown, social development,



RESEARCH JOURNEY

Writing this dissertation has been a journey of more than eighteen months. My research topic
was picked quite easily — the COVID-19 pandemic quarantined teachers and learners at home
and schooling was done online. | noted that the lockdown and online learning increased my
own screen time and | wondered if the same was happening to learners. This inspired me to
read more about the impact of electronic devices on the development of learners i.e. the social,

cognitive, emotional, and physical development.

The number of studies done on this topic overseas was astounding and | realised that | would
have to narrow it down to social and cognitive development only. The proposal chapter, title
registration and the literature review chapter were the most daunting part of the process, which
took ten months to complete. By the time my methodology chapter and instruments were ready
to be used in the data collection, the Grade 2 learners had progressed to Grade 3. This
prompted me to adapt the instruments to include certain concepts taught in Grade 3, while the
rest of the questions remained relevant to Grade 2’s (eight-year-olds). The data collection
process went smoothly and then it was time to analyse the data to see if the pandemic and
increased screen time had impacted the socio-cognitive development of the learners.

Before | knew it, | was busy writing study conclusions and recommendations for future
research — some of which | am considering undertaking myself. This whole process has been

an amazing journey with many challenges and triumphs — and in the end, it was all worth it!



LIST OF ACRONYMS

Acronym Definition

3-D Three Dimensional Shapes

AAP American Academy of Paediatrics

ABC American broadcast network

ACP The American College of Paediatricians

ADHD Attention-deficit/hyperactivity disorder

ANOVA Analysis of variance

CAPS Curriculum and Assessment Policy Statement
COVID-19 Severe acute respiratory syndrome coronavirus 2
CRY Child Rights and You

DAK-Gesundheit

Deutschen Angestellten-Krankenkasse

DBE

Department of Basic Education

DVD Digital Video Disc

ECE Early childhood education

ICT Information and Communication Technology
MP3 Moving Picture Experts Group Layer-3 Audio
SARS-CoV-2 Severe acute respiratory syndrome coronavirus 2
SCT Social Cognitive Theory

SEL Social and emotional learning

TV Television

UK United Kingdom

UNICEF United Nations International Children's Emergency Fund
us United States of America

USA United States of America

WHO World Health Organisation

vi




LIST OF TABLES AND FIGURES

Table 4.1: Themes that emerged from the StUAY ... 76
Figure 4.1: Daily electronic device USage iN NOUIS..........cooiiiiiiiiiieeeiiiee e 81
Figure 4.2: Social development scores of participants............c.cocoiiiiiiiiic i, 93
Table 4.2: ANOVA test for social developmeNnt.............ooviiiiiiiiiiiiiie e 94
Figure 4.3: Mathematical errors made in cognitive development test.............ccccecvvveeeriiinnee. 95
Figure 4.4: Cognitive development scores of participants............ccooiiiiiiiiic i, 103
Table 4.3: ANOVA test for cognitive development..........cccccviii 104

vii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS ....ottiiiiiie ittt ettt e e e e e e e e e e e e s s snnsnanaeeeeeeens i
DEDICATION ...ttt ettt e e e e e e st e e e e e e e e s s s bbb e e e eeeeeeesssnsssbaeeeeeeaeeennanns i
AB STRACT ottt ettt e e e e e e e e e e e s s bt e e e et e e e e e s e — e a e e e e e e e e aa b arreaaens iv
RESEARCH JOURNEY ...ttt ettt e e e e e e e s e e e e e e e e s e nnnnnenees %
LIST OF ACRONYMS ...ttt ettt e e e e e e e et e e e e e e e e e e snsbbbeeeeeeeeeeeeannns Vi
LIST OF TABLES AND FIGURES. ... oo Vil
CHAPTER 1: ORIENTATION OF THE STUDY ...uiiiieiiis e 1
0 A 1 o Yo [ 0o o o SRR 1
1.2 Background tO the StUAY ......coeviiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 2
1.3 Problem Statement .......ccoo o 7
1.4 Rationale for the StUAY .......oooiviiiiiiii e 7
1.5 AImM OF the STUAY coooiiiiiiiiiee e 8
1.5.1 SPECITIC ODJECTIVES ...uviiiiiiiiiiiiiiiiiie bbb 8
1.6 The Main research qUESTION .........ovviviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee e 8
1.6.1 SUD-reSEarCh QUESTIONS .......uuuuiiiiiiiiiiiiiiiiiiiibiie bbb 8
1.6.2 HYPOTNESES ... 9
1.7 SCOPE OFf the STUAY .ovveeii e e e e e aaaens 9
1.8 Significance of the StUAY ......oovvivieiii e 10
1.9 Definition of operational CONCEPLS ....ccoiiiiiiiiiiiii e 10
1.10 Preliminary Hterature rEVIEW .......cccccceeiiiieeiiie e e 11
IO 015 R 1 o Yo [0 Yo o o I 11
1.10.2 Conceptual frameWOrK ......ccooiuiiiiiiiiii e e 11
1.10.2.1 The Coronavirus (COVID-19) pandemiC..........ccceeeruuuiieeriiiiiieeeiiiineeaenns 11
1.10.2.2 Electronic devices and tyPesS .........uoieeiiiiiiiieeiiiie e 12
1.10.2.3 The social development of the learner.............ccooooiiiiiiiiiiinees 13
1.10.2.4 Cognitive development of the learner ...........ccccooeeviiiiiiiiiiin e 14
1.10.3 The synopsis of Theoretical framework — The Social Cognitive Theory
OF AIDEIT BANQUIA. .. oot e e e 15
1.11 Research methodology ....ccoouuiiiiiiii e 17
0 0 I A 1 4 o Yo (U o o o PRSP 17
1.11.2 Research paradigm .......ccoeuuiiiiiiec e e e e e e e e 17



1.11.3 ReSearch apPrOaCh .......uuuiiiiiiiiiiiiiiii bbb 18

1.11.4 DesSign Of the STUAY ......uuuiiiiiiiiiiiiiiiiiiii e 18
I T (U o YT 1 = USSR 19
1.11.6 Population, sample size, and sampling procedures ............cccccvvvvennnnns 19
1.11.7 Instruments for data ColleCtioN.........couuviiiiiiiiii e 20
1.11.8 Measures of instruments’ validity and reliability and piloting ............. 20
1.11.9 Data cOolleCtion ProCEAUIE ......ii i e 21
1.11.10 Data analySiS PrOCEAUIE......cciiiie et e e 21
1.12 Ethical CONSIAEIatiONS .....ccvviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e 22
I 2 7= 11 a1 [ =T 01 Y2 22
1.12.2 Participants’ right.................oo 22
O ZC B [0} (o] g 10 =T B oTo ] g ST = o | O 22
1.12.4 ObtaiNiNg CONSENT.....ccoiiiiiiiiie e e e e e 22
1.12.5 Confidentiality ......coieeeeeeieeece e e 23
1.12.6 Protection from Narm............uuuuueieiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeneeeene 23
1.12.7 AChieVving anOnNYMItY ......oouuiiiiiiii e 23
1.12.8 Maintaining professionaliSm.............uuuuiiiiiiiiiiiiiiiiiiiiees 23
1.12.9 Participants’ vulnerability ..................ccccuiiiiiiiiiiii 24
1.13 Organisation Of ChapPLersS ........coiiiiiiiiiiiie e 24
1.14 Chapter SUMIMATY ....ccoeiiiiiiiiiiiiiiiieeeee ettt ettt ettt ettt ettt e e e e e e e e e e e e e e eeeeees 24
CHAPTER 2: LITERATURE REVIEW ...t 25
2.2 Conceptual framEWOTK ... ....uueeeiiiiiiiiiiiiiiiiiiiie bbb 25
2.2.1 The Coronavirus (COVID-19) pandemicC ..............uuuuuummmmmmmmmmmnnnnnninnnennnnnnnns 26
2.2.2 Electronic deviCes and LY PES ......uuuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeeee 29
2.2.2.1 SMAPRONES ... 29
2.2.2.2 COMPULETS ...ttt ettt e e e e e e e e b n e e e e e e e ennnes 31
2.2.2.3TaAbDIEtS oo 32
2.2.2. 4 TelBVISION SIS .. ittt e e e e e e e e e e e e eeeenes 33
2.2.2.5 Video gaming CONSOIES...........uiiiiiiiiiii e 34
2.2.3 The social development of the learner............cccooooi i 36
2.2.4 Cognitive development of the learner ... 38

2.3 Theoretical framework — Albert Bandura’s (SCT) Social Cognitive Theory 40
2.4 Review of related empirical StUIES........uuuiiiiiiiiiiiiiie e 46



2.4.1 Usage of electronic devices by the learners during the COVID-19

PANUEIMIIC ..ttt 46
2.4.2 Impact of the usage of different electronic devices on learners’ social
AEVEIOPMEBNT ... 50
2.4.3 Impact of the usage of different electronic devices on learners’
COgNItiVe deVEeIOPMENT ... e 53
2.5 ChaPLer SUMIMAIY ...eiiiiiiiiiiiiiiiiiieeietieee bbb snnnneennne 56
CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY .....coooiiiiiieeiiiieeeeeenen, 58
G 700 1 1 o o ¥ o3 1 o 1 IR 58
3.2 RESEAICH Paraigm . ... i 58
3.3 Research approach: QUantitatiVe .............cccuuuuiiiiiiiiiiiiiiiiiiaees 59
3.4 DeSIgN Of T STUAY ...uuuiiiiiiiiiii e 60
3.5 STUAY ST ittt 61
3.6 Population, sample size and sampling procedures ...........cccccuuvvmvmmerinnnnnnnnnns 62
3.7 Instruments for data COIECTION ...........uuiiiiiiiiiiiiii 63
3.8 Measures of instruments’ validity and reliability and piloting ..................... 67
3.9 Data collection ProCeAUIES ......ccoiiiiiiiiiii e 68
3.10 Data analysSiS ProCEAUIES .....cccciiiiiiiiee et e e 69
3.11 Ethical CONSIAEIatiONS ... .uuuuiiiiiiiiiiiiiiiiiiiitiii e aesnnnennenennnnes 71
3.12.1 GaAINING ENEIY e e e e e e e e 71
3.11.2 Participants’ right................cccooi i 72
3.11.3 INfOrmed CONSENT ..o 72
3.11.4 ODtaiNING @SSENT ..ceiviieiiii e e 72
3.11.5 Confidentiality ....cooeeveeiiiiee e 73
3.11.6 Protection from Narm.........coooiiiii e 73
3.11.7 AChIieVIiNg @NONYMILY ..ouuuiiiiiiie e e e e e e e eaaaas 73
3.11.8 Maintaining professionaliSmM.........cccooiiiiiiiii i 74
3.11.9 Participants’ vulnerability ....................c 74
O 2 @ g =T o =T oYU 1o =T YN 74
CHAPTER 4: RESEARCH RESULTS ..o 76
g [ ) o Yo LU o3 1o S 76
4.1.1 Themes that emerged from the Study ..o 76
A 1S o Yo Yo L= P 77



4.3 The amount of time spent by Grade 2 (Grade 3 in 2022) learners on

electronic devices before and during the COVID-19 pandemic ..............ccuuuueee. 77
O T R =1 =V TS T 1 o PP 77
4.3.2MP3 PlAYEI . 78
4.3.3 Cell PRONES. ..o 78
B R 1= o] [ P 78
4.3.5Video game CONSOIE ... 79
4.3.6 COMPULET ...eeii ettt e et e e e e e e e e e e e e s 79
4.3.6 Educational games / Google ClasSroOm........cccccvvvviiiiiiiiiiiiiiiiiiiiiiieeeeeeee 80
4.3.7 Parent and child engaged with electronic devices together .................. 80
4.3.8 Total daily SCreen tiMe .......cooviiiiiiiie e e 81

4.4 The levels of electronic device usage by learners during the COVID-19

Sz 10T 0 =T o ¢ 1o RPN 82
4. 4.1 MINIMAl USAQE .. .ooeieiiiiiiie e et e e e e e e e e e e e e e e e e e eeanaanaas 82
4.4.2 AVEIAJE USATEC touuiieinieeiinieiiieeetiaesetiaaeesinasetaaeeessseeesasesasnseessseesseeesnnaeernnaees 82
N BC B o [To ] I V=T To = PSR 83

4.5 The impact of different levels of electronic device usage on the social

development Of [EAINErS ... 83
4.5.1 Social interaction With PEErS .......ccciiiiiiiiiiiiccc e 83

4.5.1.1 GroUpP COOPEIALION .....ueeeeieieieitiee e e e e e e e e e e e e e e e e e e e e e e enaaaaaes 83
4.5.1.2 Conversing With PEEIS .......cooviiiiii e 84
4.5.1.3 Building lasting friendships ........cccooooeiiiiiiiiii e, 84
4.5.1.4 Problem-solving, negotiating and compromising ..........cccceeeeeeeeevevvvnnnnnn. 85
4.5.1.5 Sharing WIith PEEIS ......i i 86
4.5.2 Social interaction With parents .........ccoviiiiiiiii e 87
4.5.2.1 Growing independence from parentS..........cccceeveeveiiiiieeeiiiiie e, 87
4.5.3 SOCIAI PlAY covrneieie e 87
4.5.3.1 Fantasy play and interactive games .........ccccccvvvvviiiiiiiiiiiiiiiiiieieeeeeeeeeee 87
4.5.3.2 Playing with same-gender PEErS........cuuiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee 88
4.5.3.3 Playing group games wWith OWN rules ..........ccccccvvvvviiiiiiiiiiiiiiiiiiiiiieee 89
4.5.4 Individual SOCIal SKIllS ....ccciiiiieeee e 89
4.5.4.1 Awareness of scholastic performance ........cccccccvvvvvviiiiiiiiiiiiiiiiiiiiieeeeee 89
4.5.4.2 Empathy and COMPASSION..........iiiiieeiiiieeiiiiiie e e e e e e e e e e eeeaann 90
4.5.4.3 Identify and describe emotions, reflect on motives .............ccceevvvvvvvnnnnnn. 91

Xi



4.5.4.4 Demonstration of sportsmanship ..........ccccoovviiiii 92

4.5.4.5 Concern for fairness and JUSHICE .........ccovvviiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee 92
4.5.5 Total impact on social development .........cccccvviiiii 93
4.6 The impact of different levels of electronic device usage on the cognitive
developmeNnt Of IEAIMEIS ... ... e 95
4.6.1 MathematiCal EITOIS ....uuii i 95
4.6.2 Numbers, operations and relationships........ccccccciiiiie 96
4.6.2.1 COUNLING ..ceiiiiiiiiiiiiiiieie ettt 96
T o [0 111 T o PP 96
4.6.2.3 MURIPHCALION .....ceviiiiii e e e e e e 97
4.6.2.4 DIVISION c.coiiiiiiiiiiiiieee e 97
4.6.2.5 SOMiNG NUMDEIS ...ouuiiii e e e e e e e e 98
4.6.2.6 Story sum (SUBDLracCtion)............ueiiiiie i 98
4.6.2.7 Halving and doubliNg .......cooovuiiiiiiiie e 99
4.6.2.8 MONEY SUIMIS ..ouuuiiiiiiiiiiiee et e ettt e e e et et e et e e b e e e et e e e e e e e e e e eaa e e eaanas 99
4.6.3 Patterns, functions and algebra .........cccooviiiii i, 100
4.6.3.1 NUMDET PAIIEINS ...vviiiie e e e e e e 100
4.6.4 SPACE ANd SNAPE......uuii i ———— 100
4.6.4.1 Naming 3-D SNAPES .....ccceiiiiiiiiie e 100
4.6.4.2 Properties Of 3-D ShaPES ........uuiiiiiiiiiiieieeie e 101
4.6.4.3 SYMIMEIIY ...ttt e e e e e e e e 101
A RV [T ] UL =10 4 1= o L PP 101
TR 00 R I .01 PSPPI 101
A.6.5.2 IMIASS ... ittt e et e e et a et e aaee 102
4.6.6 Data handling ... 102
4.6.6.1 ANalysis Of data ........coevviiiiiiiiiiiiiiii 102
4.6.7 Total impact on cognitive development.......ccccccvvviiiiiiiiiiiiee, 103
CHAPTER 5: CONCLUSIONS AND IMPLICATIONS ... 107
o001 1 o o LU o3 4 o ] o SRR 107
5.2 Key findings from the STUAY ..........uuuiiiiiiiiiiiiiiiiiiiii e 107

5.2.1 The amount of time spent by Grade 2 learners on electronic devices
before the PanNdemMiC ... e 107

5.2.2 The amount of time spent by Grade 2 learners on electronic devices
dUuring the PANAEMIC.....ccooieece e e e e e e aeenes 108

xii



5.2.3 The levels of electronic device usage by Grade 2 learners.................. 108

5.2.4 The impact of the different levels of electronic device usage on the

social development of Grade 2 |€arNers ........ccoovvveeiiiiiiie e 109
5.2.5 The impact of the different levels of electronic device usage on the
cognitive development of Grade 2 1arNers.........oouuuceiiiiieeiieeeeiiiicie e 110
5.2.6 The impact of electronic devices during the COVID-19 pandemic on
Grade 2 learners’ socio-cognitive development .........ccccoo, 111
5.3 Research outputs and main contributions of the study .........ccccooeeeeiiienens 111
5.4 Limitations and shortcomings of the Study ..........cccccciiiiiiiiiiiiiiiiis 114
5.5 Recommendations for future reSearCh ...........ccccccueiiiiiiiiiiiiiiiiies 115
] =T =T Lo = PR 118
APPENAIX e 133

Xiii



CHAPTER 1: ORIENTATION OF THE STUDY

1.1 Introduction

Technology and screen time have become part of children’s Early Childhood
Developmental years. The COVID-19 pandemic increased media exposure even more
(Araujo, Veloso, Souza, Azevedo & Tarro, 2020). Screen-time has skyrocketed since
the pandemic started, which includes working in virtual classrooms and viewing
children’s television channels (Cheng & Wilkinson, 2020). Channels such as Disney
Channel, Nickelodeon, and Boomerang reported increases in viewing of nearly 60 per
cent during a single week (Cheng & Wilkinson, 2020). The school closures in South
Africa and strict containment measures have led to more families depending on
technology than before, to keep learners learning and entertained during the pandemic
(UNICEF, 2020). The COVID-19 pandemic forced schools to resort to transform their
normal teaching methodologies, which include the physical and verbal transference of
knowledge, into an online format by uploading their teaching techniques and
knowledge onto platforms such as Google Classroom, WhatsApp groups, and Zoom
interactive classes (Li & Lalani, 2020). Online teaching on a platform such as Google
Classroom has its benefits and disadvantages. Online teaching increases the amount
of screen time at home as well. The use of electronic devices and increased screen
time impacts the behaviour and development of children, both socially and cognitively.
On the other hand, learners and teachers had no face-to-face interaction (du Plessis,
2020). Studies have shown that children learn less from a video - they need reciprocal
dialogue and have to be able to react to what is being taught to learn more effectively
(Cross, 2019). By implication, parents have to decide how and to what extent their

children should be using these devices (Marinelli, 2017).

Studies show that electronic devices are beneficial to a certain extent, but these
studies also highlight the detrimental effect of these devices (Rocha & Nunes, 2020).
Electronic devices are now used as toys and tools for the development of children, but
childhood screen time influences can be observed from a very young age. Nearly half
of the children aged eight and younger have a tablet or an electronic device, on which
they spend about 2.25 hours per day (Cross, 2019). Cross (2019) also stated that
screen time can inhibit aspects of childhood development, narrow their interests and
limit other means of learning and exploration. This issue with online teaching would

1



have had a great impact on Grade 2 learners of 2021, who were in Grade 1 in 2020.
Grade 1 is the foundation for all future learning, which would mean that these learners

would be impacted more than any other grade in the Foundation Phase.
1.2 Background to the study

Electronic device is a term broadly used to describe any device that accomplishes its
purpose electronically, which includes TVs, Digital Video Disc (DVD) players, laptops,
desktop computers, mobile phones, MP3 players, tablets, and gaming consoles
(Reference, 2020). Many devices commonly used today are electronic devices, which
use electric current to encode, analyse, and transmit information (CK-12 Foundation,
2019). Bozzola, Spina, Ruggiero, Memo, Agostiniani, Bozzola, Corsello and Villani
(2018) differentiate between interactive and broadcast media. Broadcast media is TV
and movies, and interactive media encompasses social media, video games and
computers. Rocha and Nunes (2020) classified smartphones and tablets as
touchscreen devices, while Nugraha, Izah, Hidayah, Zulfiana and Qudriani (2019) in
Indonesia refer to electronic devices as gadgets used for watching videos, playing
games, communicating and studying. These gadgets refer to mobile phones, desktop
computers and televisions. Electronic devices are synonymous with the term screen
time and according to Sinnarajah, Balachandran, and Thuraisingham (2019), it refers
to time spent watching TV and playing on video gaming devices. Screen time also
includes using smartphones, tablets, computers and wearable technology according
to Oswald, Rumbold, Kedzior, and Moore (2020).

Children are born social - they have to learn the necessary skills to enable them to
communicate and form relationships with others. Social development is a life-long
process and determines how social situations are identified, interpreted and reacted
to. Healthy social development is beneficial to protecting children’s mental health and
wellbeing. Daily contact with family, friends and educators teaches children about the
social world. Through these connections, children figure out where they fit in and build
identity (BeYou, 2018). Guidance and modelling in daily interactions and incidental
opportunities, and planned lessons teach social skills to children (BeYou, 2018).
Pathways (2021) pointed out that social skills are crucial for relating to others. These

skills help children manage their emotions, build positive relationships, and



demonstrate empathy. Children with functioning social skills are more likely to succeed
academically (Pathways, 2021).

Morin (2020) defines cognitive development as the ability to construct meaning and
knowledge through experiences. Cognition enables us to consider new information,
process it, and act on it. Cognition involves applying new information to previously
acquired knowledge, higher level thinking, and skilful information processing (Morin,
2020). Cognitive development improves focusing ability, remembering and critical
thinking. These skills benefit children inside and outside the classroom (Morin, 2020).
Children actively participate in learning - they experiment, perceive and learn about
their world (Cherry, 2020). Children’s development is interwoven with technology,

which has become more integrated into our lives (Moloney, 2020).

Pinola (2021) states that our lives are becoming increasingly driven by technology.
Electronic devices can help children learn in interactive ways, demonstrate creativity,
and connect with others. At the same time concern is rising about the impact of screen
time on healthy development of children who are bound to technology. An Erikson
institute survey reported that 85 per cent of parents provide children under six with
technological entertainment at home and 86 per cent stated that they found electronic
devices to be beneficial for literacy development, school readiness and success
(Pinola, 2021). Morin (2020) confirmed that growing up with a vast array of electronic
devices provides endless hours of entertainment and educational content. Morin
(2020) pointed out that electronic devices have negative effects on social behaviour,
relationships, education, physical health, and sleep. Lee (2019) mentioned that screen

time of learners averages 7.5 hours per day, which is linked to lower grades in school.

Research was done on the use of electronic devices and its impact on development
has shown mixed results. South African parents overstep screen time guidelines
globally and nationally, allowing their children more than one hour of screen time daily.
Children from urban high-income homes exceed the guidelines by 67 per cent, while
those from low-income urban and rural settings exceed the guidelines by 26 and 3.5
per cent, respectively (Independent Online, 2021). Al Sagr and Al Sagr (2021) in Saudi
Arabia suggested that children who mastered the use of electronic devices by primary
school age ignore their surroundings, their behaviour is impacted and psychological
and cognitive issues arise such as anxiety, depression, attention deficits, learning

3



problems, and language delays. Rocha and Nunes (2020) noted that screen time may
scaffold reading, but for children younger than five the damage is greater than the
benefits - mainly sleep disorders, concentration problems and lack of play. The
Canadian Paediatric Society (2017) highlighted positive and negative effects. TV
programmes that are designed well and have specific educational goals support early
language and literacy development. They foster cognitive development through
promoting positive racial attitudes and imaginative play. The negative effects include
language delays, inattention, poor language use, lower cognitive abilities, short-term
memory problems, and early reading difficulties (The Canadian Paediatric Society,
2017). Many other studies have been conducted with similarly mixed results.

Recent studies have found that social and cognitive development is impacted by
excessive usage of electronic devices. Beatty and Egan (2018) conducted a study in
Ireland with parents of 9,000 five-year-olds and found that children who spend an
exorbitant amount of time on educational games and watching TV scored significantly
lower in their ability to reason. Children devoted to computer and video games had
significantly lower scores in vocabulary development (Beatty & Egan 2018). Beatty
and Egan (2020) found in a more recent study that children who were participated in
various activities for three hours daily scored higher on reasoning ability than those
who were only using electronic devices. Beatty and Egan also suggested that TV
viewing can improve vocabulary development if the content is appropriate for the
developmental level of the children and exposure is not prolonged. Kardefelt-Winther
(2017) stated that digital technology can enhance social relationships and moderate
use is beneficial for mental wellbeing, however excessive usage may have negative
effects. Dore, Zosh, Hirsh-Pasek and Golinkoff (2017) found that screen time has a
positive impact on language development by being interactive and responsive, such
as in interactive reading applications. Researchers have recently been interested in
the impact of electronic devices, since technology is integrated with our daily lives and
those of children from a young age. More than 75 per cent of families own mobile
devices and screen time and usage is rising (Lissak, 2018). In the United Kingdom
(UK), 82 per cent of five to seven-year olds are online, 42 per cent own their own tablet
and 97 per cent watch TV for an average of 13.5 hours per week (Burns & Gottschalk,
2019). The usage of electronic devices can be beneficial by supporting social

interactions and developing cognitive reasoning and early reading and language skills;



however, the detrimental effects cannot be ignored. The excessive use of these
devices impacts all areas of childhood development, specifically social and cognitive
development. Rocha and Nunes (2020) confirmed that screen time decreases time
spent on important childhood activities, such as creative play and reading, and
increased screen time corresponds with sleep disorders, concentration problems, and

obesity.

Studies have shown mixed results on how parents and teachers experience excessive
electronic device usage. A study done in Canada found that parents believe that TV
viewing has educational benefits and supports wellbeing (Archer, 2017). A study done
in the USA highlighted that parent and child attachment interactions are critical to brain
development, which impacts emotional processing and self-regulation. Electronic
devices can interfere with these interactions - even background TV negatively impacts
the quantity and quality of social interactions (Courtney & Nowakowski-Sims, 2018).
Another US study found that 70 per cent of parents are concerned about their children
spending too much time in front of screens and they were distressed about the

possible impact of screen time on development.

Parents are concerned about their children’s interpersonal skills, healthy friendships,
and school performance (Auxier, Anderson, Perrin & Turner, 2020). Not many studies
have been done on teachers’ experiences with excessive electronic device usage.
One of the US studies suggested that the technological trend has impacted daily
learning (Thomas, 2018). Over 90 per cent of Early Childhood Educators use
computers in class to foster social interaction and as a teaching tool (Thomas, 2018).
A study done in Australia by the Murdoch Children’s Research Institute with eight and
nine-year-olds revealed that too much screen time had a negative impact on learning

abilities and produced lower reading performance (Blundell, 2020).

Time spent on electronic devices since 2020 increased dramatically, due to the
COVID-19 pandemic. Millions of learners were compelled to switch to online learning
and time spent on social media skyrocketed according to studies done in the UK, US
and Spain. Visits to websites and apps increased 100 per cent in January 2021,
compared to the previous year, specifically on sites like TikTok and YouTube (Geddes
& Marsh, 2021). During the lockdown in the US, learners spent two to three hours in
front of a screen for Zoom lessons and Google Classroom. The National Institute of
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Health study found that exceeding two hours of screen time per day led to learners
scoring lower on language and thinking tests, as well as being less able to focus.
Learners were also experiencing emotional meltdowns — as they lacked the social

development to control emotions (D’Souza, 2020).

The COVID-19 pandemic completely redefined the way our lives are lived and resulted
in excessive electronic device usage by learners during 2020 and during the first
school term of 2021. Most schools continued with split classes and online classes were
still offered to learners at home. The rise in screen time during the COVID-19
pandemic will impact learners in the Foundation Phase greatly. At this time, the
consequences are still murky and it may take years to understand the effects (Kelly,
2021).

Previous studies have shown that excessive screen time causes language delays,
attention problems, delayed language development, lower cognitive abilities, and
decreased communication and interaction (Canadian Paediatric Society, 2017; Beatty
& Egan 2018). Studies have been done worldwide regarding the increase in screen
time during the COVID-19 pandemic. A Canadian study reported an increase of screen
time in learners of 87 per cent, while in China 70 per cent of the 1,033 participants
spent more time on electronic devices (Sultana, Tasnim, Bhattacharya, Hossain &
Purohit, 2020). Studies conducted in the US by the National Institute of Health
(D’Souza, 2020) highlighted the detrimental effects of increased screen time, and a
study done by Dorn, Hancock, Sarakatsannis and Viruleg (2020) from consulting firm
McKinsey & Company estimated that the shift to online learning set learners back by
up to three months of learning. Statistics South Africa (2020) reported that 25 per cent
of learners were not involved in home-schooling. The report also stated that children
spent more time viewing television and browsing the internet during the lockdown.
Despite the fact that this phenomenon has received huge attention among researchers
across the globe it would appear that empirical evidence is lacking on the impact of
electronic devices in the time of the COVID-19 pandemic on the social and cognitive
development of learners within South Africa. A study regarding the impact of electronic
devices in the time of the COVID-19 pandemic on the social and cognitive
development of learners within South Africa, will provide insight into the consequences
of excessive screen time usage. The study will provide information on the aftermath



of the COVID-19 lockdown regarding social and cognitive developmental delays of
learners and on how to address these issues to support the development and learning
of learners. Against these backgrounds, it is, therefore, necessary to embark on the
study of the impacts of electronic devices on the social and cognitive development of

learners in the time of the COVID-19 pandemic.
1.3 Problem statement

Previous studies worldwide have shown that excessive screen time has detrimental
effects than benefits on children’s development. Social development affects how social
situations are recognised, interpreted and responded to, while cognitive development
affects one’s ability to gain meaning and knowledge from experience and information.
Both of these developmental domains impact a child’s success inside and outside the
classroom. Excessive electronic device usage is linked to lower cognitive abilities,
learning problems and social interaction and language development issues. COVID-
19 has also increased media exposure, due to online teaching and increased time
spent on electronic devices. South African researchers have yet to conduct studies on
the impact of electronic devices in the time of the COVID-19 pandemic on the socio-
cognitive development of learners. Thus, this study intends to determine the impacts
of electronic devices in the time of the COVID-19 pandemic on the socio-cognitive
development of Grade 2 learners of 2021 in South Africa. These learners were in
Grade 1 during 2020 and the National Lockdown, which is a crucial time for Foundation
Phase learners, where all the fundamental skills are being developed for future
learning. This study will determine the amount of time learners normally spend on
electronic devices and how much time was spent on electronic devices during the
COVID-19 pandemic, after which the impact of electronic device usage on the socio-

cognitive development of Grade 2 learners of 2021 will be examined.

1.4 Rationale for the study

Studies worldwide have been done on screen time and its effect on development.
Many studies on this topic were done internationally. This study focuses on the South
African context, bearing in mind that our cultural and ethnic diversity differs greatly
from that of America or other countries in which such studies have been conducted.
South African researchers have not studied the impact of electronic devices during the
COVID-19 pandemic on the socio-cognitive development of learners. COVID-19
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impacted schools and teaching greatly — teaching methods had to be adapted to offer
online classes to children. Teachers in Cradock reported a variety of issues when
learners returned to school: they fell behind with their work. Some learners did not
complete any online work and had little motivation to return to school. This study is
necessary because it promises to provide empirical evidence on how the perceived
increased use of electronic devices among learners during the COVID-19 pandemic
may be affecting the wellbeing of learners. This study aims to determine the impacts
of electronic devices during the COVID-19 pandemic on Grade 2 (2021) learners’

socio-cognitive development - who are now in Grade 3.
1.5 Aim of the study

This study aims to explore the impact of electronic devices during the COVID-19

pandemic on Grade 2 learners’ socio-cognitive development.

1.5.1 Specific objectives

1.5.1.1 Todetermine the amount of time that Grade 2 learners normally spend
on electronic devices.

1.5.1.2 To determine the amount of time that Grade 2 learners spent on these
devices during the COVID-19 pandemic.

1.5.1.3 To categorise learners into different levels of electronic device usage
(minimal usage = 1 to 2 hours per day, average usage = 3 to 5 hours
per day, high usage = 6+ hours per day).

1.5.1.4 To assess the impact of different levels of electronic device usage on
the social development of learners.

1.5.1.5 To assess the impact of different electronic device usage levels on

learners' cognitive development.
1.6 The Main research question

What is the impact of electronic devices during the COVID-19 pandemic on Grade 2

learners’ socio-cognitive development?

1.6.1 Sub-research questions

1.6.1.1 What is the amount of time that Grade 2 learners normally spend on electronic

devices?



1.6.1.2 What is the amount of time that Grade 2 learners spent on electronic devices
during the COVID-19 pandemic?

1.6.1.3 What are the levels of usage of electronic devices by learners during the
COVID-19 pandemic?

1.6.1.4 What is the impact of different levels of electronic devices used on the social
development of learners?

1.6.1.5 What is the impact of different levels of electronic devices used on the

cognitive development of learners?

1.6.2 Hypotheses

Electronic device usage during the COVID-19 pandemic and how it significantly

impacts the socio-cognitive development of Grade 2 learners.

1.6.2.1 There is no significant difference in the amount of time learners spent normally
on electronic devices and the amount of time spent on them during the COVID-
19 pandemic.

1.6.2.2 There is no significant difference in the levels of usage of electronic devices
by learners during the COVID-19 pandemic.

1.6.2.3 There is no significant impact of different levels of electronic devices used on
the social development of learners.

1.6.2.4 There is no significant impact of different levels of electronic devices used on

the cognitive development of learners.
1.7 Scope of the study

This study focuses on the impacts of electronic devices usage on South African
learners in Grade 2 in 2021, who were in Grade 1 during the COVID-19 National
Lockdown of 2020. These learners have since progressed to Grade 3 and the study
was adapted accordingly. The study was done in a rural town in the Eastern Cape in
South Africa. Itis a preparatory school, which only includes Grades 1 to 3. It is a double
medium school (Afrikaans and English). Learners come from culturally and ethnically
diverse households. Parents were invited to complete a questionnaire regarding the
normal electronic device usage of their children and the amount of time spent on
electronic devices during the COVID-19 pandemic. Learners are then categorised as

minimal usage, average usage, or high usage of electronic devices, after which they



completed a mathematics achievement test (cognitive development) and their
teachers completed a Social Development Questionnaire regarding the learners

individually.

1.8 Significance of the study

The use of electronic devices impacts the social and cognitive development of
learners. During the National Lockdown of 2020 and the ongoing pandemic, the
amount of time spent using these devices increased. Previous studies have focused
on the benefits and negative effects of using electronic devices. This study determined
the impacts of electronic device usage during the COVID-19 pandemic. The findings
of this study will benefit learners, parents, and early childhood educators. The findings
will inform parents and early childhood educators about the social and cognitive
developmental delays caused by electronic device usage. The findings will also enable
parents and early childhood educators to address these delays, promote healthy
childhood development and limit daily electronic device usage. The findings will also
inform the Department of Basic Education (DBE) on the developmental impact of
electronic device usage during the COVID-19 pandemic and enable them to address

the developmental delays for effective intervention and teaching.

1.9 Definition of operational concepts

Electronic devices: Electronic devices refer to televisions, computers, electronic
games on gaming consoles (Xbox or PlayStation), and hand-held devices such as cell
phones and tablets. Screen time is also used to refer to time spent on electronic
devices.

COVID-19 pandemic: An ongoing global pandemic of the coronavirus disease caused
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), which was first
identified in China in December 2019.

National Lockdown: The time during which the COVID-19 pandemic was at its worst
in South Africa in 2020, which led to the National Lockdown from 26 March to 20 July
2020.
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Social development: The process by which children learn to interact with family,
peers, teachers, and others around them and the skills required to communicate with

others and process their actions.

Cognitive development: The development of knowledge, skills, problem-solving, and
reasoning which enables children to think about and understand the world around
them.

1.10 Preliminary literature review

1.10.1 Introduction

The impacts of electronic devices on the social and cognitive development of learners
during the COVID-19 pandemic is a relatively new topic in academic discourse. The
impacts of electronic devices on childhood development have been a topic of interest
for many researchers worldwide, but literature on the impacts of increased electronic
device usage during the COVID-19 pandemic is scarce. The lack of empirical
knowledge poses a challenge in expanding the body of knowledge regarding the
impacts of increased usage of electronic devices on the social and cognitive
development of learners who were in Grade 1 during the National Lockdown in South
Africa. The first section of this preliminary literature review explores the conceptual
framework of the study. The next section discusses the COVID-19 pandemic, followed
by the various types of electronic devices. The social development of learners is
presented next, followed by the cognitive development of learners. Synopsis of
Bandura’s Social Cognitive Theory is discussed as a theoretical framework for the

study.

1.10.2 Conceptual framework
1.10.2.1 The Coronavirus (COVID-19) pandemic

The current COVID-19 pandemic arose from the coronavirus SARS-CoV-2. This virus
causes respiratory diseases in humans, which range from the common cold to more
rare and serious cases with high mortality rates (WHO, 2020). The World Health
Organisation (WHO) announced a number of pneumonia cases in Wuhan City, China
on 31 December 2019. SARS-CoV-2 was confirmed as the causative agent, which is
an infectious disease spread directly and indirectly from one person to another through
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close contact, droplets, and contaminated objects (Government of South Africa, 2020).
The virus spread worldwide at an alarming pace and featured a high mortality and
morbidity rate. WHO declared COVID-19 a global pandemic on 11 March 2020
(Nyashanu, Simbanegavi & Gibson, 2020). South Africa acted swiftly and severely
after the WHO's declaration to curb the spread of the virus and declared a National
Lockdown effective as of 26 March 2020 (Government of South Africa, 2020; Spaull &
van der Berg, 2020). The lockdown started as a three-week period, which morphed
into eight weeks of strict quarantine. Schools and créches were closed during this
period, temporarily reopened for Grades 7 and 12 and subsequently closed again
(Spaull & van der Berg, 2020). The lockdown officially ended in August 2020 and
Foundation Phase learning (Grades 1 to 3) opened on 24 August 2020 after being

closed for five months (Government of South Africa, 2020).

1.10.2.2 Electronic devices and types

Electronic devices are used daily, such as a smartphone which is checked constantly,
with a camera; accompanying us on travels and television which enables us to binge-
watch our favourite shows (Eadicicco, Peckham, Fitzpatrick, Pullen, Luckerson &
Howorth, 2016). These devices form an important part of our day-to-day life and
simplify our daily work. The National Council of Education and Training (2020)

classifies these devices as consumer electronics, which are made for everyday use.

Consumer electronics are further categorised as office gadgets like personal
computers, projectors and printers; home appliances like refrigerators and washing
machines; audio and video systems such as DVD players, TVs, and video game
consoles; advanced consumer devices like smartphones and tablets; and storage

devices such as MP3 players.

Smartphones are defined as cellphones and cater for more than sending text
messages and making phone calls (Computer Hope, 2021). Smartphones can be used
to browse the internet and run software applications like a computer. Touchscreen
technology is used to interact with software and thousands of applications are
available for use, including games, and personal and business applications.
Smartphones enable users to take, show and store pictures and video, as well as

record and play audio and music (Computer Hope, 2021).
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Computers are electronic devices that manipulate data and information (Goodwill
Community Foundation Global, 2019). They can store, retrieve and process
information. They enable users to type documents, send emails, browse the web and
play games. Users can create or edit presentations, videos, and spreadsheets on
computers. A personal computer can refer to a desktop computer that is placed on a
desk and is stationary, or a laptop that is battery powered, more portable and can be

used almost anywhere (Goodwill Community Foundation Global, 2019).

Tablets are highly portable personal computers of which the primary interface is a
touchscreen (Lenovo, 2019). The touchscreen fills the length and width of the device
and the speaker and microphone are optimised for hands-free calling. Tablets blend
the best features of smartphones and laptop PCs, thereby creating a grand mobile
computing experience. Tablets enable users to browse the web, play interactive

games, and use an array of applications for work and entertainment (Lenovo, 2019).

Televisions (TVs) are defined as box-shaped devices that receive electrical signals
and convert them into moving images and sound (Cambridge Dictionary, 2021). Smart
TVs are a succession of a computer and a regular TV, which integrates internet and
web features. They enable users to view content on apps, browse the internet, and
stream music and videos (Donovan, 2021). Streaming services like Netflix and Hulu
are very popular among users and they can also watch classic programmes, movies,
and children’s shows on a Smart TV. Smart TV also enables users to play games with

or without a gaming console (Bates, 2018).

Video gaming consoles are gaming boxes or devices that are primarily designed to
play games on a TV. Examples of gaming consoles include Microsoft Xbox, Sony
PlayStation, and Wii (Computer Hope, 2020). Gaming consoles allow for shared
gaming experiences through co-op gaming, as well as online gaming. Gaming
consoles can also be used as a media centre for regular TVs, by enabling users to
access streaming services such as Netflix, Hulu, YouTube, and Spotify. These

consoles can play Blu-Ray discs and USB files (Brookes, 2020).

1.10.2.3 The social development of the learner

Early childhood social development is crucial to overall health and wellbeing

throughout life. It is linked closely to cognitive and emotional development, forming the
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foundation for developing relationships and enduring stressful situations (Reflection
Sciences, 2017). Social development is the emerging ability to form secure peer and
adult relationships, articulate and manage emotions in socially and culturally
appropriate ways, and learn from exploring the environment. This all happens in the
context of culture, family, and the community. Social development facilitates
perspective taking, emotional control, and self-confidence (Darling-Churchill &
Lippman, 2016). Social competency is increasingly recognised as a key factor for
children’s success in school and other settings later in life. Social experiences with
primary caregivers and interacting with other children and adults at a young age
influence prospective academic and personal outcomes and fortify other areas of
childhood development (Darling-Churchill & Lippman, 2016). Social and emotional
skills are crucial for school readiness and executive function skills play an essential
role in development, enabling learners to focus in class, shift between activities, and
cooperate with others. The executive function directs all cognitive skills, which helps
people control behaviour, develop relationships and accomplish tasks (Reflection
Sciences, 2017).

By the age of five, children are aware of their individualism and can develop friendships
with peers. They can understand thoughts and feelings and initiate or join in play with
peers and create their own games (Reflection Sciences, 2017). Malik and Marwaha
(2020) confirmed that by the ages of five and six, children spend more time in peer
groups and identify with friends. Their imaginary play is more elaborate and they act
out fantasies. By the ages of seven to eight, children develop a deeper understanding
of relationships and responsibilities, while moral development progresses and coping
skills become more complex. Darling-Churchill and Lippman (2016) declared that
maladjustment in the social development domain can impede the ability to function in
a school, family, or other contexts. If children fail to establish secure attachments, they
will experience difficulties later on with conveying or controlling emotions and may be
unable to develop healthy relationships with peers (Darling-Churchill & Lippman,
2016).

1.10.2.4 Cognitive development of the learner

Cognitive development is all about learning and is influenced by genes and

experiences. Cognitive development is the workings of the mind, how children think,
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perceive their world and implement what they learn (Virtual Lab School, 2019). During
the initial years of a child’s life, substantial brain development takes place that is crucial
to cognitive development. Between the ages three to five, accelerated growth occurs
in various cognitive domains, including language processing and higher-order
cognition processes, which are executive functions. Executive functions enable us to
hold things in our minds and suppresses prepotent behavioural tendencies. Executive
functions and cognitive ability in early childhood predicts various fundamental life
outcomes, such as mental health, academic achievement, and work success

(Verswijveren, Wiebe, Rahman, Kuzik & Carson 2020).

Increasingly competent executive functions of childhood empower children to operate
in ways that make them successful students and friends to peers (Centre on the
Developing Child at Harvard University, 2020). These first few years are also critical
to overall development, since the brain’s ability to adapt reduces with age (Wright,
2017). Cognitive skills include logic and reasoning, memory and working memory,
attention, flexibility and adaptability, and exploration of cause and effect (Wright,
2017). During the preschool years, amazing changes occur in thinking skills. Children
use their imagination to play and learn. They can compare, contrast, organise and
analyse information and develop more complex ways to solve problems. Their
mathematical and scientific thinking also becomes more sophisticated. It is important
to note that thinking skills develop in a predictable sequence, but every child’s
development is unique (Virtual Lab School, 2019). Opportunities to maximise cognitive
development in early childhood should be identified to ensure optimal health and

wellbeing later in life (Verswijveren, et al., 2020).

1.10.3 The synopsis of Theoretical framework — The Social Cognitive Theory of
Albert Bandura

The Social Cognitive Theory (SCT) is a psychological perspective on human
behaviour, which emphasises the crucial role of the social environment on motivation,
learning, and self-regulation (Schunk & DiBenedetto, 2020). This theory emphasises
the importance of observational learning, which occurs when individuals observe a
model, remember what the model did, are able to repeat the observed behaviour and
have the motivation to do so. The motivation for the performance of modelled actions

depends greatly on positive consequences. These expected outcomes are cognitive
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ideologies, which are refined through social interactions between observers and
models (Schunk & DiBenedetto, 2020).

Fundamentally, this theory accentuates the mutual relationship and interaction
between characteristics of the individual, conduct and the environment. Individuals
have an agentic, active role in facilitating learning and creativity (Rubenstein, Ridgley,
Callan, Karami & Ehlinger, 2018). Individuals seek this sense of agency, which is the
ideology that they have a considerable degree of influence on momentous events in
their lives. Individuals use self-regulative and cognitive capabilities to set goals and
implement strategies to achieve them (Schunk & DiBenedetto, 2020). Ayre and
Krishnamoorthy (2020) pointed out that behaviour is about socialisation and the
reciprocal influence of other people’s behaviour on ours. The key element is shared
experiences with others and the moulding of children’s conduct through modelling of
the desired behaviour and the reproduction thereof. Therefore, the key elements of
the SCT are modelling, observing and copying the behaviour. The key components
for successful modelling are attention, retention, motor reproduction and motivation
(Ayre & Krishnamoorthy, 2020). Albert Bandura’s Social Cognitive Theory is a fitting
framework for the intended study, as it emphasises both the social and cognitive
development of children and highlights the close link between social and cognitive
development. The SCT proposes an intentional active role of individuals in generating
outcomes and highlights the importance of the educational environment and modelling
process (Rubenstein et al., 2018). This theory is grounded in social observational
learning and cognitive processing, which then leads to produced behaviour supported
by cognitive beliefs and positive consequences (Schunk & DiBenedetto, 2020). The
SCT can be applied to determine how electronic media and content affect children’s
social behaviour, on the basis that children learn in the context of social relationships
(Kara, 2018). This theory is therefore applicable because children copy the modelled
behaviour of parents and peers regarding the usage of electronic devices. This study
will explore observational learning regarding electronic device usage and the impacts
thereof on the social and cognitive development of learners, due to a lack of social
interaction with peers and other adults during the ongoing COVID-19 pandemic.

Recent studies have applied the SCT with success. Rubenstein et al. (2018)
conducted a mixed-method study on teachers’ perceptions of creativity by applying
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the SCT factors of personal characteristics, behaviour and environment, to determine
how they facilitate learning and creativity. The focus was on the role of the teacher
and their perceptions and characteristics and how teachers’ sense of agency led them
to act intentionally and influence learner creativity (Rubenstein, et al., 2018).
Rubenstein et al. (2018) achieved success with the application of SCT and discovered
that the teachers and their beliefs are uniquely situated in an interactive, reciprocal
and agentic context depictive of classroom roles. A case study was done by Kara
(2018) on the Screen-Free Week Project. Voluntary families participated in reducing
screen time for a week. The study highlighted the importance of family-child
interaction, watching programmes and playing games with children. Families set a
suitable time limit for screen time that was appropriate for the developmental level of
children. The project was successful and aims to become more widespread in the
future. Alsadah (2017) conducted a qualitative study on the use of electronic media
and its impact on the social development of children and parental views on media
usage. SCT was applied based on its principles of communication, imitation,
observation and modelling. Alsadah (2017) proved that children are unable to properly
develop social skills when not becoming involved in real life situations. Parents who
confirmed heavy device usage by children claimed that device usage is an essential

skill, but some of their children struggle to communicate and express their feelings.
1.11 Research methodology

1.11.1 Introduction

This section covers the research methodology that will be implemented in the study.
Firstly, the research paradigm will be explained, followed by the research approach.
Then the study design will be described, followed by the study site. Population, sample
size, sampling procedures, and selection of participants will be described as well.
Thereatfter, the instruments for data collection, measurement of the validity, reliability,
and piloting of the instrument, and the data collection and analysis procedures will be

discussed.

1.11.2 Research paradigm

The research paradigm pertaining to this study is the scientific research paradigm.

This paradigm is a broad structure that encompasses viewpoints, beliefs, and an
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awareness of various theories and practices employed during scientific research
(Zukauskas, Vveinhardt & Andriukaitiené, 2018). This paradigm is a precise procedure
with several stages. The researcher establishes a relationship between the research
aims and questions. This paradigm depends on various factors, including the
individual’s mentality, view of the world, and various perceptions, beliefs, and attitudes
that are connected to the perception of reality. The researcher’s beliefs and values are
key to this concept, in order to provide sound arguments and terminology for obtaining
reliable results. The scientific research paradigm can therefore be described as the
approach used in the research, the accomplishing process, and the method of
implementation (Zukauskas et al., 2018).

1.11.3 Research approach

The study used a quantitative research approach. A researcher identifies a research
problem based on trends in the field or explains why something occurs. The research
problem can be answered effectively by a study in which the researcher wants to
determine the overall tendency of responses from individuals and then notes how
varied this tendency is among people (Leavy, 2017). Quantitative research centres
around breadth, statistical descriptions, and generalisability, objectivity, control and
precise measurement. Quantitative approaches rely methodologically on deductive
designs which build evidence in favour of specific theories and hypotheses (Leavy
2017). Quantitative data, such as the time learners spend on electronic devices, yields
numbers that can be statistically analysed and used to describe trends about a large

number of people (Leavy, 2017).

1.11.4 Design of the study

An ex-post facto design will be implemented in this study. This design is used to
explore possible causal relationships among variables that the researcher cannot
control. The researcher designs the study to compare two or more samples that can
be compared, except for a specified factor that occurred in the past (Akinlua, 2020).
The possible causes are studied after they have occurred. Rather than controlling what
will happen to subjects, the research focuses on what has occurred differently for
comparable subject groups, and then explores whether the subjects in each group
differ in some way (Akinlua, 2020).
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1.11.5 Study site

The study site for the research was a preparatory school in Cradock, a rural town in
the Chris Hani District of the Eastern Cape in South Africa. Cradock consists of the
suburbs of Cradock, Lingelihle and Michausdal (Cradock-info, 2021; Municipalities,
2016). The population of the town was 70,493 in 2016 and is culturally and ethnically
diverse, including different races; namely Caucasian, Black, Coloured, and Indian
(Municipalities, 2016). The school reflects the population of the town. The learners
reside in town and in the surrounding suburbs. The school advocates the usage of
electronic devices for teaching, including laptops, projectors, visualisers, and

interactive whiteboards in all of the classrooms.

1.11.6 Population, sample size, and sampling procedures

The key population for the study, the Grade 2 learners, have progressed to Grade 3
since 2021 and the study was adapted to the developmental level of Grade 3 learners.
The study population incorporated the parents of the Grade 3 learners, the Grade 3
learners and their teachers at the school. Their children were in Grade 1 during the
National Lockdown of 2020 and their learning was seriously impacted by online
teaching and a lack of face-to-face classroom time. The learners’ parents participated

in the study, to give insight into the electronic device usage of these learners at home.

The Grade 3 teachers were able to answer the Social Development Questionnaire
about the learners since they had been working closely with the learners and had
observed their social interactions. The teachers were able to answer the questions
honestly, without worrying about the social desirability of answers, whereas parents
may have answered the questions about their children’s social development in a
manner that they deemed socially desirable. There are 108 Grade 3 learners at the
school who were invited to complete the first data collection instrument, after which a
sample of ten Grade 3 learners per category, their teachers, and their parents were
invited to participate in the rest of the study. A purposive sampling technique was used
to select the participants who were representative of the study’s target population. This
sampling method seeks out information rich cases for the study, which will be able to
address the research questions (Leavy, 2017). In this case, the population of the four

Grade 3 classes is representative of the population of the town, which makes the
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results more generalisable. The parents and teachers of these children are also

considered information rich.

1.11.7 Instruments for data collection

First, all data was collected using Google Form Questionnaires. Survey research is
popular in education for its adaptability, efficiency, and generalizability (Leavy, 2017).
The first questionnaire focused on the amount of time learners spend on electronic
devices before and during the COVID-19 pandemic. The questionnaire link was sent
to all Grade 3 parents on the class WhatsApp group, inviting parents to participate in
the study. Parents had a week to complete the questionnaire. Second, a Social
Development Questionnaire was sent to the teachers to complete after learners had
been categorised into levels of usage (i.e., ten learners per group). The levels of usage
are minimal usage (one to two hours per day), average usage (three to five hours per
day) and high usage (6+ hours per day). They had two weeks to complete the
guestionnaire. Last, an achievement test was conducted at about the same time. The
achievement test was printed out for the learners to complete, after which the
researcher recorded their answers on the Google Form. Achievement tests have a
more restricted coverage than aptitude tests, they measure more recent learning and
are closely tied to school subjects (Frey, 2018). The recipients completed the test in
groups of ten, scheduled after school in a classroom.

1.11.8 Measures of instruments’ validity and reliability and piloting

Face validity determines if the instruments are measuring what they are supposed to
measure (Leavy, 2017). Thus, the instruments were face validated by two experts in
Early Childhood Education (ECE) and Care. The experts were requested to look at the
instruments in terms of the appropriateness of the items to the research aims, the
language of the instruments as well as the ability level of the mathematics
achievement test. The comments of the experts were used to modify the instruments

accordingly.

After the validation, the modified instruments were subjected to pilot testing on three
learners, their parents, and their teachers. The data to be obtained using the survey
guestionnaires was subjected to Cronbach Alpha reliability estimates to get the

internal consistency reliability indices of the questionnaires. Their reliability indices
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were estimated accordingly. On the other hand, the data to be obtained using the
mathematics achievement test was subjected to the Kuder-Richardson formula twenty

reliability estimate to determine the reliability of the test.

1.11.9 Data collection procedure

First, a letter was sent to the principal of Cradock Preparatory School to inform the
school of the intended study and to ask permission to use the school as a conduit
between the parents and the researcher. Second, the Grade 3 teachers were asked
to send the link to the Google Forms Questionnaire to the parents of these learners.
Both the letter to the principal and the questionnaire bore the contact details of the
researcher and relevant information regarding the study. The data was then collected
via a Google Form Questionnaire that was completed by the Grade 3 parents. The
purpose of the questionnaire was to determine the number of time learners spent on
electronic devices before the COVID-19 pandemic and the amount of time spent
during the pandemic. The questionnaire link was sent to all Grade 3 parents on the
class WhatsApp group, inviting parents to participate in the study. Parents were given
a week to complete the questionnaire. The Social Development Questionnaire was
sent to the teachers to complete when the learners had been categorised into levels
of usage, ten learners per group. They were given two weeks to complete the
guestionnaire. The achievement test was conducted at about the same time. The
achievement test will be printed out for learners and they can complete it, after which
the researcher will record their answers on the Google Form. They completed the test
in groups of ten, scheduled after school and in a classroom at school. The date and
time were scheduled with parents and teachers beforehand.

1.11.10 Data analysis procedure

The quantitative data was collected using online Google Form Questionnaires, of
which the responses were converted to Google Sheets. Descriptive statistics were
used to detail and summarise data in order to answer the research questions, while
inferential statistics were used to test the hypotheses (Leavy, 2017). The data was
specifically analysed using frequency, percentage and mean to answer the research
guestions while the hypotheses was tested at a 0.05 level of significance using
analysis of variance. Once the analysis had been concluded, the results of the

descriptive and inferential analysis were represented visually (Leavy, 2017).
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1.12 Ethical considerations
1.12.1 Gaining entry

Gatekeepers for the research project were contacted and asked for permission and
consent to perform the study (Leavy, 2017). The gatekeepers for this project are the
school governing body, principal, teachers, and parents. The gatekeepers were
informed of the aims of the study and all relevant information. The study was
conducted with respect to all gatekeepers. Learners completed the achievement test

after school, which did not interfere with learning time.

1.12.2 Participants’ right

Participants have a right to ask questions and participation is voluntary (Leavy, 2017).
Parents gave their consent for their children to participate in the study. If a learner was
unwilling to complete the achievement test for the study, he or she could refuse to
participate. Consent was checked on continuously - a learner, teacher or parent was
allowed to change his or her mind. An opt-out letter was sent to parents, which they
only completed and sent back if they did not want their child to participate. This also

gave learners an opportunity to decide if he or she wanted to participate.

1.12.3 Informed consent

Consent was informed. The study aims and methods were explained to the principal,
the school governing body, teachers, parents, and learners. Parents and teachers
completed a consent form with all of the relevant information regarding the study and
their roles in it. Parents also filled in a consent form regarding their children’s
participation. The consent form also informed participants about the potential
discomforts and benefits of participating. The research was also explained to the
learners in a manner that they understood, through a PowerPoint Presentation. The
researcher explained the benefits of the intended research to the target population

and made it clear that they were in no manner being exploited (Leavy, 2017).

1.12.4 Obtaining consent

Parents were informed about all aspects of the study and asked to give consent for
their children to participate in the study. Leavy (2017) pointed out that if parents or
legal guardians give their consent, learners may be asked to assent to a study. This
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means that they agree to participate after knowing about the study and any potential
for risk or harm. Assent is obtained when minors are old enough to understand that
they are volunteering to participate and may choose to refuse participation without
penalty (Leavy, 2017). Parents and learners were required to complete the informed

assent form if they chose to participate in the study.

1.12.5 Confidentiality

All responses given via the questionnaires were confidential. No visual data was
collected. The data collected and an undertaking was made that the participants of the
study would not be discussed with anyone not involved in the study. Numbers were
assigned to learners to ensure that they could not be linked to participants after the

study had been completed (Leavy, 2017).

1.12.6 Protection from harm

Participants can cause distress if not managed properly. In the study, If a parent did
not want a child to participate, he/she would not be forced to do so. No physical or
mental harm was done to participants. The questionnaires were distributed and
administered without embarrassing, offending, frightening, or harming participants.
This was made possible by teachers and parents completing questionnaires from the
privacy of their homes. Learners were required to complete the achievement test in a
classroom setting, which was familiar to them and provided a safe environment
(Leavy, 2017).

1.12.7 Achieving anonymity

Results and participants remained anonymous - each participant was given a number.
All data corresponding to the participant was linked to their given number. If any
participant wished for their name to be used, a pseudonym was be given with the help

of the child or parent (Leavy, 2017).

1.12.8 Maintaining professionalism

Data, results, methods, and procedures were reported honestly. No data was
fabricated, misrepresented, or falsified. Gatekeepers (parents, principal, school
governing body, teachers, and learners) were not deceived with regard to the aims
and procedures of the intended study (Leavy, 2017).
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1.12.9 Participants’ vulnerability

The participants in the study were parents, teachers and learners. The participants
were treated with the utmost respect and were not placed in a situation where they felt
vulnerable. They could decide if they wanted to participate and to what extent they

wished to respond to questions on the questionnaire (Leavy, 2017).
1.13 Organisation of chapters

Chapter 1: Orientation of the Study

Chapter 2: Literature Review

Chapter 3: Research Design and Methodology
Chapter 4: Research Results

Chapter 5: Conclusions and Implications
1.14 Chapter summary

In this chapter, an introduction and background to the study regarding the impacts of
electronic devices on the social and cognitive development of learners during the
COVID-19 pandemic was done. It was followed by the problem statement and
rationale for the study. The aims, objectives and research questions were stipulated
in the sections that followed. The hypotheses for the study were followed by the scope
and significance of the study. Operational concepts, such as electronic devices and
the COVID-19 pandemic, were defined. A preliminary literature review, conceptual and
theoretical framework and a review of related empirical studies followed. The research
design and methodology were discussed, followed by the ethical considerations in the
following section. The chapter concluded with the organisation of chapters, a chapter
summary and references used for Chapter 1. Chapter 2 will focus on a literature review
of recent and relevant studies on the topic of the impact of electronic devices during

the COVID-19 pandemic on Grade 2 learners’ socio-cognitive development.
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

The onset of the COVID-19 pandemic resulted in national lockdowns and quarantine,
leading to social isolation from friends and family (Chetty, Munsamy, Cobbing, van
Staden & Naidoo, 2020:1). Social isolation and distancing became the norm during
the ongoing pandemic. Worldwide, people are turning to electronic devices for social
interaction, online learning and work. Predictions have been made that COVID-19 will
transform how interactions will take place after the pandemic is completely over
(Chetty et al., 2020:1). The previous chapter introduced the background to the study,
whereas Chapter 2 focuses on the conceptual framework, theoretical framework and
a review of related empirical studies. The conceptual framework comprises the
COVID-19 pandemic, electronic devices and types, followed by the social and
cognitive development of learners. The theoretical framework section describes
Bandura’s Social Cognitive Theory and how it was implemented in this study. The final
section includes reviews of related empirical studies regarding the usage of electronic
devices by learners during the COVID-19 pandemic and the impact of the usage of
different electronic devices on learners’ social and cognitive development. The

literature review chapter concludes with a summary.
2.2 Conceptual framework

The conceptual framework of a study comprises the logical associations and
orientation of everything that formed the basic structures, thought processes, practices
and execution of the project (Kivunja, 2018). Crawford (2020) emphasised that the
conceptual framework describes the main concepts to be studied, such as key factors,
variables and the anticipated relationships between them. The conceptual framework
examines a specific set of individuals or setting, which forms part of a larger
phenomenon. A researcher links research questions to greater theoretical constructs,
which shows that the research may hold significance for the relevant field (Crawford,
2020).

Kivunja (2018) stated that a conceptual framework encompasses the researcher’s
ideas on identifying the research topic, the research problem to investigate, relevant

research questions, review of literature, application of theories, methodology, data
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analysis and interpretation of research findings, conclusions and recommendations to
be made. The conceptual framework is therefore the master plan for a research project
(Kivunja, 2018). The conceptual framework for this study defines the following
concepts: The Coronavirus (COVID-19) pandemic; electronic devices and types; the

social development of the learner; and the cognitive development of the learner.

2.2.1 The Coronavirus (COVID-19) pandemic

The sweeping severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) has
reached upwards of 200 territories and countries across the globe (Schréder, Bossert,
Kersting, Aeffner, Coetzee, Timme & Schliter, 2021). The continent of China was hit
first by the outbreak in January of 2020. China enforced drastic interventions, which
included an almost full lockdown for eleven weeks. However, by April 2020, China
reported 83,500 cases of the virus. Since April 2020 various European countries have
reported upwards of 100,000 cases each, while the USA reported more than one
million cases (Schroder et al., 2021). During this period, South Africa reported
approximately 5300 cases, which escalated to 2,95 million cases and 89,791 deaths
by November 2021, according to the COVID-19 South African Online Portal (2021).
The South African National Lockdown Level 5 was announced on 27 March 2020,
which included a full closure of childcare centres, primary and higher education and
halting of public leisure activities. In addition, the physical distancing of 1,5 metres and
a 70 per cent of shopping reduction was enforced. Only 85 per cent of the South
African workforce were allowed on-site (Schroder et al., 2021). Schools were closed
from 27 March to June 2020, and then again in August. Schools were partially opened
for Grades 7 and 12, to attempt to regain some of the school days lost - which
amounted to 30 to 59 schooldays lost (Timm, 2021). The first wave peaked at 13,900
cases in July 2020, succeeded by the second wave, during which daily cases peaked
at 21,606 by January 2021 (COVID-19 South African Online Portal, 2021). The third
wave saw cases rising more rapidly than previous waves, peaking at 16,585 daily
cases by July 2021. The third wave was likely driven by a mix of social mixing, public
fatigue regarding strict measures, and unsuccessful use of social measures and public
health, new variants of the virus and vaccine inequity (Mwai, 2021). Africa’s average
death rate was 2.6 per cent for many months, which was higher than the global

average of 2.2 per cent. According to Mwai (2021), the Delta variant of COVID-19 has
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been the cause of increased deaths and cases across the African continent and has
been reported in more than seventeen countries by July 2021. The Delta variant
cannot be tracked as easily and testing for this variant is not generally available. The
South African variant, Beta, accumulated high case numbers and was detected in
twenty-nine countries by July 2021. Mwai (2021) reported that thirty-two countries
have identified a variant first identified in the United Kingdom, named Alpha.

The COVID-19 pandemic’s effect on Africa’s long-term development has been
disastrous - almost a decade of human development has been erased as reported by
the Institute for Security Studies (Timm, 2021). According to Mhlaba (2021), Statistics
South Africa reported that 2.2 million jobs were irrecoverable due to the economic
shutdown during the pandemic. Education has been challenged globally, forcing
schools to carry on teaching with online methods and implementing rotational
attendance. However, some students have not returned to school and many South
African households have no access to the internet or computers (Mhlaba, 2021).
Shepherd and Moholwane (2021) stated that 10 per cent of South African parents
reported that a minimum of one child per household had not attended school since the
pandemic started. South African learners from Grades 1 to 12 are estimated at 12
million, which means that almost 750,000 learners aged seven to seventeen have not
been attending school by May 2021. This is an increase of 500,000 learners,
compared to before the pandemic. South African Minister of Basic Education, Angie
Motshekga reported in November 2021 that approximately 300,000 learners withdrew
from primary schools all over South Africa over the course of six months (Mhlaba,
2021). Shepherd and Moholwane (2021) mentioned that the rate of learning loss in
2020 and 2021 was similar, due to lost school days and rotational attendance. It has
been calculated that since March 2020 and June 2021 most primary school learners
lost upwards of 70 per cent to a year of schooling. Teacher fatalities during the first
two waves of the pandemic amounted to 2,283 (0.57 per cent of the workforce) by May
2021. No clear association has been proven between schools being open and the

virus spreading more quickly (Shepherd & Moholwane, 2021).

The academic year of 2021 proved extremely challenging for South African education,
by virtue of the pandemic and infection rate of the Delta variant. The continued

guarantine, economic challenges, uncertainty, loss and bereavement led to increased
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anxiety regarding school attendance in South Africa (Silbert & Mzozoyana, 2021). The
reopening of schools for 2021 was intended for 27 January, however, the second wave
of the pandemic hit South Africa and Level 3 lockdown restrictions were imposed and
were lifted on 28 February 2021. Schools reopened on 15 February and have stayed
open since then, even though many learners continued school on a rotational basis
(Shepherd & Moholwane, 2021). However, schools were closed for a week longer in
July 2021, during the third wave of the pandemic under Extended Alert Level 4
lockdown (Shoba, 2021). Rotational learning continued, where learners attended
school on different days and implemented social distancing. Concern has arisen that
when learners return after two or three days, they might already have forgotten the
work taught and lessons have to be repeated. This greatly impacts the learners’
proficiency of key skills, namely reading amongst Grade 1 learners, who were not in
school for one full term of teaching. Shoba (2021) mentioned the DBE’s report that
almost two decades of educational gains were erased by the pandemic, which
includes educational time lost and that, as a result, 78 per cent of Grade 4 learners

are now unable to read skilfully, as shown by school-based assessments.

Online learning has been a lifeline for some learners but is out of reach for most
(Fricker & Alhattab, 2021). Landa, Zhou and Marongwe (2021) stated that teaching
during emergencies like the COVID-19 pandemic relies on access to basic technology.
BusinessTech (26 August 2021) reported that South Africa’s internet access rate only
stands at 64 per cent, which excludes 20 million citizens from accessing the internet
and online teaching opportunities. On a global scale, the World Bank calculated that
school closures impacted 1.6 billion learners. Learners from poorer communities were
cut off from teaching during the school closures, since having technology for anything
different from survival and acquiring crucial information was an extravagance at that
time (Landa et al., 2021).

A consequential percentage of South African learners live in rural areas, which was
calculated at 66 per cent of the total learner population in 2019. The South African
government faced challenges with delivering high-quality education to rural learners
even before the onset of the pandemic, which only increased when online learning
was imposed on teachers and learners (Landa et al., 2021). During the pandemic, the
government attempted to save the academic year by leaping into online and remote
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learning, by collaborating with non-governmental organisations. Initiatives emerged
focused on mobile, online and social media platforms, which included Zoom, Microsoft
Teams and WhatsApp groups. Several mobile network providers provided access to
zero-rated educational apps, which meant they did not use data and were essentially
free (Landa et al., 2021). However, the effect of the pandemic can already be seen by
the 5 per cent decrease in Grade 12 pass rates. Learners were especially harmed in
core content areas like mathematics and science - a study from the Telkom
Foundation confirmed that the absence of classroom learning caused regression in
high school learners (BusinessTech 26 August 2021). It is apparent that the calibre of
education amid the ongoing COVID-19 pandemic was impacted by less interaction,

lost days of teaching and a loss of teachers (Timm, 2021).

2.2.2 Electronic devices and types

Technology and electronic devices have developed rapidly in recent years, and most
children are increasingly being exposed to these devices during early childhood
(Oliemat, Inmeideh & Alkhawaldeh, 2018:591). This era of technological development
has enabled the use of electronic devices, including smartphones, computers,
touchscreen tablets, TVs, and video gaming consoles by children of all ages (Oliemat
et al., 2018). Electronic devices form part of many children’s’ lives, however, these
devices may have negative and positive impacts when used by children at a young
age (Fitriahadi & Tyastiti, 2020). This section will explore the literature on
smartphones, computers, touchscreen tablets, televisions, and video gaming

consoles.

2.2.2.1 Smartphones

Cell phones developed into smartphones, which have enabled users to access a
variety of applications, other than only making a basic phone call. Children begin
experimenting and playing on their parents’ phones as babies and toddlers (Brito &
Dias, 2020). Golden, Blake and Giuliano (2020) mentioned previous studies that found
that most infants had used smartphones before the age of one and that they are
regularly preoccupied with smartphones under the supervision of their parents.
Fitriahadi and Tyastiti (2020) found that children aged two to four spend two hours per
day on smartphones. Internet access on smartphones has become more affordable,
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which may have led to increased usage in children, adolescents and adults alike. Brito
and Dias (2020) reported that the favourite applications of children include games,
watching videos, music, tutorials and cartoons on YouTube. They also start to
research their interests on the Google search engine and use the camera and related
applications to draw on and edit photos. Kamenetz (2019) confirms that video viewing
is a firm favourite among children aged eight to twelve in the US, who spend around
2.5 hours daily on YouTube. Pifion (2019) reported that 24 per cent of eight to twelve-
year-old US children had smartphones in 2015. Kamenetz (2019) reported an increase
to approximately 53 per cent of US children having their own smartphones before
eleven-years of age in 2019, which means one in five (19 per cent) eight-year-olds
have their own smartphone. Self-reported smartphone usage by these children totals

almost five hours per day (Kamenetz, 2019).

Rich (2020) stated that screen content on smartphones has been made available to
almost anyone, due to its compact size and touchscreen navigated service. This
content includes educational applications, which aid in mathematics and language
learning. These interactive applications are increasingly being used in schools to
support the teaching and learning of core content and skills. Behnamnia, Kamsin and
Ismail (2021) stated that those educational games may amplify the creativity of
children while enhancing their learning, which leads to critical thinking, problem-
solving and collaboration with others. Children experience satisfaction from
smartphone usage, which increases their confidence when they finish tasks and
succeed in higher levels of games (Fitriahadi & Tyastiti, 2020). Smartphones have
other positive impacts, such as self-regulation, promotion of independence, and
learning by actively doing or through trial and error. They entertain and enable children
to discover their interests and socialise with others (Brito & Dias, 2020). According to
Rich (2020), mixed results were reported when receptive and interactive learning on
smartphone screens were compared: The performance of learners increased when
tasks were repeated, but learners’ working memory and attentional abilities may have
been overwhelmed. Fitriahadi and Tyastiti (2020) stated that the increasingly
widespread negative impacts of smartphone usage are visible when parental control
is lacking. Smartphones may also impact the social behaviour and emotional
intelligence of children and may then have a negative impact when addictive behaviour

towards mobile games emerges. Excessive smartphone usage during childhood has
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also been linked to reduced adolescent brain development, strained social
relationships, increased anxiety, sleep impairment and risk of depression (Pifion,
2019). Smartphones may expose children to inappropriate content online, encourage

sedentary behaviour and lead to inattention (Brito & Dias, 2020).

2.2.2.2 Computers

This era of rapid technological advancement has enabled children to become
computer experts from a young age (Gerwin, Kaliebe & Daigle, 2018). A study in the
US with 1,000 parents via telephone found that 27 per cent of children aged four to six
use computers daily and that such usage has become an integral part of children’s
lives (Mustafaoglu, Zirek, Yasaci & Ozdingler, 2018). Another study in the US by
Mollborn and Fomby (2020) found that approximately 80 per cent of children aged nine
to thirteen have access to computers. Computers and laptops (portable computers)
are now linked to the internet and serve a multitude of purposes, such as consumption
of media, creating, working, information seeking and learning (Mollborn & Fomby,
2020). Enthoven, Tideman, Polling, Verhoeven and Klaver (2019) found that computer
usage by children increased from 0.31 to approximately 0.46 hours daily at age six, to
0.74 to approximately 0.79 hours by age nine. Mastering computers at a young age
has enabled huge strides to be made in children’s preparedness for schooling, careers

and innovative thinking.

ICT (Information and Communication Technology) usage has increased in education
and learning with 21st-century classrooms embracing the transformations resulting in
an interactive and technologically advanced learning environment (Bagon, Gaénik &
Starci¢, 2018). Bagon et al. (2018) elaborated, saying that this learning environment
was collaborative, flexible and socially connected. ICT in education is beneficial to
cognitive development, literacy, motivation, communication and social skills. Learners
share a belief that computer-related learning supports more productive learning
conditions and is more interesting. Lupescu (2021) pointed out that computer usage
enables learners to work more comfortably with documents and follow along with

teachers’ classes.

Computer usage is associated with raising the efficacy of independent work and

increasing success. Learning with computers also provides opportunities to search for
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information from various sources, while providing feedback on the learning process.
Dunlap (2018) concurred by stating that academic software use in school leads to
more progress. Interactive programmes support all learners in developing their strong
points while improving weaker areas. Computer functions like email can improve
learners’ writing abilities and the internet can expand their worldview through the use
of virtual tours to various destinations (Dunlap, 2018). However, it is paramount to
mention that too much screen-time might impact academic performance negatively
(Mustafaoglu et al., 2018). Children may experience fatigue in the form of
nervousness, insomnia, irritability and a decrease in their attention span when they

remain seated at a computer for extended periods (Lupescu, 2021).

2.2.2.3 Tablets

Touchscreen tablets have only been used widely for less than a decade and have
increased in popularity as portable cellular devices with high-speed internet access
(Mollborn & Fomby, 2020). Tablets offer application software and functionality similar
to smartphones and computers - even preschool children have become users (Lin,
2019). Marsh, Lahmar, Ploughman, Yamada-Rice, Bishop and Scott (2020) found that
six in ten children aged three to four in the UK use electronic devices to go online,
while 49 per cent are using tablets for that purpose. An online survey of 198 parents
of children younger than three revealed that a quarter of those children use
touchscreen tablets daily for viewing cartoons, programmes and videos on YouTube.
They also use tablets daily for mathematics, reading applications and easy games.
Marsh et al. (2020), concluded that tablets are increasingly used by pre-schoolers due
to their screen size, ease of use and portability. Lin (2019) mentions a survey of 1,500
parents with children younger than twelve, of which 10.4 per cent of those children
younger than six own a tablet. Upwards of 20 per cent of those children use it for more
than an hour daily and 67.6 per cent of them accessed tablets before age six. Tablets
are increasingly incorporated into the school curricula worldwide. Oliemat et al. (2018)
described that touch-based features and applications for tablets have become more
affordable and are easily implemented in schools as an important learning tool, thus
they are vastly improved, compared to the devices used previously. Numerous studies
have reported that tablets can provide memorable learning experiences, which support
development and learning (Oliemat et al., 2018). Tablets encourage motivation and

persistence in task completion and enhance learners’ interest and determination when
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completing tasks. Tablets help develop early literacy skills and second language
acquisition. Learners are also able to do homework and conduct research on tablets
(Oliemat et al., 2018).

Trifunovié, Cievié, Lazarevi¢, Mitrovié and Dragovié (2018) pointed out that learners
using tablets in pairs or with adults have increased motor skills, and better geometric
and mathematical thinking, enhanced critical thinking and creativity when tested.
Learners develop interaction, communication and cooperation skills when working
with peers on tablets and even show positive attitudes towards learning. A study of
tasks completed on computers versus tablets concluded that 67 per cent of learners
had correct answers on tablets, and only 49 per cent had correct answers on a
computer (Trifunovi¢ et al., 2018:40). Ross (2020) mentioned that there are more than
15,000 educational applications available on the Apple App Store and the Google Play
Store contains just as many. Tablets are also used by learners with special needs,
with functions such as voice-to-text and dictated information (Ross, 2020).

Tablet usage may also be prolonged due to the entertainment factor and convenience
of use. Lin (2019) stated that the rapid changes of scenes and various light simulations
cause tired eye muscles, which have been associated with weak visual pursuit ability.
Overuse can lead to less interaction with adults, attention deficits, and impaired 3D
visual-spatial perception. Frequent tablet usage may detrimentally impact the fine
motor development of learners when compared with physical manipulation and
grasping of toys and objects (Lin, 2019). However, more research is needed to confirm
this. Teachers have reported that tablets can be distracting in class with their ability to

take you almost anywhere virtually (Ross, 2020).

2.2.2.4 Television sets

Televisions have been around the longest and a few channels focus exclusively on
educational and informational content for children, such as Sesame Street (Gongala,
2021). Smart TV’s enable the usage of applications like Netflix, Amazon Prime and
YouTube (Thompson, 2020). Searches on YouTube empowers children to be their
own teacher and pursue information about subjects they are intrigued by. Gongala
(2021) asserts that educational channels offer subjects like science, history, art,
mathematics and geography. Children are exposed to universal languages and
different types of sports. Children are also inspired by documentaries and programmes
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to attempt new things and discover more interests (Gongala, 2021). The types of
programmes watched by children shape their attitudes and personalities and may
influence their environmental and social awareness, and holistically promote cognitive,
social and emotional development (Sabardila, Markhamah, Arifin, Kusmanto,
Hidayah, Kurniasari & Saputro, 2021). Children’s programmes teach a variety of skills,
such as peer interaction, dealing with emotional trauma, navigating difficult situations
and sparking the imagination through interactive quizzes. Some programmes like Sid
the Science Kid, teach mathematics and problem-solving, alongside analytical thinking
(Sabardila et al., 2021).

Khanyile (2021) reports that South African children spend more than three hours daily
in front of screens, which excludes school-related screen time. This information was
stated in the 2018 Healthy Active Kids South Africa report, which also found that 94
per cent of babies and toddlers from urban and low-income households ignored the
suggestion of no screen time for children younger than two (Khanyile, 2021).
Tumbokon (2020) agreed by mentioning that no educational benefits are provided for
children younger than two as it takes up time that could have been spent exploring,
interacting and playing. Studies have shown that children with TVs in their bedrooms
spend half an hour more on their TVs and are likely to be depressive, overweight,
emotionally distressed, victimised, physically aggressive and have underdeveloped
social skills by age thirteen (Tumbokon, 2020). Children bombarded by TV in the
background at home experience difficulties concentrating on voices when background
noise is present. This attention difficulty continues in school when learners are unable
to pay attention to teachers. Therefore, an increase in TV decreases time spent talking
to family members and learners struggle to adjust to aural learning, after being used
to fast-paced visual stimulation on the TV. Tumbokon (2020) emphasised that less
effective homework is completed with TV in the background and that learners in that
type of environment retain less information. TV watching is also associated with less
sleep, which decreases children’s alertness and leads to poor school performance
(Tumbokon, 2020).

2.2.2.5 Video gaming consoles

Video game consoles are multimedia devices providing fun and entertainment, on

which one can perform many activities simultaneously. Gaming consoles have risen
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in popularity, totalling 29.4 million worldwide shipments of PlayStation four consoles
and Nintendo Switch totalling 34.74 million consoles by the end of 2017 (Griffith,
2019). Gregory (2020) stated that US spending on gaming consoles during 2020
increased by 63 per cent when compared to March 2019. Paswan (2020) confirmed
that the video gaming industry is very popular among children and adults alike, due to
its high-quality graphics, attractive audio and a colourful ambience. Gaming consoles
contain applications such as Spotify, Hulu, Netflix and YouTube, and an app for
playing Blu-Ray discs. Gaming consoles also enable video calling via Skype to
connect with fellow gamers or family members, as well as function as an internet
browser (Griffith, 2019).

Gaming consoles are associated with many benefits to children. Gregory (2020) stated
that gaming consoles are emotionally, socially and motivationally beneficial. Children
are able to socialise in teams online, while negotiating, taking turns, collaborating and
thinking critically to reach goals. Video gaming has a therapeutic value for mental
health, by creating a sense of agency and having a modicum of control over outcomes
(Gregory, 2020). Video gaming on consoles can improve mood, lessen anxiety and
enhance relaxation while building emotional resilience through failed attempts and
learning to deal with losses (Brennan, 2021). Video gaming can boost reading skills
since even young players have to figure out the instructions for gameplay. Games like
Minecraft, which is set in a 3D world, develop visual-spatial skills, such as distance
and space. Problem-solving skills are also improved through puzzles and mysteries to
be solved, alongside flexible thinking and planning. Video gaming extends imaginative
play and creative thinking, as well as persistence, to achieve goals in-games and in
real life (Velez, 2021). Excessive usage of gaming consoles has been associated with
concentration issues, which directly impact school performance (Paswan, 2020).
Video gaming may lead to sleep disruption, addiction to gaming and violent behaviour
such as aggression and irritability. In rare cases, when children are addicted to
gaming, they become highly irritable, experience hallucinations and physical pain, and
become at risk for obesity (Brennan, 2021). Paswan (2020) found that excessive video
gaming may impact children’s ability to differentiate between reality and fantasy, which
results in nightmares. Children are exposed to violence in games if not monitored by

parents; which may also impact their anger management (Paswan, 2020).
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2.2.3 The social development of the learner

Social development during early childhood is regarded to be crucial in social
competence (Carson, Lee, Hesketh, Hunter, Kuzik, Predy, Rhodes, Rinaldi, Spence
& Hinkley, 2019). Social skills are classified as possessing the capability to develop
positive relationships and interact with other people. Carson et al. (2019) described
social skills as critical abilities that underlie social competence and development. Well-
developed social skills in early childhood are associated with better school
performance, mental health and future employment; as well as less substance abuse

and criminal activity in adolescence and adulthood.

Malik and Marwaha (2020) concurred that children who fail to follow the trajectory of
social development as is expected will experience emotional and mental health
problems. Possible mental health issues manifest as compulsive behavioural
activities, withdrawal and minimal interest in socialising, repeated impulsive and
aggressive behaviour, struggling to play with peers, minimal or no communication,
stunted language development, and even a loss of prior developmental achievements
(Palmer, 2019). Children develop social skills through playing and interacting with
siblings, peers, parents and others at home and in school settings (Carson et al.,
2019).

During the initial years of childhood, children acquire social and emotional skills,
including sharing, regulating emotions and following instructions. These skills form the
foundation for developing numeracy, literacy and other cognitive abilities (Palmer,
2019). Palmer (2019) stated that children experience healthy social development
when they have responsive and nurturing relationships with family members and
caregivers. Social development is crucial during early childhood, when children’s
brains are developing swiftly, including their capability to learn crucial social skills.
Palmer (2019) advocated that social and emotional development is affected by
experiences and genetics, and together they form the architecture of the brain.
Children’s experiences of interactions and the environment lay a strong or weak

foundation, depending on the quality of these experiences (Palmer, 2019).

Social development plays a meaningful role in school readiness, which refers to the
preparedness of children to be successful in a structured learning environment

(Graham, 2020). Social and emotional learning (SEL) is essential for school readiness
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and a predictor of academic success. The process of SEL includes setting and
achieving positive goals, managing and understanding emotions, forming and
maintaining relationships, and making responsible decisions. Social development

involves experimental learning and the refining of social skills (Graham, 2020).

Kalish (2019) also found that SEL enhances academic achievement and helps prevent
violent behaviour and mental health issues. Social and emotional competence enables
children to become self-aware, confident and manage their impulses, which leads to
behavioural improvements and academic achievement. A vital SEL skill is motivation,
which encompasses the achievement of goals through utilising emotional factors,
persevering when faced with obstacles and enjoying the learning process (Kalish,
2019).

ECE is full of opportunities for learners to build and practise their social skills (Palmer,
2019). The ECE environment should provide quality experiences since it directly
impacts the degree to which children develop socially and emotionally. A high-quality
environment is defined as one with warm, frequent and stimulating interactions with
educators and peers, with educators being attentive to the needs of individual learners
and building on the strengths of learners. Palmer (2019) advocated that early
childhood teachers are trained to identify barriers to social and emotional development
and can provide families with advice and support to address these barriers. Irshad,
Maan, Batool and Hanif (2021) agreed that ECE is a crucial foundation for children’s

social competence, as well as educational and cognitive future development.

Early childhood educators must provide learners with assistance and guidance to
accelerate holistic development. Early childhood educators know social
developmental milestones and use them as a guideline for interventions (Search
Institute, 2018). During primary school years, learners start paying more attention to
others around them, while comparing themselves to peers and attempting to fit in.
Learners become more selective when choosing friends and start to make judgements
about others’ actions. Learners that are aged six to seven are seen with one friend,
while learners aged eight to nine could have many best friends. Learners show more
interest in the differences between girls and boys (Search Institute, 2018). Learners
regularly want to play with same-gender peers, which is sometimes challenging for
children still developing gender identity. Learners also become aware of pre-existing
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stereotypes, biases and rejection based on gender, race, weight and age, even more
so when they experience these biases (Search Institute, 2018). Early childhood
development of social skills is therefore crucial to ensuring optimal brain development
and social competence, to increase future academic achievement and holistic
development (Kalish, 2019; Graham, 2020).

2.2.4 Cognitive development of the learner

Early childhood is a time for playing, blending fiction and facts, and learning to use
language to think about the world (Loalada, 2021). Sagar (2019) describes cognitive
development as the ability to explore, think and understand. Early experiences form
new connections in the brain. The quantity and quality of these experiences impact
the strength of the synapses (brain connections) (Lang, 2019). Cognitive development
is enhanced when learners are healthy, socially connected, and emotionally secure.
The advancement of knowledge and problem-solving capabilities increases children's
ability to understand the world. These skills are crucial for sensory processing and
learning new things, which begin in early childhood and improve with support and
practice. Crucial cognitive skills include language learning, attention, memory,
processing, reasoning, solving problems, thinking, pattern recognition, and cause and
effect (Sagar, 2019).

Jean Piaget's cognitive development theory is regarded as the most comprehensive
(Sagar, 2019). Piaget found that children continuously try to balance the way they
understand the world. When children are faced with new things, they will assimilate
them into their existing schema and match them with something already known, or
they will accommodate the new situation by expanding their knowledge structures
(Loalada, 2021). During school age years complex cognitive skills are developed,
which carries learners through school and prepares them for learning as adolescents
and adults. These complex skills include problem-solving, reasoning (complex and
novel problem-solving), symbolic thought and working memory (manipulating and
storing information simultaneously) development (Lang, 2019; Peng & Kievit, 2020).
Peng and Kievit (2020) add executive functioning to the list, which encompasses the
processes behind cognitive and social-emotional goal-oriented behaviours that lead

to self-control, self-regulation, and flexible thinking.
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Piaget advocates that the cognitive development process occurs when children
interact with the world (Lang, 2019). Primary school learners (aged between seven
and eleven) form part of Piaget's concrete operational stage of cognitive development,
during which learners transition from symbolic thinking to logical operational thinking.
They begin to process ideas and thoughts internally (Lang, 2019). During this stage
learners start thinking logically about events occurring concretely; the concept of
conservation is developing regarding change of shape and how certain properties
remain; learners can reverse things mentally (return objects to their original shape);
learners become less egocentric and begin to consider other people's feelings and
thoughts (McLeod, 2021).

Primary school settings are structured, enabling opportunities to explore interests,
connect with others, discover new skills, and use new knowledge in interesting ways,
with enough time and space to process learning (Lang, 2019). Cognitive learning is
described as an active learning style, which maximises the brain's potential to connect
new information with existing schemas and increases retention and memory capacity
(Valamis, 2021). Components of cognitive learning include comprehension, memory,
and application. Learners have to understand why different subjects are learnt, which
increases learning efficiency. In terms of memory, information should not be crammed,
but a deep understanding of a subject should be encouraged. This increases a child's
ability to relate previous life experiences with new information. Cognitive learning
strategies help learners to apply new skills and information in real life situations and
support the development of problem-solving skills (Valamis, 2021). Cognitive learning
has shown many benefits, as claimed by Valamis (2021). It leads to lifelong learning,

where learners can continue building on previous knowledge and apply new ideas.

Cognitive learning encourages learners’ confidence in approaching new activities, by
deepening their understanding of subjects and practising new skills. Problem-solving
skills are enhanced through cognitive learning, which is necessary when challenging
tasks are attempted. Comprehension of new information is also improved by
deepening understanding of subjects and materials (Valamis, 2021). Piaget
summarised cognitive learning strategies of learners as accommodation (modifying

what is known to account for new information), assimilation (arranging new information
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in their minds alongside what is known), and equilibration (balancing what is known
with what they are attempting to acquire) (Valamis, 2021).

The University of Michigan Health (2021) listed several cognitive development
milestones for primary school learners. Learners aged seven should be able to have
a stable understanding of time, grasping seconds, minutes, hours, days, weeks,
months, seasons and even years. They prefer specific learning styles, such as quiet
and independent or hands-on. Learners can solve simple mathematics problems
concretely, by using objects. They can consider problems and issues focusing on a
single factor at a time (University of Michigan Health, 2020). Learners aged eight
should manage to skip count in twos and threes. They understand which day of the
week it is, though they may not know the calendar date. Learners can read basic
sentences and complete single-digit addition and subtraction sums. Learners can
differentiate between left and right. Most of the time, these learners have a black or
white perspective, where something is either right or wrong, beautiful or ugly
(University of Michigan Health, 2020). Learners should have ample opportunities to
ask questions, explore and learn by observing in primary school. Focusing on cognitive
skills is crucial in early childhood, to enable early detection of challenges or delays
and empower educators to address these issues, which can prevent learners from

struggling later in life (Sagar, 2019).
2.3 Theoretical framework — Albert Bandura’s (SCT) Social Cognitive Theory

The SCT was created by Albert Bandura, a renowned professor of psychology at
Stanford University (Vinney, 2019). Behavioural theories initially suggested that all
learning took place due to associations formed through conditioning, reinforcement
and punishment. Bandura believed that behavioural development had an important
social element and that people learn through observing others’ actions to gain new
knowledge and then can adjust their behaviour (Bandura, 1971; Cherry, 2021).
Bandura, therefore, performed an array of experiments in 1961 and 1963, to ascertain
if a social behaviour such as aggression can be accrued through observation and

imitation.

The experiments, named the Bobo doll experiments, entailed children observing a

model hitting an inflatable doll and Bandura proved that children emulate behaviour
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that they observed from others (Bandura, Ross & Ross, 1961). Bandura popularized
the Social Learning Theory in 1977, which defined his perspective on learning through
observation and motivation. Observational learning could explain various behaviours
not accounted for in existing theories (Bandura, 1971; Cherry, 2021). Bandura adapted
his theory to become the Social Cognitive Theory (SCT) in 1986, to assert the cognitive
aspects of observational learning and to show how cognition, behaviour and the
environment collaborate to shape the development of humans (Bandura, 1989;
Vinney, 2019). The social aspect of the theory recognises the social origins of most
human action and thought, whereas the cognitive aspect acknowledges the impactful
causal contribution of human thought, which then affects motivation and action
(Bandura, 1989; Beauchamp, Crawford & Jackson, 2019).

The core concepts of SCT include learning through observation and the internal
mental state of a person is crucial to the process. This theory acknowledges that just
because learning took place, that does not automatically result in a behaviour change.
Bandura asserted that most human behaviour is learnt through observing the
behaviour of a model, which suggests how new and different behaviours are
recreated. These observations are coded in the brain and may guide behaviour on
later occasions (Bandura, 1989; Cherry, 2021).

Various factors influence a person's ability to learn and perform new behaviours.
External forces and internal thoughts influence the cognitive learning process.
Behaviour and learning are therefore impacted by things seen in the environment,
social interactions, observed behaviours and how they are interpreted (Bandura,
1989). The SCT, therefore, describes the process of learning in a social context, which
involves personal factors (cognition), environmental factors and human behaviour that
influence one another and is also referred to as triadic reciprocal determinism
(Bandura, 1989; Beauchamp, Crawford & Jackson, 2019). The SCT encompasses
several key assumptions. People acquire new behaviours and knowledge through
observation of a model (Bandura, 1989). Learning happens in social situations,
through compelling mutual interaction between the environment, the behaviour and
the person (Bandura, 1989; LaMorte, 2019). Reinforcement and punishment directly
impact learning and behaviour — humans develop expectations about possible

consequences of responses in the future, based on the reinforcement or punishment
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of current responses. Cognitive factors influence whether behaviour is acquired or not,
while mediational processes impact behavioural development (Bandura, 1989). Past
experiences are taken into account, to determine if a certain behavioural action will
occur (Bandura, 1989; LaMorte, 2019).

Observational learning makes use of three types of models. Live models are real life
individuals acting out or demonstrating a behaviour. Symbolic models are characters
portraying behaviours in films, books, online media and TV programmes. Verbal
instructional models include explanations and descriptions of behaviours (Bandura,
1989; Cherry, 2021; Williams, 2018). Observational learning follows a sequence of
four processes (Bandura, 1989; Vinney, 2019). Attentional processes highlight the
information selected in education for observation, through the various types of models.
Retention processes follow, where learners remember the observed behaviour and
information, to be recalled and reconstructed successfully at a later stage. Production
processes encompass the reconstruction of the memories of observations, to apply it
in appropriate situations. In some cases, the observed action will not be precisely
replicated but instead is modified to produce a variation of the behaviour fitting the
context. Motivational processes determine if observed behaviour is performed, based
on the outcomes for the model. When the observed behaviour is rewarded, motivation
to reproduce it later increases (Bandura, 1989; Vinney, 2019). It is also noteworthy
that good role models are essential, whereas poor role models have a corrosive

influence on observational learning (Williams, 2018).

The COVID-19 pandemic impacted education since 2020 in South Africa, which
mandated working and learning from home during school closures. Many learners
completed schoolwork on online learning platforms, while others had no access to
online resources. Many parents complained that they were busy with work at home or
were unsure of how to teach online work to learners. Beauchamp et al. (2019) declared
that daily activities and tasks are rarely performed in isolation and are usually done in
interdependent and social settings. People are dependent on proxy agents to support
the achievement of objectives and goals. SCT helps us to understand how people are
influenced and how they also impact the environment (Valamis, 2021). Through
observational learning, learners can acquire new knowledge quickly when they take
individual responsibility and act. Teachers, peers and parents are all active models
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who support the development of social and cognitive skills through direct and indirect
teaching (Valamis, 2021). Teachers use multisensory approaches in a classroom,
which requires various activities (verbal, visual, tactile and kinaesthetic) when learners
are acquiring a new skill; and it improves retention (Fullbrook, 2021). Teachers also
use peer and group work when teaching new skills. Group work is beneficial to
learners. Higher ability learners are grouped with struggling learners, who support and

coach each other.

Learners pay more attention to their peers, than when a teacher presents a lesson
(Fullbrook, 2021). Less motivated learners are also paired with highly motivated
learners, which increases their learning motivation. Learners’ motivation can be
intrinsic or extrinsic; the latter being the case when other learners are rewarded for the
same behaviour. Motivation also increases learners’ self-efficacy, which occurs when
they are verbally persuaded and receive constructive feedback. When learners
develop confidence and a belief in their own abilities, they will try harder to succeed
(Fullbrook, 2021). SCT as theoretical framework will enable the researcher to
determine how parents as models for social and cognitive learning impacted the
development of learners during the COVID-19 pandemic. The researcher will also
determine how the school closures and online learning impacted the social and
cognitive development of the learners, who had far less school contact time with
teachers and peers and were dependent on online learning, with the assistance of

their parents.

Adolt-Silva (2021) conducted a study focusing on how executive functioning skills are
not taught often to learners with Attention-deficit/hyperactivity disorder (ADHD) or
learning disabilities in art classrooms in Pennsylvania in the US. Adolt-Silva (2021)
believed that teaching should include environmental models and support relationships
in various modalities adaptable to each child. This supports the learning of skills
inclusive of self-regulation, perspective taking, self-control, communication, taking on
challenges, making connections and problem-solving. Adolt-Silva (2021) implemented
Bandura’s SCT as the study framework; specifically, the dynamic reciprocal
determinism concept (the interdependence of the environment, past experiences and

reciprocal interactions between people). Adolt-Silva (2021) used a qualitative design
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and interviewed eight art teachers regarding their teaching practice and teaching of

executive functioning skills.

SCT as a framework was applied successfully and Adolt-Silva (2021) found that many
teachers were implementing strategies that encouraged the development of executive
functioning skills through planning and scaffolding. However, teachers felt that they
needed professional standards and requirements for teaching these skills. Teachers
embraced the triadic approach in daily classroom activities, which empowered
learners with ADHD or learning disabilities to learn executive functioning skills through
art. Adolt-Silva (2021) used the information from the teachers to create a three-day
professional practice-based, development programme. Arundell, Parker, Timperio,
Salmon and Veitch (2020) conducted a study in Australia on the major public health
concern that arose from excessive screen time behaviours of parents and children at
home. Arundell aimed to discover if parents’ and children’s screen time behaviours
clustered together and to understand the correlates of the familial clusters, which
would help to inform whole-family intervention strategies. The study, framed by SCT,
categorised familial typologies and detected the essential adaptable correlates of the
familial typologies. Parents reported the duration of screen time behaviours of their
children (aged two to eleven) and themselves on devices like TV’s, electronic games,

computers, tablets and smartphones for work and leisure.

Arundell et al. (2020) achieved success in identifying three familial typologies of screen
time behaviours. Arundell emphasised that screen time behaviours can be affected by
parental behaviours, the household setup, child preferences, role models and school
policies. Rahman and Farzana (2019) conducted a study on children growing up with
multiple digital media devices within households. Rahman and Farzana (2019) stated
that children and parents spend a substantial amount of time on digital devices.
Children are inclined to copy their parents, to view, imitate and also learn from their
behaviours. The researchers conducted a quantitative analysis of data from 87 parents
from Bangladesh and Thailand, to determine if there is a relationship between device
usage by children and parents. Rahman and Farzana (2019) found a statistically
strong significant relationship between a parent’s extent of device usage, the child’'s
device usage and age group. The findings were consistent with SCT, emphasising
that children learn by observing, imitating, and modelling.
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Wong, Tung, Rao, Leung, Hui, Tso, Fu, Jiang, Zhao and Ip (2020) conducted a study
aiming at disentangling the pathways of parental device usage, parent-child
interaction, children’s screen time behaviours and children’s psychosocial difficulties
of families in Hong Kong who are disadvantaged. Parents of children aged three
reported on how many hours their children spent on electronic devices daily and
evaluated the psychosocial behaviour of their children with the strengths and
weaknesses questionnaire. Parents self-reported on their device usage and the
occurrence of parent-child interaction. Wong et al. (2020) found that children may
subsequently learn and imitate modelled screen time behaviours of parents. Parents
become distracted by electronic devices in front of their children, which links parental
device usage to children’s screen time behaviours. Wong et al. (2020) reported that
these parents often engage in device usage during interaction with their children. The
study proved the hypothesis that children’s device usage behaviours can be learned
from parents, which reflects the key aspect of SCT stressing the importance of

modelling and observation during the learning process.

In this study, the focus is on the impact of electronic device usage on the social and
cognitive development of Grade 3 (previously referred to as Grade 2) learners during
the COVID-19 pandemic. Previous research has associated positive and negative
impacts of electronic devices on children. The SCT as a framework will guide the
guestionnaires that parents, teachers and learners will complete. Parents will report
on their own electronic device usage, as well as their children’s screen time, which will
show if learners’ screen-time is closely linked with that of parents. Learners had to
complete online work, without modelling and guidance from teachers and peers, which
may have impacted their social and cognitive development. Some parents were too
busy with their own work or were uncertain of how they could support their children
with online work, while some did not complete online work at all. Teachers are able to
provide information regarding the social development of learners by having
continuously observed these learners’ social interactions during the 2022 school year.
Cognitive development with regards to mathematics is a social activity in the
Foundation Phase, where all new skills are taught in small groups, where modelling of
the new skills takes place and learners are supported and motivated to imitate and
retain the new skills. This study, therefore, highlights the observational learning of

SCT, which includes attention, retention, production and motivation (Vinney, 2019).
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2.4 Review of related empirical studies

The ongoing COVID-19 pandemic has posed huge challenges to education and
childhood development worldwide (Daniel, 2020). This section of the study will review
related empirical studies on the usage of electronic devices by learners during the
COVID-19 pandemic, followed by the impact of electronic devices on learners’ social
and cognitive development. This section will conclude with a review of the strategies

suggested by studies to mitigate the effect of electronic devices on learners.

2.4.1 Usage of electronic devices by the learners during the COVID-19 pandemic

Since April 2020, more than three billion people have been sheltering at home
worldwide (Wiederhold, 2020). Upwards of 130 countries imposed restrictions limiting
the movement of their citizens in an attempt to avert the spreading of the COVID-19
virus. Wiederhold (2020) stated that 90 per cent of learners were cut off physically
from schools, while technology became a lifeline for learners to interact with friends,
play and access educational content. Screen time has been increasing even before
the COVID-19 break-out. Wiederhold (2020) referenced a 2019 report from Common
Sense Media which determined that learners aged eight to twelve in the US use
electronic devices for entertainment purposes for approximately five hours per day,
excluding educational usage. Learners’ device usage has skyrocketed and doubled
those numbers with the lack of in person interactions during the pandemic. Wiederhold
(2020) reported that learners of all ages spend approximately three hours daily on
electronic devices, which has increased to six hours daily. The real number is even
higher for many learners, prompting concern regarding the potential detrimental
impact of excessive screen time on learners. The increase in device usage may be
necessary for online learning, social interaction, entertainment and distraction in these

uncertain times, which allow their parents to work from home (Wiederhold, 2020).

Wiederhold (2020) highlighted that the American Academy of Paediatrics (AAP) even
suggested that screen time rules should be rethought in light of COVID-19. The AAP
encouraged focusing on the screen time type, instead of the length of usage, such as
using video calling to keep in touch with people. Dray (2020) reported that the UK
government identified excessive device usage by learners as an increasing concern

in April 2019. Since then, lockdown measures have driven learners to participate in
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online learning and social media to stay connected. Dray (2020) also mentioned the
survey carried out in 2019 by Census Wide on 2000 families with children aged below
fourteen, which found that children spend approximately twenty-three hours weekly on
electronic devices. Pandya and Lodha (2020) concurred that the pandemic has
established online teaching as the sole medium for social-emotional interactions and
connection and referred to a study done by Forbes, which reported a 50 to 70 per cent
increase in internet usage daily during the pandemic - 50 per cent thereof was spent

on social media in 2020.

A study was done in Germany by Wunsch, Nigg, Niessner, Schmidt, Oriwol, Hanssen-
Doose, Burchartz, Eichsteller, Kolb, Worth and Woll (2021) found that screen time
heightened naturally during the pandemic since adults and learners were required to
use electronic devices for communication, mainly for online meetings and educational
purposes. Normal daily lives were now transferred to an online environment. Wunsch
et al. (2021) stated that the German School Barometer study, in which 1000 teachers

completed a survey during the first lockdown period in 2020.

The study found that 84 per cent of teachers used task sheets for teaching during the
lockdown period, while only 14 per cent used video conferencing. Wunsch et al. (2021)
conducted a longitudinal observational study of 1,711 children aged four to seventeen,
with multi-stage sampling. Parents of learners under age eleven filled in the
guestionnaires on behalf of their children. Wunsch et al. (2021) noted that pre-
pandemic electronic device usage by learners was directly related to heightened
screen time during the pandemic and less physical activity. The study’s main limitation
was its use of self-reported surveys, which may be influenced by the social desirability
of answers and wanting to answer in ways that do not reflect negatively on the
participant (Wunsch et al., 2021). Dutta, Mukherjee, Sen and Sahu (2020) studied the
impact of the lockdown in India on screen time and sleep behaviour. The researchers
referred to a study by a non-governmental organisation, Child Rights and You (CRY),
which reported that 88 per cent of participants experienced a tremendous increase in
screen time of urban children in India. Dutta et al. (2020) conducted an online survey
via email links and social media, to determine if screen time has detrimental effects on
children aged eight to sixteen. Dutta et al. (2020) found that screen time did not

increase with a high percentage of the 153 participants before and during the
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pandemic. Increases of usage were reported as smartphones at 14 per cent, TV's 4
per cent, computers at 9 per cent and tablets at 2 per cent. The study limitations were
the number of participants and the lack of information about sleep disturbances pre-

pandemic. More participants could provide more conclusive results (Dutta et al. 2020).

Xiang, Zhang and Kuwahara (2020) studied the total time on screens of children and
adolescents spent on internet use, leisure (TV and videos), computer/smartphone
games, reading/studying online, homework, school lessons and social media use. The
study took place in Shanghai, China and was a natural experimental longitudinal study
of 2427 children aged six to seventeen, from five schools with two surveys. Screen
time was categorised into short (less than two hours daily) and long (more than two
hours daily). Xiang et al. (2020) found that the physical activity of participants
decreased substantially from nine hours per week pre-pandemic to 1.75 hours per
week, which is a decrease of 435 minutes on average. Physically inactive children
became increasingly prevalent, from 21.3 per cent to 65.6 per cent. Xiang et al. (2020)
concluded that screen time increased considerably amid the pandemic averaging

1,730 minutes/30 hours weekly, while leisure screen time also increased.

Lau and Lee (2021) conducted a study in Hong Kong, inspired by the school closures
amid the pandemic. Teachers had to adapt the curriculum for distance learning to
reach learners at home, who in turn needed parental support to participate in distance
learning. Lau and Lee (2021) were concerned that learners were at risk for excessive
electronic device usage during suspended classes, which may be detrimental to their
development. The researchers used convenience sampling of 6707 kindergarten and
primary school learners’ parents in an anonymous online survey. Lau and Lee (2021)
found that 98.8 per cent of primary school learners had to do distance learning during
class suspension and received two to four assignments daily, of which 83.8 per cent
were online (pre-recorded materials and other online platforms). Only 14 per cent of
the learners were able to complete the online assignments without the help of their
parents. Lau and Lee (2021) also reported that 75.7 per cent of learners used
electronic devices excessively - the primary school learners (40.2 per cent) spent over
two hours in front of screens for online assignments. More than half of the primary
school learners (20.7 per cent) used electronic devices for two to three hours, closely
followed by the 18.4 per cent of learners who used electronic devices for three to four
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hours (Lau & Lee, 2021). The limitations include conducting the research in the early
stages of the pandemic and only capturing the duration of screen time (not the nature
or type) (Lau & Lee, 2021). The answers of participants may also be subjected to self-

report bias and social desirability of answers.

Kovacs, Starc; Brandes, Kaj, Blagus, LeskoSek, Suesse, Dinya, Guinhouya, Zito,
Rocha, Gonzalez, Kontsevaya, Brzezinski, Bidiugan, Kiraly, Csanyi and Okely (2021)
conducted a multi-national, cross-sectional study in Spain, Germany, Russia, Italy and
France. The study was inspired by the COVID-19 pandemic in Europe and how screen
time and physical activity were affected by the restrictions, to inform adequate
strategies and mitigation measures. Convenience sampling was implemented with an
online survey from May to June 2020 of learners aged six to eighteen. Kovacs et al.
(2021) used the AAP recommendation of a maximum of two hours of daily screen time
as a baseline. Kovacs et al. (2021) found that 70 per cent of the participants exceeded
two hours of screen time daily on weekdays, while almost 66 per cent exceeded screen
time on weekends. Kovacs et al. (2021) suggested that insufficient physical activity
and excessive electronic device usage are predictive of health issues and future
strategies for mitigation should be designed to avoid the higher amount of screen time
becoming the norm. The limitations of the study were the self-and parent-reported
surveys, which may be subjected to bias in recalling and social desirability, as well as
the fact that recreational screen time was not reported (only educational time) (Kovacs
et al., 2021).

Tough and Madigan (2021) were concerned that existing research was limited to
cross-sectional studies or used the national norms for the comparison of data. The
researchers, therefore, conducted a study on how the pandemic increased
recreational screen time prior to the pandemic and which COVID-19 media-related
and population factors influenced the immensity of heightened screen time among
learners. Tough and Madigan (2021) conducted a study on the recreational screen
time of 1333 mothers and their children aged five to nine in Calgary, Canada. The
findings showed that COVID-19 screen time increased by 95 per cent, to
approximately 23.57 hours weekly, which is an increase of eleven hours on average.
Mothers who imposed screen time rules and were aware of their children’s screen time

activities reported less of an increase in screen time of their children, using electronic
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devices 3.5 hours per week. Tough and Madigan (2021) also found that families
struggling financially and experiencing psychological stress reported the highest
elevation in screen time. The study had a few limitations, such as not addressing if the
increased screen time puts children at risk, not enough detail regarding media types
and context of screen time (co-viewing or educational) and what health outcomes are

impacted by electronic device usage (Tough & Madigan, 2021).

2.4.2 Impact of the usage of different electronic devices on learners’ social
development

The effects of electronic device usage on young children have become a concern,
especially how it interrupts parent-child interactions and causes disrupted
relationships (Gerwin et al., 2018). Schleisinger, Hirsh-Pasek and Golinkoff (2018)
stated that 98 per cent of American households with children aged two to eight have
mobile devices, which is an increase from 75 per cent in 2013, of which 45 per cent
have their own mobile devices. Schleisinger et al. (2018) noted that research is
accumulating on how social interactions drastically change when children come into
contact with electronic devices. The main concern is that electronic devices are
designed for solo activities, which decreases social interaction with parents eager for

interaction.

Books traditionally supported social interactions, motivating learners to ask questions
and connect to life experiences. In contrast, electronic books discourage
conversations, since they interrupt the audio narration and thereby obliterate social
interactions. The conversations that take place when interacting with electronic books
are more focused on how to manipulate the devices and distract the children from the
story, which results in weaker listening comprehension of children aged two to five
when compared to reading traditional books with parents (Schleisinger et al., 2018).
Electronic games require the continuous attention of children and displace
communication with caregivers almost completely when compared to normal play of
children aged four to six with parents. Schleisinger et al. (2018) concluded that
research is just beginning on using mobile devices and their effect on social

interactions and more studies are required to comprehend the effects long-term.

The American College of Paediatricians (2020) studied a national sample of 40,337

children aged two to seventeen in 2016 and evaluated their usage of electronic
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devices. The ACP found that children exposed to electronic devices for more than one
hour daily showed less curiosity, more difficulty making friends, lower psychological
well-being, lower self-control, less emotional stability and are difficult to care for. The
American College of Paediatricians (2020) then conducted a meta-analysis of existing
studies and referenced a study in Denmark on the relationship between depression
and excessive electronic device usage. The longitudinal study followed a cohort of 435
adolescents into adulthood and found that every additional hour of electronic device
usage is associated with greater chances of depression and anxiety that lead to social
isolation. Another study of 300 learners found that smartphones that are close to
learners on a table decrease the attention of learners during social interactions. This
distraction leads to less enjoyment of social interactions (Dwyer, Kushlev & Dunn,
2018).

The American College of Paediatricians (2020) noted that various studies have linked
TV viewing violence with future aggressive behaviours. One study was done on Grade
3 learners and their teachers and found that media violence exposure leads to more
verbally and physically aggressive behaviour. The ACP stated that violence is shown
frequently in various media sources in manners that reinforce aggressive behaviour
as realistic, without consequences and justifiable. The American College of
Paediatricians (2020) points out that even parents of toddlers use smartphone games
to entertain their children, who in turn start to act with aggression towards others, show
decreased empathy, interpret the behaviour of others negatively, respond with
violence when confronted and are less prosocial. The American College of
Paediatricians (2020) found that upwards of 85 per cent of video games contain
violence, which lessens children’s ability to comprehend others’ emotions and
decreases children’s sensitivity to emotional cues. In person social interactions are
displaced by screens, which leads to a reduction in social skills (The American College
of Paediatricians, 2020).

Matthes, Thomas, Stevic and Schmuck (2021) noticed that parents expect excessive
electronic devices used to have negative effects on family relationships and social
development. Smartphones have fostered tension between children and parents since
smartphones are perpetually accompanying children and causing conflicts with
parents. Matthes et al. (2021) aimed to determine if parents’ smartphone usage
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impacted their inability to control their children’s usage of smartphones and if it is linked
to conflict. Matthes et al. (2021) conducted a two-wave panel survey with pairs of
parents and children aged ten to fourteen and took a quota sample based on gender,
age and education of parents. Matthes et al. (2021) found that excessive smartphone
use by parents directly predicts the anticipated inadequacy of parental control over the
usage of smartphones by children. This lack of control also predicted conflict between
children and parents regarding how children use smartphones. The study was limited

by self-report measures and memory recall biases (Matthes et al., 2021).

Ralph (2018) conducted an empirical case study in Canada on prosocial sharing
behaviour when engaging with electronic devices, in this case, iPads. The study was
framed by social learning and social exchange theories. Ralph (2018) implemented a
mixed methods design with video ethnography. A field-study group of three preschool
children aged four and one teacher was selected. Results showed that prosocial
behaviours were more frequent than antisocial behaviours. The negative social
behaviours comprised only 2 per cent of all behaviours. Ralph (2018) noticed possible
negative impacts of iPad sharing, such as the occurrence of bullying. However, the
teacher’s presence reduced such behaviour and would have intervened. The activities
on the iPad could be too fast-paced, distracting or overstimulating, but the researcher
selected activities appropriate to the attention span of the learners. The limitations
included generalizability, sample size and the time frame for the study. Many parents
were uncomfortable with the video recording, which resulted in the small sample size
(Ralph, 2018).

Hosokawa and Katsura (2018) conducted a study in Japan to determine the
association between the usage of mobile devices and child regulation. The
researchers sampled 1,642 learners aged 6 in Grade 1 in primary schools. Parents
participated in a questionnaire on the emotional behavioural adjustment and learners’
usage of mobile devices. Hosokawa and Katsura (2018) found that 14 per cent of
learners used mobile devices daily for a minimum of 60 minutes. This regular of
electronic device usage is greatly linked to behaviour and conduct issues. Hosokawa
and Katsura (2018) reported that constant electronic device usage may increase the
social isolation of learners and displace opportunities for social interaction with friends
and family, which are beneficial for social development. This displacement results in
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social and emotional behavioural issues, based on previous reports that showed more
than half of computer usage at home is spent alone. Hosokawa and Katsura (2018)
stated that constant electronic device usage is associated with children externalising
problems, especially when exposed to violent programmes and games. The study had
a few limitations. The cross-sectional design posed difficulties with ascertaining
causality - a longitudinal design would be more appropriate. The study had a selection
bias risk since unobservable factors influencing learners’ electronic device usage
could not be considered. The study did not include the context of device usage and

may lack generalizability (Hosokawa & Katsura, 2018).

Hinkley, Brown, Carson and Teychenne (2018) studied the potential connections
between physical activity outdoors and screen-time with social skills of children up to
age five. Hinkley et al. (2018) collected cross-sectional data from 575 mothers of
children aged two to five with an online questionnaire. Hinkley et al. (2018) reported
that higher screen time levels and lower physical activity were associated with weaker
social skills. The limitations are the cross-sectional design, no specification of
electronic devices, and the online survey may not be generalisable to the population
(Hinkley et al., 2018).

2.4.3 Impact of the usage of different electronic devices on learners’ cognitive
development

Empirical research on the effect of electronic devices on the cognitive development of
learners is gaining popularity, enabling literature reviews by various researchers
(Gottschalk, 2019). Danovitch (2019) reviewed electronic device usage and
understanding of children up to eight years of age. Danovitch (2019) noticed that many
researchers believe that extensive access to electronic devices and the internet
decreases cognitive capacity and intelligence. Individuals looking for answers are now
turning to electronic devices and spend less time learning from other people. However,
the empirical evidence on the effects of internet-accessible devices on cognitive
development is inconclusive and outcomes are inconsistent. Danovitch (2019) added
that children could feel less obligated to recall information since they can search for it
on electronic devices. This may lead to a delay in the development of essential

organisational and recollection strategies.
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Chetty-Mhlanga, Fuhrimann, Eeftens, Basera, Hartinger, Dalvie and RA0sli (2020)
investigated the pervasiveness of various facets of electronic device usage and their
correlation with neurocognitive outcomes in the rural sections of South Africa. A cohort
study on learners aged nine to sixteen collected data with a questionnaire on total
screen time, the duration of calls and problematic electronic device usage. The study
by Chetty-Mhlanga et al. (2020) was one of the first done in Africa that focused on the
risks and benefits of electronic device usage. Chetty-Mhlanga et al. (2020) found that
smartphone usage increased alongside age, from 29 per cent aged nine to eleven to
35 per cent at ages twelve to fourteen. Chetty-Mhlanga et al. (2020) proclaim that the
high dosage of radiofrequency electromagnetic fields from electronic devices to the
brain, could impair cognitive function and weaken memory. The cross-sectional design
of the study is a limitation and may need continuing analyses to be able to rule out

reverse causality (Chetty-Mhlanga et al., 2020).

Blumberg, Deater-Deckard, Calvert, Flynn, Green, Arnold and Brooks (2019) noted
the necessity of examining electronic gameplay and application usage as a context for
developing cognitive skills, especially for learners aged six to twelve in middle
childhood. Blumberg et al. (2019) noticed the gap in studies of children aged six to
twelve and how electronic devices impact them when compared with studies on adults
and younger children. Blumberg et al. (2019) attempted to highlight the current
empirical evidence on young children, middle childhood and adults. Blumberg et al.
(2019) found that the impact of electronic devices depends on the content of TV
programmes. Studies have found positive long-term associations and increased
academic performance in science, mathematics and English. However, exposure to
TV containing violence and purely for entertainment is associated with negative
impacts on cognitive development. Blumberg et al. (2019) point out that learners can
learn basic coding skills like sequencing, loops and conditioning by using
developmentally relevant applications and improve in issuing certain commands with
regular practice. Educational games of high quality substantially support mathematical
skills and emerging literacy. Blumberg et al. (2019) also mentioned that electronic
games can strengthen various key cognitive abilities, including selective attention,

which are crucial to acquiring academic skills and information.
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Vedechkina and Borgonovi (2021) reviewed the literature on the implications of
electronic device usage (video games, TV and digital multitasking) on cognitive control
and attention. Vedechkina and Borgonovi (2021) found that constant multitasking
could interfere with the development of executive function and attention networks,
which increase attentional difficulties and the vulnerability to switch tasks over having
sustained focus on one task. Vedechkina and Borgonovi (2021) argued that most of
the literature on TV viewing is of low quality and includes mainly cross-sectional and
correlational studies with insignificant effect sizes. The studies are full of
inconsistencies and contradicting results since the impact of electronic devices is
dependent on the type of device usage, cognitive measures and the population.
Vedechkina and Borgonovi (2021) highlighted that certain programming features like
content cuts and shorter scene lengths may be detrimental to cognitive control
development and overstimulate brains that are still developing. Programs without
advertisement breaks are associated with positive inhibitory control, while poor control
is measured when similar content with advertisements is viewed. Breaks in
programming for commercials engage and re-engage attention to the screen and
increase the difficulty for children to extract meaning from programming and link
concepts. Vedechkina and Borgonovi (2021) found that several cross-sectional
studies have associated TV watching amid infancy with negative cognitive aftermath
later in life. Vedechkina and Borgonovi (2021) stated that the existing literature on
video gaming mostly focused on adolescents and adults. Vedechkina and Borgonovi
(2021) were adamant that multitasking with electronic devices caused disruptions to
sustained attention and impacted self-regulation, memory, learning and motivation
detrimentally. Continuous multitasking with electronic devices causes deficits in
cognitive functioning related to long-term and working memory, inhibitory control and
impulse responses. Multitasking with devices while learning is associated with
negative impacts on academic outcomes, perceived learning and academic attitudes.
The amount of time dedicated to learning and academic activities is displaced, which
also limits the available attention for simultaneously processing the academic content.
TV’s that play in the background also weakens the quality and quantity of synchronous
activities, such as sustained play and homework. Vedechkina and Borgonovi (2021)
found several limitations of existing literature, such as the limited populations,

convenience samples, cross-sectional designs and self-report instruments.
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Wilkinson, Low and Gluckman (2021) compiled a report on the influence of
recreational screen time (social media, games and TV) on learners’ cognitive, social
and emotional development. Primary school learners in New Zealand aged five to
twelve were observed and extensive associations were found between behaviour
problems (hyperactivity and inattention) and executive functioning, which depended
heavily on the content and type of screen time (Wilkinson et al., 2021). Negative
correlations were discovered between video and TV watching and achievement in
mathematics and executive functioning. Watching programmes and gaming for
several hours daily is directly linked to hyperactivity and inattention in children aged
seven. Wilkinson et al. (2021) also noted that screen time in general before bed harms
academic achievement. The study was limited by the observational research
approach, which challenges the researchers in separating the effects of screen time
from various other factors that impact development. Most of the evidence was based
on TV viewing, which did not accommodate newer interactive electronic devices
(Wilkinson et al., 2021).

Gottschalk (2019) referenced a study on TV viewing and children, which found that 10
per cent of the children who participated in a survey watched upwards of seven hours
of TV daily and noted that moderate viewing may not harm cognitive development.
Educational TV programmes have been associated with improved mathematics,
problem-solving, literacy and science skills. Gottschalk (2019) critiqued the available
literature on the limitations, for using parental self-reported surveys (social desirability
and recall bias), small samples and cross-sectional designs.

2.5 Chapter summary

The literature review chapter introduced the conceptual and theoretical frameworks,
followed by a review of related empirical studies. The conceptual framework firstly
covered the impact of the COVID-19 pandemic in South Africa and worldwide. Second,
the different electronic devices (smartphones, computers, tablets, television sets and
video game consoles) were discussed alongside some of their known effects on
learners. The social and cognitive development of learners were explained and the
necessity of socio-cognitive development was highlighted. Albert Bandura’s Social
Cognitive Theory was discussed as this study’s framework. A review of related
empirical studies followed the theoretical framework. Amid the COVID 19 pandemic
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electronic device usage by learners during the increased in all reviewed studies. The
impact of the usage of electronic devices on the social and cognitive development of
learners was reviewed and most of the studies reported detrimental effects on
development. The literature review chapter concluded with a summary of the contents.

Chapter 3 will focus on the research design and methodology for the study.
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY
3.1 Introduction

The previous chapter delved into the relevant literature pertaining to the study at hand.
Chapter 3 focuses on the research methodology for the study. The post-positivism
research paradigm is discussed, followed by the quantitative research approach. The
ex-post facto and survey design of the study is explained, followed by the study site,
population, sample size and sampling procedures. The instruments for data collection
are discussed, followed by the measures of instruments’ validity and reliability and
piloting. This is followed by the data collection and analysis procedures. The chapter

concludes with the ethical considerations for the study and the chapter summary.

3.2 Research paradigm

Education research follows a systematic inquiry approach to specific issues or topics
(Khatri, 2020:1435). Scientific procedures are followed to study these problems and
phenomena in the social context of the problem. A research paradigm is a
philosophical or theoretical background for a study, which depicts the worldview of the
researcher. This perspective of the researcher functions as a lens through which a
problem is examined and determines the methodological aspects that are
implemented in a study (Khatri, 2020). The research paradigm is post-positivism for
this study. Post-positivism was established as a worldview in reaction to the limitations
of positivism (Panhwar, Ansari & Shah, 2017). Post-positivism balances interpretivism
and positivism and is, therefore, an amended form of positivism. This paradigm
attends to many of the established critiques of quantitative designs while prioritizing
guantitative methodology (Kankam, 2019). Post-positivism aims at exploring
phenomena scientifically and accentuates properly understanding the perspectives of
a study using multi-methods and multi-dimensions. This perspective broadens the
narrow perspective of positivism to create a more inclusive way to investigate

problems in the real world (Kankam, 2019).

Many researchers in education restrict studies to qualitative perspectives while
disregarding the quantitative and objective side (Panwar et al., 2017). Educational
research achieves more success when both quantitative and qualitative aspects are

included, by enhancing validity and reliability. Post-positivism prioritises quantitative
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data and accentuates the ability of qualitative data to strengthen findings (Panwar et
al., 2017). Educational research is pluralistic, and all relevant aspects of educational
phenomena should be investigated. Post-positivism is a flexible perspective, which
reduces prejudices and personal biases of the researcher by investigating the
phenomena from various angles, using different instruments (Panwar et al., 2017).
Post-positivism as a perspective allows the researcher to investigate individuals’
behaviours. This perspective values naturalistic and non-experimental research
practice, in which the researcher does not control the subjects or the research
environment. Post-positivism encourages the collection of data in a short period, which
promotes the accurate analysis of the statistical data (Kankam, 2019).

In this study, parents, teachers and learners all give input to help determine the impact
of COVID-19 and the perceived increase in electronic device usage on the socio-
cognitive development of learners. The post-positivist approach allows for the study of
actions, behaviours, and consequences of individuals or groups through observation,
interpretation and statistical analysis. This perspective views people as sentient
subjects who should be studied within their context and recognises that no scientific
method is a hundred per cent accurate, since all methods have their shortcomings and
limitations (Panwar et al., 2017). Post-positivism is therefore a fitting approach to this
study which enables accurate interpretation and in-depth analysis of research done

empirically (Kankam, 2019).

3.3 Research approach: Quantitative

Educational research is becoming progressively reliant on data to chronicle
phenomena, explain changes, gather empirical evidence, and create theories for
analytical reasoning when suggestions are proposed to alter educational policy (Yue
& Xu, 2019). The research approach for this study is quantitative. Hakizimana (2016)
stated that a quantitative approach is associated with the positivist and post-positivist
research paradigm in general. Quantitative research focuses on collecting data and
converting it to a numerical format, which then enables the researcher to perform
statistical calculations and draw appropriate conclusions. The hypothesis of the study
contains a prediction of the anticipated relationship among the variables (Hakizimana,
2016). The hypothesis of this study states the predicted relationship between the
COVID-19 pandemic and the perceived increase in electronic device usage and their
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impact on the socio-cognitive development of learners. The quantitative research
approach emphasises the use of a variety of instruments and materials (computer
tests, surveys, and questionnaires) and a definite plan of action (Hameed, 2020). The
data collected by these various means have to follow a strict procedure and are
converted to a numerical format for statistical analysis, which enables the researcher
to calculate the degree to which the variables are correlated. This relationship could

be causal or a simple association (Hakizimana, 2016).

Objectivity is crucial in quantitative research - the researcher should avoid results
being affected by personal attitudes and behaviours and examine methods and
conclusions drawn for possible bias. The data collected in quantitative research can
be categorised, formed into units of measurement, or be ranked (Ahmad, Wasim, Irfan,
Gogoi, Srivastava & Farheen, 2019). Quantitative research methods should measure
what they claim to measure, and external factors should be controlled to avoid any
impact on the results. This is not always a possibility, but should still be considered
(Hakizimana, 2016). The emphasis in quantitative research is on deductive reasoning
and a top-down approach, which moves from general to specific. The conclusions
drawn from collected data are reliant on prior statements, conditions and findings,
which increase validity (Hameed, 2020). Inductive reasoning elements may be
included in the study. Samples in quantitative research are representative of the wider
population and random sampling is preferred (Hakizimana, 2016). The researcher
aims to generalise findings beyond the context of the study, which is why the sample
should be representative. Quantitative research also specifies the procedures followed

in a study, to enable the replication of the study elsewhere (Hakizimana, 2016).

3.4 Design of the study

This study followed an ex-post facto and survey design. Ex-post facto studies are
undertaken when the researcher identifies a current event or an event that already
occurred. The event in the current study was the outbreak of the COVID-19 pandemic
and its disruption of schooling since 2020. The researcher collects data to demonstrate
the possible correlation between the contextual factors and the subsequent changes
in behaviours or characteristics of participants (Rahman, 2021). The researcher mainly
reports on what is happening or what has happened, and no direct manipulation of the

independent variable takes place (Ismail, 2021). The treatment or experience took
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place before the study began (Rahman, 2021). Ex-post facto studies are dependent
on systematic empirical investigation, even though the researcher does not have direct
control over the independent variables and this research is mostly descriptive. The
researcher describes the contextual conditions of the situation and aims to determine
the causes and reasons for the phenomena under investigation (Kabir, 2016). An ex-
post facto study is designed to compare two or more samples, which can be compared
based on a specific occurrence. The focus is on what happens differently for the
groups compared and intends also to determine if the individuals have different
experiences (McMillan & Schumacher, 2014). The researcher wants to determine in
this study whether COVID-19 increased electronic device usage and if this had an
impact on the socio-cognitive development of learners. The learners were grouped
according to their screen time: minimal usage (one to two hours daily), average usage
(three to five hours daily), and high usage (6+ hours daily). The researcher was hereby
able to compare the different groups and ascertain how they were impacted differently

by the COVID-19 pandemic and the perceived increase in electronic device usage.

This study also implemented a survey design, which is one of the most widely used
guantitative research designs in social research (Leavy, 2017). This design enables
researchers to gather data from large samples and thereafter, make generalisations
regarding the larger population. Survey designs are implemented to explore the
beliefs, attitudes, and opinions of individuals, while also reporting on their behaviours
and experiences. This design is cross-sectional, where data is collected at a specific
time (Leavy, 2017). Data was collected from parents, teachers and learners in early

2022, while the COVID-19 pandemic was still ongoing.

3.5 Study site

The study site for this research is a preparatory school in Cradock. Cradock is a rural
town in the Eastern Cape. Cradock and its two townships, Michausdal and Lingelihle,
are located next to the Great Fish River. Cradock has been surrounded by farms for
two centuries and produces agricultural products (Meyers-Mashamba, 2021). Cradock
forms part of the Chris Hani District and has twenty schools, ranging from pre-primary
to high schools. This culturally and ethnically diverse town is populated by Caucasian,
Black, Coloured, Indian and Chinese people (Municipalities, 2016). The school where

the study was conducted is a reflection of the population of Cradock, Michausdal and
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Lingelihle. The school has four classes per grade - from Grades 1 to 3, of which two
are English Home Language classes and the other two are conducted in the Afrikaans
Home Language. It is a public school and is technologically advanced. Teachers at
the school have access to laptops, projectors, visualisers, and interactive whiteboards
in all of the classrooms. The school prioritises the safety of learners, which is ensured
by remote-controlled gates and security cameras in all classrooms and around the

terrain.

3.6 Population, sample size and sampling procedures

The key population comprised of learners who were in Grade 1 in 2020 and were in
Grade 2 when the study began. These learners progressed to Grade 3 in 2022 and
remain crucial to the study. The full population of is therefore the parents of the Grade
3 learners, the Grade 3 learners and their teachers at a preparatory school in Cradock.
The learners were in Grade 1 when the COVID-19 pandemic was at its worst in South
Africa in 2020 and the National Lockdown occurred. These learners missed out on
approximately five months of classroom teaching. They had to complete curricular
activities on Google Classroom and on worksheets, where parents were their primary
teachers while the learners were staying at home. Grade 1 is a crucial foundation for
all further learning, and it was severely disrupted by the national lockdown Wiederhold
(2020). The parents of these learners also participated in the study, to give insight into
the electronic device usage of the learners at home. The Grade 3 teachers participated
in the Social Development Questionnaire about the learners. They worked closely with
the learners and observed their social interactions. The teachers could answer the
guestions honestly, without worrying about the social desirability of answers, whereas
parents answered questions about their children’s social development in a manner

that they deemed socially desirable.

The first sample for the study was the parents of the Grade 3 group of 2022, which
included 108 learners in total. One parent per child was invited to complete the first
guestionnaire on the time spent by learners on electronic devices. After the completion
of the first instrument, the learners were grouped by their levels of electronic device
usage, namely minimal usage (one to two hours daily), average usage (three to five
hours daily), and high usage (6+ hours daily). Ten learners were sampled from each

category to participate in the remaining two questionnaires. The teachers complete a
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guestionnaire based on their observations of the social development of learners and
the learners completed a mathematics achievement test for cognitive development.
The sample size for the remaining instruments, therefore, totalled thirty, and the four
Grade 3 teachers completed the Social Development Questionnaire regarding the

learners individually.

The sampling method was purposive random sampling, which is a variation of stratified
purposive sampling. This method requires a randomised selection of a small number
of participants from the larger population. This method of sampling seeks out the best
cases for the research project to produce the most relevant and best data to answer
the research questions. This strategy is used when qualitative results can strengthen
the quantitative findings (Leavy, 2017; McMillan & Schumacher, 2014). The third
guestionnaire that the teachers completed contained a qualitative component, which

comprises semi-closed ended questions on which the teachers may elaborate.

Leavy (2017) asserted that purposive sampling leads to richer data since the
participants are strongly related to the topic. This method also makes the transfer of
findings between cases possible, based on their similarities, which then enables the
researcher to make inferences about a case based on the findings of a different case
(Leavy, 2017). The main sample of 108 Grade 3 learners, their teachers and their
parents were purposefully selected since they produced the greatest impact in the
Foundation Phase. The ten learners per category were randomly selected after all
participants (with linked numbers) were sorted by their levels of electronic device
usage. The Google Random Number Generator was used to sample the total of thirty

learners from the groups.

3.7 Instruments for data collection

Data was collected by means of three questionnaires. Hakizimana (2016) stated that
guestionnaires are a useful way of collecting data from a great number of people,
which includes people who are too busy to participate in interviews and experiments.
Questionnaires offer participants the ability to take their time, think about answers and
continue the questionnaire at a convenient time. Questionnaires allow participants to
state their views privately, which may contribute to more honest answers and lessen

their desire to give socially acceptable answers (Hakizimana, 2016). Questionnaires
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usually include multiple-choice questions, attitude scales or open- and closed ended
guestions. Researchers may also administer questionnaires in person. Google Forms
were used to create the questionnaires. Google Forms are used widely to create
surveys with ease and allow for different question types, such as grids, linear scales,
multiple selections, short answers, and paragraphs (Melo, 2018). It is a free online
tool, with which surveys can be created by anyone with a Google account. Each form
has a unique link that can be sent to participants via social media, email and
WhatsApp. All feedback from participants is stored and Google Forms are integrated
with Google Sheets (spreadsheets), which enables the researcher to convert data to
a spreadsheet for analysis. Google Forms allows users to collect the email addresses
of participants and limit the number of times participants may submit their answers
(Melo, 2018). The first questionnaire was the Screen time Questionnaire. The link to
the questionnaire was forwarded on the WhatsApp groups of the Grade 3 classes by
the teachers. The parents who agreed to participate in the survey received receive the
printed consent forms, as well as the assent forms for their children. The parents had
a week to complete the questionnaire via the link provided. The questions included the

following:
Personal information:

Child's name and surname:

Child's age:

Child's gender:

Child's ethnicity:

Please indicate which of the following devices your child has access to (check all that
apply):

Does your child suffer from any chronic medical condition? (Please select all that

apply)
Screen time:

1. How many hours daily did the learner use these electronic devices for
entertainment before the pandemic?
2. How many hours daily did the learner use these electronic devices for

entertainment during the pandemic?
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3. How many hours daily did the learner use electronic devices for educational
activities before the pandemic (educational games or Google Classroom)?

4. How many hours daily did the learner use electronic devices for educational
activities during the pandemic (educational games or Google Classroom)?

5. How many hours daily did the learner play together with friends or siblings on
electronic devices before the pandemic?

6. How many hours daily did the learner play together with friends or siblings on
electronic devices during the pandemic?

7. How many hours did you spend on electronic devices together with the learner
before the pandemic?

8. How many hours did you spend on electronic devices together with the learner

during the pandemic?

The data collected from the Screen time Questionnaire was analysed and learners
were grouped according to their levels of electronic device usage, namely minimal
usage (one to two hours daily), average usage (three to five hours daily), and high
usage (6+ hours daily). Ten learners per group were then randomly selected, totalling
thirty participants. The second and third questionnaires were conducted at about the
same time. The Social Development Questionnaire was sent via WhatsApp to the
four Grade 3 teachers. The teachers answered the questions with regard to the thirty
learners participating in the study who are in their classes. The teachers had two
weeks to complete the questionnaire. The questionnaire contained the following
guestions and worked with a rating scale:

Rating scale:

1. Poor

2. Fair

3. Good

4. Very Good

5. Excellent
Participant number:

1. The learner cooperates in group settings.

2. The learner spends a lot of time talking with peers.
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3. The learner builds lasting friendships.

4. The learner demonstrates growing independence from parents.

5. The learner demonstrates problem-solving, negotiating and compromising skills
with peers.

The learner is aware of their own scholastic performance.

The learner demonstrates empathy and compassion.

The learner participates in elaborate fantasy play and interactive games.

© © N o

The learner can identify and describe emotions and reflect on the motives of
others.

10.The learner demonstrates sportsmanship - and can cope better with losing.
11.The learner enjoys playing with same-gender peers.

12.The learner participates in group games where they create their own rules.
13.The learner shows concern for fairness and justice.

14.The learner demonstrates sharing with peers.

The third instrument was completed by the learners, which was an achievement test
in guestionnaire form. The achievement test included questions on each focus area of
Mathematics in Grade 3, namely Numbers, Operations and Relationships; Patterns,
Functions and Algebra; Space and Shape; Measurement; and Data Handling. The
Cognitive Development Questionnaire was printed out for the learners to complete,
after which the researcher recorded their answers on the Google Form. The

achievement test contained the following questions:
Participant number:

1. Make groups of five and count the balls.

2.154 +179=10

3. 26x5=10

4. 69+3=10

5. Sort the numbers from smallest to largest:

6. Tim has 145 pens. He gives 118 pens to Tom. How many pens does Tim have
left?

. Halve 192:

[co LN

. Count how much money is in the picture:

©

. Complete the number pattern:
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140, 144, 148, : , , , 168
10. Name the shape:

11. Can the shape roll or glide?

12. Draw the line of symmetry:

13. What time is it?

14. Which two instruments do we use to measure mass? Circle them:
15. Which two children read between 5 and 10 books?

The learners completed the achievement test in groups of ten at school in the

afternoon. They had an hour to complete the test.

3.8 Measures of instruments’ validity and reliability and piloting

The validity of a research instrument is represented by measuring what it is intended
to measure (Setia, 2017). Validity is the extent to which information obtained from
questions is systematically different in relation to the concept’s meaning, questions
related to the same concept, and hypotheses or theories about the anticipated
connection to the concepts (Setia, 2017). The instruments in this study were subjected
to face validation. Face validation is regarded as a personal judgement of the
instruments, which is done by an expert in the subject area. The instruments are
assessed by the researcher after their design and are evaluated for their
appropriateness and relevance on the ‘face of it’ (Setia, 2017). Experts evaluate the
guestionnaires for unambiguity, relevancy, clarity and reasonability. The instruments
should therefore be uncomplicated and instructions easy enough to be followed while
being at an appropriate level of difficulty (achievement test) (Desai & Patel, 2020).
These instruments were judged by two experts in ECE and Care. These experts used
the categorical options of “Yes” and “No” to indicate the favourability of questions, after
which their responses were be analysed using Cohen’s Kappa Index (CKI) to calculate
the validity of the instruments. A minimum rating for Kappa is 0.60 for inter-rater
agreement (Taherdoost, 2016). Based on the evaluations of the experts, the

researcher modifies the instruments.

Face validation was done by two experts on the three instruments with a total of thirty-
one questions. The CKI for the instruments was calculated as 0.89, which is an

acceptable inter-rater agreement. The researcher adjusted the questions pointed out

67



by the experts according to their suggestions, which mainly prompted increasing the
difficulty level of the mathematics achievement test and including sums that require a

specific method to solve.

The reliability of the instruments was determined after they had been validated. The
reliability of the instruments is the degree to which the measurement of an occurrence
provides dependable results (Taherdoost, 2016). The modified instruments were
subjected to pilot testing with three learners, three parents and three Grade 3 teachers.
The data collected from these participants will not be used in the main data collection
and analysis. The data from the two survey questionnaires (Screen time Questionnaire
and Social Development Questionnaire) will be subjected to the Cronbach Alpha
reliability estimates, which determine the internal consistency indices of the
guestionnaires. A pilot study should have a reliability of 0.60 or higher (Taherdoost,
2016). The data from the Screen time Questionnaire was measured at a reliability of
0.77, while the Social Development Questionnaire measured 0.65 on the reliability

index. Both of these instruments were therefore considered reliable.

On the other hand, the data obtained from the mathematics achievement test was
subjected to the Kuder-Richardson formula twenty reliability test. This determines the
internal reliability of a test with only two answers: right and wrong. The instrument
should have a reliability score of 0.7 or higher (Taherdoost, 2016). The data collected
from the mathematics achievement pilot test was calculated at a reliability score of

0.76, which therefore confirms the reliability of the cognitive development instrument.

3.9 Data collection procedures

Data collection followed a set procedure of two phases. The first phase started with a
letter that has been sent to the principal of the school and the Eastern Cape
Department of Education to ask permission to conduct the study with the parents,
learners and teachers of the school. Permission was granted by both parties to
conduct the study. Second, the researcher determined the validity and reliability of the
instruments by conducting the pilot test with three parents, three learners and three
Grade 3 teachers. The Screen time Questionnaire and the Social Development
Questionnaire were sent to the parents and teachers respectively on WhatsApp. The

teacher participants had one week to complete the questionnaires for the pilot test,
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while the ten learners completed the achievement test during the same week. The
researcher determined the validity and reliability of the instruments as discussed in the

previous section and modified the instruments accordingly.

The second phase of the data collection process started with the researcher sending
the link for the Screen time Questionnaire to the Grade 3 teachers and asking them to
share it with their class groups on WhatsApp. Parents who indicated that they and the
learners wanted to participate in the study, received the consent and assent forms to
complete and send back. The parents then had a week to complete the questionnaire.
After the parents completed the questionnaire, the researcher sorted the learners into
the levels of electronic device usage, namely minimal usage (one to two hours daily),
average usage (three to five hours daily), and high usage (6+ hours daily). Ten
learners per category were randomly selected by the Google Random Number

Generator, which totalled thirty participants.

The Social Development Questionnaire was sent to the Grade 3 teachers along with
their consent forms, in which they agreed to confidentiality regarding the names and
information about the learner participants. The teachers only completed the
guestionnaire about those learners enrolled in their classes. The teachers had two
weeks to complete the questions for each of the thirty learners. During that two-week
period, the researcher conducted the mathematics achievement test (Cognitive
Development Questionnaire) with the learners. The researcher scheduled three
sessions during which the achievement test was completed by the learners in groups
of ten, after school. Each group had one hour to complete the test on the printout
Google Forms. The researcher remained in the classroom to ensure that the
participants completed the test without any disturbances and offered guidance to the
participants if necessary. Afterwards, the researcher recorded the answers selected
by the participants on the Google Form.

3.10 Data analysis procedures

Quantitative research provides potentially important information and can be analysed
descriptively or inferentially (Kaur, Stoltzfus & Yellapu, 2018). Descriptive statistics
may comprise of measures of central tendency, measures of frequency, and variation,

whereas inferential analysis, can help to draw associative, causative or other
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conclusions from the data collected (Kaur et al., 2018). The quantitative data was
compiled using online Google Form Questionnaires, of which the responses was
converted to Google Sheets. Descriptive statistics was used to define and outline data
in order to answer the research questions, while inferential statistics was used to test
the hypotheses. The data was specifically, analysed using frequency, percentage and
mean to answer the research questions while the hypotheses was tested at a 0.05
level of significance using analysis of variance (ANOVA). In terms of descriptive
analysis, the measure of the frequency of the data was expressed as a percentage,

which is a way of describing a proportion as a fraction of 100 (Kaur et al., 2018).

Measures of central tendency describe the complete set of data as one measurement,
which include the mean, mode, and median. The mean is the sum of the data set
values divided by the total number of observations, or the arithmetic average of the
data set (Kaur et al., 2018). The median is the value in the middle of the distribution of
data ranked in order from ascending to descending (or vice versa). The mode is the
value that is most common in the data set (Kaur et al.,, 2018). The measures of
variation describe the degree to which the values of a variable are identical or diverse,
which includes the range, variance and standard deviation of the data. The variation
and standard deviation measure the spread of closeness of each observed value to
the mean of the data set (Kaur et al., 2018).

The inferential data analysis was done by the ANOVA, which is widely used when
comparing multiple groups in research (Chen, Xu, Tu, Wang & Niu, 2018). The
ANOVA model extends the normal t-test that compares two groups, to allow for more
than two groups to be compared on one independent variable. ANOVA enables testing
the disparities among all groups and draw more accurate probability conclusions,
which is more difficult if a series of separate t-tests are used (Chen et al., 2018). The
statistical formula of ANOVA uses the variances of the groups to calculate a value
reflecting the severity of disparities between the means. ANOVA calculates an F
statistic (F-ratio), which enables the researcher to find the level of significance and

reject or confirm the null hypothesis (Chen et al., 2018).

The data from the Screen time Questionnaire was analysed first, to allow the
researcher to group the learners according to their levels of electronic device usage.
This was achieved by calculating the average daily time spent on electronic devices
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by each participant in Google Sheets. The data collected on the manner in which
learners spend their time on electronic devices and other activities was analysed by

measuring central tendency and variation.

The data from the Social Development Questionnaire and the Cognitive Development
Questionnaire (achievement test) was then analysed descriptively and inferentially, to
determine if there is a correlation between the time spent on electronic devices amid
the COVID-19 pandemic and the socio-cognitive development of learners. Once the
analysis was concluded, the results of the descriptive and inferential analysis were
represented visually. Measures of frequency and variation were presented in tables,
histograms or bar graphs for easy interpretation (Kaur et al., 2018). The inferential
statistics were presented in tables and a box plot to showcase the variations between
the three groups (Chen et al., 2018).

3.11 Ethical considerations

Ethical considerations are crucial to social research (Leavy, 2017). These
considerations come into play immediately when a topic is selected for the study. The
selection of a topic depends on the values of the researcher, the understanding of
current problems requiring research, and the impact that the research will potentially
have (Leavy, 2017). All the aspects regarding the people involved in the study are
ethical decisions, which include participant selection, interactions with participants,
relationships in the research, and the dissemination of research findings to interested
parties and those who benefit from the research (Leavy, 2017). The researcher,
therefore, has a responsibility to plan the study with ethical considerations in mind,
which include gaining entry, the participant’s right, informed consent, confidentiality,
protection from harm, achieving anonymity, maintaining professionalism, and the

participants’ vulnerability.

3.11.1 Gaining entry

Gatekeepers for the research project were contacted per email and asked for
permission and consent to perform the study (Leavy, 2017). The gatekeepers for this
project are the ECDOE, the school governing body, the principal, teachers, and
parents of the learners. The gatekeepers were informed of the aims of the study and

all relevant information. The study was conducted with respect to all gatekeepers.
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Permission was granted for the researcher and learner participants to remain on the
school grounds after school on pre-arranged dates for the duration of the achievement

test.
3.11.2 Participants’ right

Participants have a right to ask questions and participation is voluntary (Leavy, 2017).
Participants may ask the researcher for clarification on completing the achievement
test. Parents give their approval for their children to participate in the study. If the
learner is unwilling to complete the achievement test for the study, he or she can refuse
participation. Consent was checked up continuously - a learner, teacher or parent may
change his or her mind. An opt-out letter was sent to parents, which they only complete
and send back if they did not want their child to participate. This also gave the learner
the opportunity to decide if he or she wants to participate. A participant can withdraw

from the study without penalties.
3.11.3 Informed consent

Consent was informed. The study aims and methods were described to the principal,
school governing body, teachers, parents, and learners in written form. Parents and
teachers completed a consent form with all of the relevant information regarding the
study and their roles in it, which included the title of the research, research methods
and procedures, the intended outcomes of the research, possible risks and benefits of
participation, the voluntary nature of participation, steps to ensure confidentiality,
compensation for participation, and contact information for the principal investigator
(Leavy, 2017). Parents also filled in a consent form regarding the participation of their
children. The research was also be explained to the learners in a manner that they
understood, through a PowerPoint Presentation. The researcher explained the
benefits of the intended research to the target population and made it clear that they

were in no manner being exploited (Leavy, 2017).

3.11.4 Obtaining assent

Parents were informed about all aspects of the study and asked to give approval for
their children to participate in the study. However, Leavy (2017), points out that if
parents or legal guardians give their consent, learners may be asked to assent to the

study. Therefore, learners agree to participate after being informed about the study
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and any potential for risk or harm. Assent is obtained when minors are old enough to
comprehend that they are volunteering to participate and may refuse without penalty.
Children are generally considered old enough at nine years of age (Leavy, 2017).
Parents and learners completed the informed assent form if they choose to participate
in the study. The assent form contained the crucial information regarding the study in
simple terms, to enable the participants to understand what they assent to participate

in.
3.11.5 Confidentiality

All responses given via the questionnaires were confidential. No visual data was
collected. The data collected and the participants of this study were not discussed with
anyone not involved in the study. The names of the learners were only known by the
researcher and the teachers participating in the study, who signed a confidentiality
statement. Numbers were assigned to learners to ensure that they cannot be linked to
participants after the study (Leavy, 2017). All data containing information about the
participants was stored on a computer protected by a password and also on Google

Drive. The data will be erased after five years.

3.11.6 Protection from harm

Participants were not caused distress. If a parent did not want a child to participate,
he or she were not forced to do so. No physical or mental harm were done to
participants. The questionnaires were carried out without embarrassing, offending,
frightening, or harming participants (Leavy, 2017). This was made possible by
teachers and parents completing questionnaires from the privacy of their homes.
Learners completed the achievement test in a classroom setting, which is familiar to
them and a safe environment. The school gate was locked as per school regulations
to ensure the safety of learners. All COVID-19 protocols were followed when learners
participated in the mathematics achievement test in the school classroom. Participants
were not harmed by the reporting of the collected data - no references to individuals

were made.

3.11.7 Achieving anonymity

Anonymity was firstly achieved by keeping the name of the school anonymous.

Results and participants remained anonymous - each participant was given a number.
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All data corresponding to the participant was linked to their given number. If any
participant wished for their name to be used, a pseudonym was given with the help of
the child or parent (Leavy, 2017). It was not possible to identify any participant in the
reporting and analysis of the collected data. All hard and soft copies of the data is

stored safely for a maximum of five years, after which it will be destroyed.

3.11.8 Maintaining professionalism

Data, results, methods, and procedures were reported honestly. No data was
fabricated, misrepresented, or falsified. Gatekeepers (parents, principal, school
governing body, teachers, and learners) were not deceived with regard to the aims
and procedures of the intended study (Leavy, 2017). The researcher conducted the
study in a manner that reflected respect for the participants, benefited the wider
community, and protected vulnerable populations (children). The researcher gave

credit to the contributions of other researchers and avoided plagiarism.

3.11.9 Participants’ vulnerability

The participants in this study were parents, teachers and learners. The participants
were handled with respect and not placed in a situation where they felt vulnerable.
They could decide if they wanted to participate and to what extent they wanted to
respond to questions on the questionnaire (Leavy, 2017). The questionnaires were
designed in a manner that determined the social and cognitive development of the
learners without embarrassing the participants or pointing fingers at anyone. The intent
of the study was to enlighten parents, teachers and the ECDOE about the impact of
the perceived increase in screen time on the social and cognitive development of
learners. This may encourage these parties to address the possible developmental

delays to ensure the holistic development of learners.

3.12 Chapter summary

This chapter explained the use of post-positivism as a research paradigm, along with
the quantitative approach to the research. The ex-post facto and survey design of the
research was elaborated on. This chapter also addressed the study site, population,
sample size and sampling procedures for the study. This was followed by the

discussion of the three instruments for data collection and how the instruments will be

74



validated and tested for reliability with pilot testing. The data collection and analysis
procedures were stated, followed by the ethical considerations for the study.

The next chapter will present the research findings and analysis on the impact of
electronic devices during the COVID-19 pandemic on the socio-cognitive development
of Grade 3 (Grade 2 of 2021) learners.
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CHAPTER 4: RESEARCH RESULTS

4.1 Introduction

Chapter 3 discussed the research design and methodology for the study at hand in
detail. This chapter will present and explain the research findings from the five
research questions, to provide an answer to the research main question and
hypothesis. The results will be presented according to the themes that emerged during
the research processes. The data was generated from learners, their parents and their
teachers, which generated mainly numerical data and qualitative data from semi-
closed ended questions in the Social Development Questionnaire. Firstly, the
respondents in this study will be discussed. The time spent by Grade 2 (which are now
in Grade 3 in 2022) learners on electronic devices before the COVID-19 pandemic will
be presented next, alongside the time spent by these learners on electronic devices
during the pandemic. The next section will focus on the levels of usage of electronic
devices by the learners. Finally, the impact of the different levels of electronic device
usage on the socio-cognitive development of the learners will be discussed. The

chapter will conclude with a summary of the themes that were discussed.

4.1.1 Themes that emerged from the study

Table 4.1: Themes that emerged from the study

Source: Summary of Research Questions and Themes

The impact of electronic devices during the COVID-19 pandemic on Grade 2 learners’ socio-
cognitive development

1. The amount of time spent by Grade 1.1. Television

2 learners on electronic devices 1.2. MP3 Player
before and during the COVID-19 1.3. Cell Phone
pandemic 1.4. Tablet

1.5. Video Game Console

1.6. Computer

1.7. Educational Games / Google Classroom

1.8. Parent and child engaged with electronic devices
1.9. Total daily screen time

2. The levels of electronic device 2.1. Minimal usage
usage by learners during the 2.2. Average usage
COVID-19 pandemic 2.3. High usage
3. The impact of different levels of 3.1. Social interaction with peers
electronic device usage on the 3.2. Social interaction with parents
social development of learners 3.3. Social play
3.4. Individual social skills
4. The impact of different levels of 4.1. Mathematical errors
electronic device usage on the 4.2. Numbers, operations and relationships

cognitive development of learners
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4.3. Patterns, functions and algebra

4.4, Space and shape

4.5. Measurement

4.6. Data handling

4.7. Total impact on cognitive development

4.2 Respondents

The Screen time Questionnaire was forwarded to the parents of the 108 Grade 3
(Grade 2 in 2021) learners via the class WhatsApp groups of the four Grade 3
teachers. The questionnaire remained open for responses for a week, after which the
guestionnaire was closed on Google Forms. The Google Form initially collected fifty-
nine responses, of which two were duplicates and were removed from the exported
Google Sheet. Therefore, fifty-seven responses were collected and used in the data
analysis and selection of the thirty participants for the remaining two questionnaires,
which is 52.7 per cent of the total population of the Grade 3 group. The population of
the respondents were as follows: White (26), Black (23), Asian (1), and Coloured (7).
Twenty-four respondents were male and thirty-three were female. These learners form
part of the Cradock population, the surrounding farms and the two townships,
Lingelihle and Michausdal. The cognitive development achievement test was carried
out in the last week of term 2 of 2022, and the Social Development Questionnaire link
was sent to the Grade 3 teachers a week prior. This allowed the researcher to compile

all remaining data in two weeks.

4.3 The amount of time spent by Grade 2 (Grade 3 in 2022) learners on electronic
devices before and during the COVID-19 pandemic

4.3.1 Television

Responses by participants indicate that forty-eight learners had access to a television.
The total number of hours spent on viewing television by the learners before the
pandemic amounted to 91 hours daily, which increased to 125 hours during the
pandemic. Television viewing, therefore, increased by 37.3 per cent during the
pandemic. Before the pandemic, learners watched up to 5 hours of television, with an
average of 1.89 hours daily. The mode and median for television viewing were two
hours daily before the pandemic. During the pandemic, television viewing by learners
reached more than six hours daily, with an average of 2.5 hours. The mode and

median were also two hours daily during the pandemic. The variance of the data
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relating to before and during the pandemic, was 1.27 and 2.03 respectively - which
points to a greater degree of dispersion between responses amid the pandemic. The
standard deviation before and during the pandemic, was 1.12 and 1.42 respectively -
which indicates that there is a slightly larger dispersion of the responses around the

mean during the pandemic.

4.3.2 MP3 player

Only two learners make use of an MP3 player. Before the pandemic, these learners
spent a total of 2.5 hours daily listening to music on an MP3 player. During the
pandemic, these learners spent a total of 4 hours daily on an MP3 player. Since there
were only two learners who make use of an MP3 player, the impact of this device is

insignificant.

4.3.3 Cell phones

According to the responses, forty-two learners have access to cell phones. The total
number of hours spent on cell phones by the learners before the pandemic amounted
to fifty-nine hours daily, which increased to 83.5 hours during the pandemic. Cell
phone usage, therefore, increased by 41.5 per cent during the pandemic. Before the
pandemic, learners spent up to five hours on cell phones, with an average of 1.39
hours daily. The mode for cell phone usage was 0.5 hours daily before the pandemic,
while the mean was one hour. During the pandemic, cell phone usage by learners
reached more than six hours daily, with an average of 1.5 hours. The mode and
median were one hour daily during the pandemic. The variance of the data relating to
before and during the pandemic, was 1.24 and 2.09 respectively - which shows a
greater degree of dispersion between responses amid the pandemic. The standard
deviation before and during the pandemic, was 1.11 and 1.44 respectively - which
indicates that there is a slightly larger dispersion of the responses around the mean

during the pandemic.

4.3.4 Tablet

Responses show that only fourteen learners have access to tablet devices (iPad,
Samsung Tablet, etc.). The total number of hours spent on tablets by the learners
before the pandemic amounted to 19.5 hours daily, which increased to 32 hours during

the pandemic. Tablet usage, therefore, increased by 64.1 per cent during the
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pandemic. Before the pandemic, learners spent up to four hours on tablets, with an
average of 1.39 hours daily. The mode for tablet usage was 0.5 hours daily before the
pandemic, while the median was 0.75. During the pandemic, tablet usage by learners
reached more than six hours daily, with an average of 2.28 hours. The mode was one
hour daily during the pandemic, while the median was 1.5 hours daily. The variance
of the data relating to before and during the pandemic, was 1.61 and 2.88 respectively
- which shows a larger degree of dispersion between responses during the pandemic.
The standard deviation before and during the pandemic, was 1.27 and 1.69
respectively - which shows a slightly larger dispersion of the responses around the

mean during the pandemic.

4.3.5 Video game console

According to the responses, only nine learners had access to video game consoles.
The total number of hours spent on video game consoles by the learners before the
pandemic amounted to eight hours daily, which increased to fifteen hours during the
pandemic. Video game console usage, therefore, increased by 87.5 per cent during
the pandemic. Before the pandemic, learners spent up to two hours on video game
consoles, with an average of 0.88 hours daily. The mode and median for video game
console usage was one hour daily before the pandemic. During the pandemic, video
game console usage by learners reached up to four hours daily, with an average of
1.66 hours. The mode and median were one hour daily during the pandemic. The
variance of the data relating to before and during the pandemic, was 0.20 and 1.72
respectively - which points to a large degree of dispersion between responses during
the pandemic. The standard deviation before and during the pandemic, was 0.45 and
1.31 respectively - which indicates a larger dispersion of the responses around the

mean during the pandemic.

4.3.6 Computer

A total of seventeen learners had access to computers. The total number of hours
spent on computers by the learners before the pandemic amounted to seventeen
hours daily, which increased to 26.5 hours during the pandemic. Computer usage,
therefore, increased by 55.8 per cent during the pandemic. Before the pandemic,
learners spent up to two hours on tablets, with an average of one hour daily. The mode

for computer usage was 0.5 hours daily before the pandemic, while the median was
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one hour. During the pandemic, computer usage by learners reached up to three hours
daily, with an average of 1.65 hours. The mode was 0.5 hours daily during the
pandemic, while the median was one hour. The variance of the data relating to before
and during the pandemic, was 0.35 and 1.58 respectively - which indicates a larger
degree of dispersion between responses for during the pandemic. The standard
deviation before and during the pandemic, was 0.59 and 1.25 respectively - which also
shows a slightly larger dispersion of the responses around the mean during the

pandemic.

4.3.6 Educational games / Google Classroom

Parents reported that only thirty-nine learners used electronic devices for educational
purposes before the pandemic, which increased to fifty-four learners during the
pandemic. The total number of hours spent on electronic devices for educational
purposes by the learners before the pandemic amounted to 76.5 hours daily, which
increased to 118 hours during the pandemic. Electronic device usage for educational
purposes, therefore, increased by 54.2 per cent during the pandemic. Before the
pandemic, learners spent up to four hours on electronic devices for educational
purposes, with an average of 1.96 hours daily. The mode was 0.5 hours daily before
the pandemic, while the median was two hours. During the pandemic, electronic
device usage for educational purposes by learners also reached up to four hours daily,
with an average of 2.18 hours. The mode was one hour daily during the pandemic,
while the median was two hours. The variance of the data relating to before and during
the pandemic, was 1.73 and 1.66 respectively - which indicates a degree of dispersion
between responses which is very close to one another. The standard deviation before
and during the pandemic, was 1.31 and 1.29 respectively - which also shows an almost

similar dispersion of the responses around the mean.

4.3.7 Parent and child engaged with electronic devices together

According to the responses, all parents indicated that they are engaged with electronic
devices with their children. The total number of hours spent engaged with devices
together before the pandemic amounted to 101 hours daily, which increased to 139
hours during the pandemic. Electronic device usage together by parents and children,
therefore, increased by 37.6 per cent amid the pandemic. Before the pandemic,

parents and learners spent up to six hours on electronic devices together, with an
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average of 1.83 hours daily. The mode and median for were two hours daily before
the pandemic. During the pandemic, electronic device usage by learners and parents
was reported to reach over six hours daily, with an average of 2.43 hours. The mode
was three hours, while the median was two hours daily during the pandemic. The
variance of the data relating to before and during the pandemic, was 1.53 and 2.46
respectively - which points to a larger degree of dispersion between responses during
the pandemic. The standard deviation before and during the pandemic, was 1.23 and
1.57 respectively - which indicates a slightly larger dispersion of the responses around

the mean during the pandemic.

4.3.8 Total daily screen time

The total daily screen time of the fifty-seven learners before the pandemic amounted
to 198 hours, which increased to 280.5 hours amid the pandemic. The total daily
screen time of learners, therefore, increased by 41.6 per cent during the pandemic.
Figure 4.1 shows the daily electronic usage by the respondents in hours.

Figure 4.1: Daily Electronic Device Usage (Hours)

Source: Self-generated from data collection
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Before the pandemic, some learners used electronic devices for up to 10 hours dalily,
with an average of 3.6 hours daily. The mode and median for daily screen time were
three hours before the pandemic. During the pandemic, daily screen time reached up
to eighteen hours daily for some learners, with an average of five hours. The mode

was three hours daily during the pandemic, while the median was 3.5. The variance
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of the data relating to before and during the pandemic, was 5.90 and 14.17
respectively - which points to a very large degree of dispersion between responses for
before and during the pandemic. This indicates that some learners are exceptions and
engage more with electronic devices than the average learner. The standard deviation
before and during the pandemic, was 2.42 and 3.76 respectively - which points to a
slightly larger dispersion of the responses around the mean during the pandemic. It is
clear that the amount of time spent on electronic devices increased significantly during

the pandemic.

4.4 The levels of electronic device usage by learners during the COVID-19
pandemic

4.4.1 Minimal usage

Learners who made use of electronic devices for up to two hours daily during the
pandemic, were categorised as minimal usage participants. Responses from parents
indicated that sixteen learners fell into the minimal usage category. These sixteen
learners accounted for 21.5 hours and 7.66 per cent of the total daily electronic device
usage reported in the Screen time Questionnaire. The mean for the minimal usage
group was 1.34 hours of daily screen time amid the pandemic. The mode was two
hours daily, while the median was 1.5 hours. The variance for the group was 0.52,
which indicates that the responses within the group has a small degree of dispersion.
The standard deviation for the group is 0.72, which indicates that the responses within

the group are dispersed closely to the mean.

4.4.2 Average usage

Learners who made use of electronic devices for between two to six hours daily during
the pandemic, were categorised as average usage participants. Responses from
parents indicated that twenty learners fell into the average usage category. These
twenty learners accounted for 71 hours and 25.3 per cent of the total daily electronic
device usage reported in the Screen Time Questionnaire. The mean for the average
usage group was 3.55 hours of daily screen time amid the pandemic. The mode and
median were three hours daily. The variance for the group was 0.87, which indicates
that the responses within the group has a small degree of dispersion. The standard
deviation for the group is 0.93, which indicates that the responses within the group are

dispersed closely to the mean.
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4.4.3 High usage

Learners who made use of electronic devices for upwards of six hours daily during the
pandemic, were categorised as high usage participants. Responses from parents
indicated that twenty-one learners fell into the high usage category. These 21 learners
accounted for 188 hours and 67.02 per cent of the total daily electronic device usage
reported in the Screen time Questionnaire. The mean for the high usage group was
8.95 hours of daily screen time amid the pandemic. The mode and median were eight
hours daily. The variance for the group was 9.95, which indicates that the responses
within the group have a very large degree of dispersion. One learner was reported to
use electronic devices daily for up to eighteen hours, while others spent as much as
eleven and thirteen hours on these devices. The standard deviation for the group is
3.15, which indicates that the responses within the group have a large degree of

dispersion from the mean.

4.5 The impact of different levels of electronic device usage on the social
development of learners

4.5.1 Social interaction with peers
4.5.1.1 Group cooperation

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of their
group cooperation, which is a social skill that learners develop by the age of eight
(Grade 2) (Kid Central, 2018:1). The minimum usage group had a mean of 3.6 (72 per
cent), while the average and high usage groups had a mean of 2.9 (58 per cent) and
2.4 (48 per cent). The mode of the minimum usage group was three, while the average
and high usage groups had a mode of 4 and 1, respectively. The variance for the
minimum, average and high usage groups are 1.44, 1.69, and 1.84 respectively -
which indicates a growing degree of dispersion between the responses within the
groups. The standard deviation reflects the slightly increasing dispersion between the

minimum, average and high usage groups, which are 1.2, 1.3, and 1.35, respectively.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of group cooperation. The
minimum usage learners had three outliers: One learner fights often when in a group,

while the other two offer minimal input. The average usage group also had two outliers:
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One learner did not participate in group activities at all, while the other waited for others
to contribute rather than offer a solution. The high usage group had four negative
outliers and one positive. The positive outlying participant is very social and able to
lead and follow in a group. The other participants were unable to work with other
children; let others do the work; and are too shy to participate in group work. It is clear
from the quantitative and qualitative data that the high usage learners have struggled

more than the other two groups to master group cooperation skills.

4.5.1.2 Conversing with peers

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they converse with their peers, which is a social skill that learners develop by the
age of eight (Grade 2) (Kid Central, 2018:1). The minimum usage group had a mean
of 3.7 (74 per cent). In comparison, the average and high usage groups had a mean
of 3.1 (62 per cent) and 2.7 (54 per cent). The mode of the minimum usage group was
3, while the average and high usage groups had a mode of 4 and 2, respectively. The
variance for the minimum, average and high usage groups are 1.01, 1.09, and 1.61
respectively - which indicates a slight growing degree of dispersion between the
responses within the groups. The standard deviation reflects the slightly increasing
dispersion between the minimum, average and high usage groups, which are 1.00,
1.04, and 1.26, respectively.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of conversing with peers. The
minimum usage learners had two comments: One learner only converses with close
friends, while the other one was showing development in this skill. The average usage
group had three outliers: Two learners are overly talkative in class, while the other one
is very introverted. The high usage group had four outliers: Two participants are too
talkative, while the other two are quiet and do not socialise. It is clear that the high
usage learners have not developed this skill as well when compared to the other two

groups.

4.5.1.3 Building lasting friendships

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how

well they develop lasting friendships and handle peer pressure, which is a social skKill
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that learners develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum
usage group had a mean of 3.6 (72 per cent), while the average and high usage groups
had a mean of 2.9 (58 per cent) and 2.6 (52 per cent). The mode of the minimum
usage group was five, while the average and high usage groups had a mode of 3 and
2, respectively. The variance for the minimum, average and high usage groups are
1.64, 0.49, and 1.44 respectively - which indicates a varying degree of dispersion
between the responses within the groups. The standard deviation reflects the varied
dispersion between the minimum, average and high usage groups, which are 1.28,

0.7, and 1.2, respectively.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of building lasting friendships.
The minimum usage learners had one comment. The learner changes friends
frequently and do not sustain friendships. The average usage group also had one
outlier: The learner fights often with friends. The high usage group had two comments:
The two participants do not socialise with peers. The quantitative and qualitative data
visibly show that the high usage learners have not developed this skill as well when

compared to the other two groups.

4.5.1.4 Problem-solving, negotiating and compromising

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they use problem-solving, negotiating and compromising when interacting with
peers, which is a social skill that learners develop by the age of eight (Grade 2) (Kid
Central, 2018:1). The minimum usage group had a mean of 3.4 (68 per cent), while
the average and high usage groups had a mode of 2.3 (46 per cent) and 2.1 (42 per
cent). The mode of the minimum usage group was five, while the average and high
usage groups had a mean of 2 and 1, respectively. The variance for the minimum,
average and high usage groups are 2.44, 0.81, and 1.69 respectively - which indicates
a varying degree of dispersion between the responses within the groups, where the
minimum usage learners’ ratings vary the most. The standard deviation reflects the
varied dispersion between the minimum, average and high usage groups, which are
1.56, 0.9, and 1.3, respectively. It is clear that both the average and high usage

learners have not developed this skill as well when compared to the minimum usage

group.
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The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of problem-solving, negotiating
and compromising when interacting with peers. The minimum usage learners had two
comments: Both learners argue with friends and struggle with compromise. The
average usage group had two outliers: One learner often complains of being bullied
and is often the instigator, while the other learner rather argues and fights. The high
usage group had four outliers: One learner is good at sorting out problems, while the
other four learners are those who complain often, keep quiet at school and complain
at home, and are the cause for complaints. It is clear that the high usage learners are
struggling more with problem-solving, negotiating and compromising when compared

to the other groups.

4.5.1.5 Sharing with peers

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they demonstrate sharing with peers, which is a social skill that learners should
develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum usage group
had a mean of 3.8 (76 per cent), while the average and high usage groups had a mean
of 2.9 (58 per cent) and 3.1 (62 per cent). The mode of the minimum and average
usage groups was three, while the high usage group had a mode of four. The variance
for the minimum, average and high usage groups are 0.76, 0.69, and 1.29 respectively
- which indicates a varying degree of dispersion between the responses within the
groups, where the minimum and average usage groups show a smaller degree of
dispersion of the ratings. The standard deviation reflects the varied dispersion
between the minimum, average and high usage groups, which are 0.81, 0.83, and
1.13, respectively. It is apparent that the minimum usage demonstrates sharing with
peers the best, while the average usage learners have to work on improving this skill

most when compared to the other groups.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of how well they share with peers.
The minimum usage learners had one outlier: The learner does not share often but
does share with friends. The average usage group had no outliers. The high usage

group also had one outlier: The learner is very caring and shares often.
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4.5.2 Social interaction with parents
4.5.2.1 Growing independence from parents

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they develop growing independence from their parents, which is a social skill that
learners develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum
usage group had a mean of 3.4 (68 per cent), while the average and high usage groups
had a mean of 2.3 (46 per cent) and 2.6 (52 per cent). The mode of the minimum
usage group was two, while the average and high usage groups had a mode of 2 and
3, respectively. The variance for the minimum, average and high usage groups are
1.64, 1.01, and 1.44 respectively - which indicates a varying degree of dispersion
between the responses within the groups. The standard deviation reflects the varied
dispersion between the minimum, average and high usage groups, which are 1.28,
1.00, and 1.2, respectively. It is clear that both the average and high usage learners
have not made as much progress in developing this skill when compared to the

minimum usage group.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of growing independence from
parents. The minimum usage learners had three comments: One learner has an overly
controlling parent who does not allow for opportunities to be independent; the second
learner has uninvolved parents; the other learner depends on her mother to handle
any issue at school on her behalf. The average usage group had five outliers: Three
learners are struggling in class due to absent parents, while the other two
demonstrated strong dependency on their parents who does everything for them. The
high usage group had four outliers: Two learners are showing progress in this area,
while the other one is very independent of her parents. It is clear that the average and

high usage learners are more dependent on their parents than the minimum usage
group.

4.5.3 Social play

4.5.3.1 Fantasy play and interactive games

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how

well they participate in fantasy play and interactive games, which is a social skill that
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learners develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum
usage group had a mean of 3.5 (70 per cent), while the average and high usage groups
had a mean of 2.5 (50 per cent) and 2.6 (52 per cent). The mode of the minimum
usage group was three, while the average and high usage groups had a mode of 2
and 3, respectively. The variance for the minimum, average and high usage groups
are 1.45, 0.65, and 1.44 respectively - which indicates a varying degree of dispersion
between the responses within the groups, where the average usage learners’ ratings
are the most similar. The standard deviation reflects the varied dispersion between the
minimum, average and high usage groups, which are 1.20, 0.86, and 1.2, respectively.
It is clear that both the average and high usage learners have not mastered this skill

when compared to the minimum usage group.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of how well they participate in
fantasy play and interactive games. The minimum usage learners had no outliers. The
average usage group had two outliers: Both learners do not participate in these types
of games. The high usage group had one outlier: The learner does not patrticipate in
these types of games. It is clear that the average and high usage learners participate
less in fantasy play and interactive games.

4.5.3.2 Playing with same-gender peers

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
much they play with same-gender peers, which is a social preference that learners
showcase by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum usage
group had a mean of 4 (80 per cent). In comparison, the average and high usage
groups both had a mean of 3.2 (64 per cent). The mode of all groups was four. The
variance for the minimum, average and high usage groups are 0.8, 0.56, and 0.96
respectively - which indicates a small varying degree of dispersion between the
responses within the groups, where the average usage learners’ ratings are the most
similar. The standard deviation reflects the varied dispersion between the minimum,
average and high usage groups, which are 0.89, 0.74, and 0.97, respectively. It is
apparent that all three groups have shown this preference to some extent, of which
the minimum usage group shows a stronger preference. The teachers were asked to

describe the social behaviour of participants that stand out from the rest of the learners
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in the group in terms of how much they play with same-gender peers. The minimum
and average usage learners had no comments. The high usage group had only one

comment: The learner showed no preference for gender when it comes to friends.

4.5.3.3 Playing group games with own rules

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they participate in group games and create their own rules, which is a social skill
that learners demonstrate by the age of eight (Grade 2) (Kid Central, 2018:1). The
minimum usage group had a mean of 3.5 (70 per cent). In comparison, the average
and high usage groups had a mean of 2.8 (56 per cent) and 2.5 (50 per cent)
respectively. The mode of the minimum and average usage groups was three, while
the high usage group had a mode of two. The variance for the minimum, average and
high usage groups are 1.25, 0.76, and 1.05 respectively - which indicates a small
varying degree of dispersion between the responses within the groups, where the
average usage learners’ ratings are the most similar. The standard deviation reflects
the varied dispersion between the minimum, average and high usage groups, which
are 1.11, 0.87, and 1.02, respectively. It is clear that the minimum usage group has
shown the most progress in this skill when compared to the other two groups. The
teachers were asked to describe the social behaviour of participants that stand out
from the rest of the learners in the group in terms of how well they participate in group
games and create their own rules. The average usage and high usage learners had
no comments. The minimum usage group had only two comments: One learner did
not participate in these games, while the other argued about the rules. Qualitatively,
the minimum usage group demonstrated more difficulties in participating in group

games and creating their own rules.

4.5.4 Individual social skills
4.5.4.1 Awareness of scholastic performance

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
much they are aware of their scholastic performance, which is a social skill that
learners develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum
usage group had a mean of 4 (80 per cent), while the average and high usage groups

had a mean of 2.8 (56 per cent) and 3 (60 per cent). The mode of the minimum usage
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group was five, while the average and high usage groups had a mode of 2 and 3,
respectively. The variance for the minimum, average and high usage groups are 1.2,
0.56, and one respectively - which indicates a varying degree of dispersion between
the responses within the groups, where the average usage learners’ ratings are the
most similar. The standard deviation reflects the varied dispersion between the
minimum, average and high usage groups, which are 1.09, 0.74, and one respectively.
It is clear that both the average and high usage learners lag behind when compared

to the minimum usage group.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of how much they are aware of
their scholastic performance. The minimum usage learners had one comment: The
learner has demonstrated immense improvement. The average usage group had two
outliers: One learner does not perform to his best ability and knows it, while the other
learner does not do anything to improve. The high usage group had three outliers: All
three learners are not performing well and making no effort to improve. It is clear that
the minimum usage learners are more aware of their scholastic performance and

make an effort to improve when compared to the other two groups.

4.5.4.2 Empathy and compassion

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they show empathy and compassion towards others, which is a social skill that
learners develop by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum
usage group had a mean of 3.7 (74 per cent), while the average and high usage groups
had a mean of 3 (60 per cent) and 2.6 (52 per cent). The mode of the minimum usage
group was five, while the average and high usage groups had a mode of 4 and 1,
respectively. The variance for the minimum, average and high usage groups are 1.41,
1.2, and 2.04 respectively - which indicates a varying degree of dispersion between
the responses within the groups, where the high usage group shows the highest
degree of dispersion. The standard deviation reflects the varied dispersion between
the minimum, average and high usage groups, which are 1.18, 1.09, and 1.42,
respectively. It is apparent that both the average and high usage learners did not make

as much progress in developing this skill when compared to the minimum usage

group.
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The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of how well they show empathy
and compassion towards others. The minimum usage learners had one comment: The
learner does not really show empathy. The average usage group had three outliers:
One learner is caring towards others, while the other two learners show no emotion
and laugh instead of showing remorse. The high usage group had two outliers: One
learner shows no emotion, while the other does not appear to care much. Itis apparent
that the average and high usage learners struggle more with showing empathy and

compassion towards others when compared to the minimum usage learners.

4.5.4.3 Identify and describe emotions, reflect on motives

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they can identify and describe emotions, as well as reflect on the motives of
others. This is a social skill that learners develop by the age of eight (Grade 2) (Kid
Central, 2018:1). The minimum usage group had a mean of 3.4 (68 per cent), while
the average and high usage groups had a mean of 2.6 (52 per cent) and 2.4 (48 per
cent). The mode of the minimum usage group was three, while the average and high
usage groups had a mode of 3 and 1, respectively. The variance for the minimum,
average and high usage groups are 1.64, 1.04, and 1.84 respectively - which indicates
a varying degree of dispersion between the responses within the groups. The standard
deviation reflects the varied dispersion between the minimum, average and high usage
groups, which are 1.28, 1.01, and 1.35, respectively. It is clear that both the average
and high usage learners are developmentally behind regarding this skill when

compared to the minimum usage group.

The teachers were asked to describe the social behaviour of participants that stand
out from the rest of the learners in the group in terms of how well they could identify
and describe emotions, as well as reflect on the motives of others. The minimum usage
learners had two comments: One learner does not talk to anyone in the class, while
the other struggles to understand the emotions of others. The average usage group
had two outliers: One learner always states that nothing is wrong, while the other
learner does not interact with others. The high usage group had one outlier: The
learner does not react or respond to the emotions of others. It is evident that all three

groups struggled with identifying and describing the emotions of others.
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4.5.4.4 Demonstration of sportsmanship

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they demonstrate sportsmanship. This is a social skill that learners develop by the
age of eight (Grade 2) (Kid Central, 2018:1). The minimum usage group had a mean
of 3 (60 per cent), while the average and high usage groups had a mean of 2.6 (52 er
cent) and 2.1 (42 per cent). The mode of the minimum usage group was two, while the
average and high usage groups had a mode of 3 and 2, respectively. The variance for
the minimum, average and high usage groups are 1.6, 0.24, and 1.29 respectively -
which indicates a varying degree of dispersion between the responses within the
groups, where the average usage learners’ ratings are the most similar. The standard
deviation reflects the varied dispersion between the minimum, average and high usage
groups, which are 1.26, 0.48, and 1.13, respectively. It is apparent that all three groups
have not yet mastered this skill. The teachers were asked to describe the social
behaviour of participants that stood out from the rest of the learners in the group in
terms of how well they demonstrated sportsmanship. The minimum usage learners
had three comments: Two learners do not participate in sport, while the other one does
not cope well with losing. The average usage group had three outliers: All three
learners do not participate in any sports. The high usage group had five outliers: These
learners are reportedly too emotional and do not cope well with losing. It is evident
that the average and high usage groups struggled with demonstrating good
sportsmanship, while some learners in the minimum usage group did not even

participate in any sports.

4.5.4.5 Concern for fairness and justice

The Grade 3 teachers rated the learners from 1 (Poor) to 5 (Excellent) in terms of how
well they show a concern for fairness and justice, which is a social skill that learners
demonstrate by the age of eight (Grade 2) (Kid Central, 2018:1). The minimum usage
group had a mean of 3.7 (74 per cent), while the average and high usage groups both
had a mean of 2.8 (56 per cent). The mode of the minimum usage group was five,
while the average and high usage groups had a mode of 4 and 2, respectively. The
variance for the minimum, average and high usage groups are 1.21, 1.36, and 1.36
respectively - which indicates a slight varying degree of dispersion between the

responses within the groups. The standard deviation reflects the slightly varied
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dispersion between the minimum, average and high usage groups, which are 1.1,
1.16, and 1.16, respectively. The data shows that both the average and high usage
learners have yet to demonstrate this skill properly when compared to the minimum

usage group.

The teachers were asked to describe the social behaviour of participants that stood
out from the rest of the learners in the group in terms of how well they showed concern
for fairness and justice. The minimum usage learners had no outliers. The average
usage group had one outlier: “The learner only cares about himself and how he is
affected.” The high usage group also had one outlier: “The learner does not seem to
care much about fairness and justice.” The qualitative data, therefore, suggest that the

average and high usage learners showed less concern for fairness and justice.

4.5.5 Total impact on social development

The totals for the ratings of each participant were calculated and used to determine
the social development of the three groups. The minimum usage group had a mean
of 3.6 (72 per cent) in total, while the average and high usage groups had a mean of
2.8 (55 per cent) and 2.6 (52 per cent). The overall mode of the minimum usage group
was five, while the average and high usage groups had a mode of 3 and 1,
respectively. The variance for the minimum, average and high usage groups are 1.09,
0.52, and 1.02 respectively - which indicates a varying degree of dispersion between
the responses within the groups, where the average usage learners’ ratings are the
most similar overall. The standard deviation reflects the varied dispersion between the
minimum, average and high usage groups, which are 1.04, 0.72, and 1.01,
respectively. Figure 4.2 depicts the dispersion and deviation between the three groups

in terms of social development scores.

Figure 4.2: Social Development Scores

Source: Self-generated based on data collected
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It is evident that both the average and high usage learners have to improve on their
social development skills when compared to the minimum usage group overall. The
minimum usage group had the most ratings of five (Excellent), whereas the high usage

group had mostly ratings of one overall.

ANOVA was calculated for the three groups to determine if the data was statistically

significant at p < 0.05 to reject or accept the null hypothesis. Table 4.2 depicts the
results of the ANOVA test for the Social Development scores.

Table 4.2: ANOVA test for Social Development

Source: Self-generated, calculated on Excel

ANOVA: Single Factor

Source of VVariation S5 df MS F P-value F crit
Between Groups 1078,4 2 539,2 2,810339 0,077849 3,354131
Within Groups 5180,3 27 191,863
Total 6258,7 29

The f-ratio was calculated at 2.81, which indicated that the variation between the
means of the groups was higher than what could be expected to be seen by chance.
The p-value was calculated as 0.077, therefore, the result is insignificant at p < 0.05

and indicates strong evidence for the null hypothesis. However, the data clearly shows
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that there was an impact on the social development of the learners in the three groups,
where the minimum usage group demonstrated the most progress in the development

of the social skills of eight-year-olds.

4.6 The impact of different levels of electronic device usage on the cognitive
development of learners

4.6.1 Mathematical errors

The errors made by the learners were categorised as Computational/Careless errors
and conceptual (comprehension) errors. Computational/Careless errors occur when
learners do not pay attention or work too fast, which leads to careless errors or errors
with calculations (subtracting, adding, multiplying or dividing incorrectly) (Lake, 2016).
Conceptual errors are made when learners misunderstand the concepts underlying a
mathematical problem and make use of incorrect logic, which therefore points to errors
in comprehension (Lake, 2016). Figure 4.3 depicts the mathematical errors made by

the respondents.

Figure 4.3: Mathematical Errors

Source: Self-generated based on calculations on Excel

Mathematical Errors
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The data indicated that 123 errors were Computational/Careless and 101 were

conceptual errors. The number of conceptual errors indicates that the learners have a
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lack of understanding of the mathematical concepts and have trouble reading and
interpreting questions with the necessary insight. The Computational/Careless errors
are evidence that learners are not yet confident in their calculations and make

unnecessary mistakes.

4.6.2 Numbers, operations and relationships
4.6.2.1 Counting

The first question instructed the learners to count the number of balls (95) and use
grouping to simplify the counting process. According to the Mathematics CAPS
document, Grade 2 learners should be adept with counting up to 200 objects in groups
of 1’s, 2's, 3’s, 4’s and 5’s (Department of Basic Education, 2011). Grade 3 learners
should be able to count at least 500 objects by term 2 (Department of Basic Education,
2011). The minimum usage learners struggled with this question and only 30 per cent
answered correctly. The average usage group had a success rate of 80 per cent, while
the high usage group only had two (20 per cent) correct answers for Question 1. Most
of the learners attempted to count the balls in 1's and eight learners made
Computational/Careless errors while counting. Nine conceptual errors were made,
where learners simply guessed the number of balls or wrote down an illogical number.
The data suggests that learners have not yet mastered the skill of counting, even
though it was a Grade 2 learning outcome, since 56.6 per cent of answers were wrong.

However, the average usage group had the most success with this question.

4.6.2.2 Addition

Question 2 had learners use a context-free addition calculation to solve 154 + 179 =
. The Mathematics CAPS document states that Grade 2 learners should be adept
with using context-free calculations, such as breaking up numbers, to solve addition
sums that total 99 (Department of Basic Education, 2011). By Term 2 in Grade 3,
learners should be able to calculate addition sums up to 400 (Department of Basic
Education, 2011). The minimum usage learners had six (60 per cent) correct answers.
The average usage group had a success rate of 80 per cent, while the high usage
group only had four (40 per cent) correct answers for Question 2. The data shows that
twelve Computational/Careless errors were made while learners were adding the

numbers, especially when the totals were added to find the answer. The data suggests
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that learners have room for improvement with addition sums since 40 per cent of
answers were wrong. It is also clear that the average usage group had the most

success with this question.

4.6.2.3 Multiplication

Question 3 asked learners to multiply 26 x 5 = [J. Learners are expected to break up
the number, multiply and add the answers to find the total. According to the
Mathematics CAPS document, Grade 2 learners should be adept with multiplying 1 -
10 with 2, 3, and 4, with a total of 50 (Department of Basic Education, 2011). In Grade
3, learners should be adept with multiplying with 2, 3, 4, 5, and 10 to a total of 99
(Department of Basic Education, 2011). The minimum usage learners had seven (70
per cent) correct answers. The average and high usage groups had a success rate of
60 per cent for Question 3. The data shows that ten Computational/Careless errors
were made while learners were adding the totals to find the answer. One participant
made a conceptual error, which clearly shows that the learner did not comprehend the
mathematical calculation required to solve the sum. The data suggests that learners
have room for improvement with multiplication sums since 36.6 per cent of answers
were wrong. The minimum usage group had a slightly higher success rate with this

guestion.

4.6.2.4 Division

Question 4 had learners divide 69 + 3 = . Learners are expected to break up the
number, divide and add the answers to find the total. The Mathematics CAPS
document states that Grade 2 learners should be adept with breaking up numbers and
divide evenly, with fifty as a maximum (Department of Basic Education, 2011). In
Grade 3, learners should be able to divide any number up to 100 (Department of Basic
Education, 2011). The minimum and average usage learners had six (60 per cent)
correct answers. The high usage group had a success rate of 50 per cent for Question
4. The data indicates that ten Computational/Careless errors were made while
learners were adding the totals to find the answer or counting incorrectly while dividing.
Three participants made conceptual errors, which clearly show that they do not
comprehend the mathematical calculation required to solve the sum. The data shows

that learners have yet to master division sums since 43.3 per cent of answers were
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wrong. The minimum and average usage groups had a slightly higher success rate
with this question.

4.6.2.5 Sorting numbers

Question 5 asked the learners to sort the numbers from least to greatest (211, 112,
221, 122, 201, 222). According to the Mathematics CAPS document, Grade 2 learners
should be adept with describing and sorting numbers up to 99, while Grade 3 learners
can sort numbers up to 500 by term 2 (Department of Basic Education, 2011). The
minimum usage learners had five (50 per cent) correct answers. The average usage
group had a success rate of 60 per cent, while the high usage group only had three
(30 per cent) correct answers for Question 5. The data shows that sixteen
Computational/Careless errors were made while learners were sorting the numbers,
namely sorting from largest to smallest and putting 201 after 112. The data suggests
that learners have room for improvement with sorting numbers since 53.3 per cent of
answers were wrong. It is also clear that the average usage group had slightly more

success with this question.

4.6.2.6 Story sum (subtraction)

Question 6 was a story sum in which learners had to use subtraction to solve the
problem (245 - 188 = [O). The Mathematics CAPS document states that Grade 2
learners should be adept with solving contextual problems through addition and
subtraction with totals of up to 99, by breaking up numbers (Department of Basic
Education, 2011). By term 2, Grade 3 learners are expected to solve contextual
problems with totals up to 400 (Department of Basic Education, 2011). The minimum
usage learners had eight (80 per cent) correct answers. The average usage group had
a success rate of 30 per cent, while the high usage group only had two (20 per cent)
correct answers for Question 6. The data shows that seventeen Computational/
Careless errors were made while learners were subtracting the numbers with an arrow
sum method. This method was introduced to learners in Grade 2 and was used
consistently afterwards. The data suggests that learners have not yet mastered
subtraction with the taught method since 56.6 per cent of answers were wrong. The

minimum usage group had great success with this question.
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4.6.2.7 Halving and doubling

Question 7 had learners halve 197, which required them to use a fraction (%2).
According to the Mathematics CAPS document, Grade 2 learners should be able to
write fractions such as %2 and be able to double and halve numbers up to ninety-nine
without context (Department of Basic Education, 2011). By Term 2 in Grade 3, learners
should be adept with doubling and halving numbers context-free up to 500
(Department of Basic Education, 2011). The minimum and high usage learners had
six (60 per cent) correct answers. The average usage group had a success rate of 40
per cent for Question 7. The data shows that twelve Computational/Careless errors
were made while learners were adding the totals to find the answer or halving seven
incorrectly. Two participants made conceptual errors, which clearly show that they do
not comprehend the mathematical calculation required to solve the sum. The data
shows that learners have to improve on halving numbers since 46.6 per cent of
answers were wrong. The minimum and high usage groups had a slightly higher

success rate with this question.

4.6.2.8 Money sums

Question 8 asked learners to count a collection of 5 cent, 10 cent, and 20 cent coins
to a total of 165 cents or R1,65. The Mathematics CAPS document states that Grade
2 and Grade 3 learners should be adept with identifying all South African banknotes
and coins, as well as be able to solve money sums with totals and change of up to
R99 and 90 cents (Department of Basic Education, 2011). The minimum and high
usage learners had 3 (30 per cent) correct answers. The average usage group had a
success rate of 20 per cent for Question 8. The data shows that fifteen
Computational/Careless errors were made while learners were counting the cents.
Conceptual errors were made by seven learners, which clearly show that they do not
comprehend how to count money. The data shows that learners have plenty of room
for improvement on counting money since 73.3 per cent of answers were wrong. The
minimum and high usage groups had a slightly higher success rate with this question

but still struggled immensely.
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4.6.3 Patterns, functions and algebra
4.6.3.1 Number patterns

Question 9 had learners complete a number pattern by counting in 4’s from 141 to
169. According to the Mathematics CAPS document, Grade 2 learners should be
adept with copying, extending and describing easy number patterns up to 200
(Department of Basic Education, 2011:24). By Term 2 in Grade 3, learners should be
able to count onward and backwards from any number up to 500 in 1’s, 2’s, 3’s, 4’s,
5’s, and 10’s (Department of Basic Education, 2011). The minimum usage learners
had three (30 per cent) correct answers. The average and high usage groups had a
success rate of 50 per cent for Question 9. The data indicates that seventeen
Computational/ Careless errors were made while learners were counting on in 4’s. It
is evident that learners have yet to master counting in even and uneven number
patterns since 56.6 per cent of answers were wrong. The minimum and high usage

groups had a slightly higher success rate with this question but still struggled.

4.6.4 Space and shape
4.6.4.1 Naming 3-D shapes

Question 10 featured a picture of a pyramid for which learners had to name the Three-
Dimensional Shapes (3-D). The Mathematics CAPS document states that Grade 2
learners should be adept with recognising and naming 3-D shapes such as balls,
boxes and cylinders (Department of Basic Education, 2011). By the end of Grade 3,
learners should be adept with identifying and naming pyramids and cones as well
(Department of Basic Education, 2011). The Grade 2 and 3 teachers confirmed that
they taught the learners all of the 3-D shapes in Grade 2 and do revision on all of the
shapes continuously. The minimum usage learners had five (50 per cent) correct
answers. The average usage group had a success rate of 30 per cent, while the high
usage group had four (40 per cent) correct answers for Question 10. The data shows
that eighteen conceptual errors were made - most of the learners identified the shape
as a cone, which indicates a lack of understanding of the properties of 3-D shapes.
The data suggests that learners have to work more concretely with 3-D shapes since
60 per cent of answers were wrong. It is also apparent that the minimum usage group

had slightly more success with this question.
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4.6.4.2 Properties of 3-D shapes

Question 11 featured a picture of a cube and asked learners to describe the properties
of the shape in terms of rolling or gliding. According to the Mathematics CAPS
document, Grade 2 and Grade 3 learners should be adept with sorting 3-D shapes
corresponding to their properties, such as rolling or gliding (Department of Basic
Education, 2011). The minimum usage learners had seven (70 per cent) correct
answers. The average usage group had a success rate of 60 per cent, while the high
usage group had eight (80 per cent) correct answers for Question 11. The data shows
that nine conceptual errors were made - some learners answered “no”, which indicates
a lack of understanding of the question and the properties of 3-D shapes. The data
suggests that some learners have to experience the 3-D shapes concretely since 30
per cent of answers were wrong. It is also apparent that most of the learners could
answer this question, but the average usage group had slightly less success with this

guestion.

4.6.4.3 Symmetry

Question 12 asked learners to draw a line of symmetry on a picture of an arrow. The
Mathematics CAPS document states that Grade 2 learners should be adept with
recognising and drawing lines of symmetry on 2-D shapes (Department of Basic
Education, 2011). By term two of Grade 3, learners should be able to identify the line
of symmetry through folding the paper and reflection (Department of Basic Education,
2011). The minimum and average usage learners had seven (70 per cent) correct
answers. The high usage group had a success rate of 80 per cent for Question 12.
The data indicates that three Computational/Careless errors were made, where
learners drew the line off-centre. Five conceptual errors were made, where learners
drew no line and did not know what a line of symmetry meant. It is clear that learners
had more success in this question since only 26.6 per cent of answers were wrong.

The high usage group had a slightly higher success rate with this question.

4.6.5 Measurement
46.5.1Time

Question 13 featured an analogue clock showing the time as half past four and

learners had to say what time it was. According to the Mathematics CAPS document,
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Grade 2 and Grade 3 learners should be able to tell the analogue time in hours,
minutes, half past, quarter past and quarter to (Department of Basic Education,
2011:29). The minimum usage learners had seven (70 per cent) correct answers,
while the average usage group had nine (90 per cent). The high usage group had a

success rate of 100 per cent for Question 13.

The data indicates that three Computational/Careless errors were made, where
learners answered hastily and wrote down half past three. Only one conceptual error
was made, where the learner wrote down an irrelevant time reading. It is evident that
learners had more success in this question since only 13.3 per cent of answers were

wrong. The high usage group had a slightly higher success rate with this question.

4.6.5.2 Mass

Question 14 asked learners to identify and circle two instruments that are used for
measuring mass. The Mathematics CAPS document states that Grade 2 learners
should be adept with measuring, sorting and recording mass by using informal
measuring instruments and a bathroom scale (Department of Basic Education, 2011).
By term 2, Grade 3 learners should be able to use bathroom and kitchen scales for
measuring mass (Department of Basic Education, 2011). All three groups had three
(30 per cent) correct answers for Question 14. The data shows that twenty-one
conceptual errors were made - most of the learners circled only one of the scales,
while the others circled instruments used to measure length. The data suggests that
learners have to work more concretely with mass measurement since 73.3 per cent of
answers were wrong. It is therefore apparent that all groups struggled with this

guestion.

4.6.6 Data handling
4.6.6.1 Analysis of data

Question 15 had learners analyse a bar graph and identify the two children who read
between five and ten books. According to the Mathematics CAPS document, Grade 2
learners should be able to answer questions about data in pictographs, while Grade 3
learners should be able to analyse bar graphs as well (Department of Basic Education,
2011:35). The Grade 2 and 3 teachers confirmed that learners were introduced to bar

graphs in Grade 2, and Grade 3 teachers practised bar graph analysis frequently in
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terms 1 and 2. The minimum usage learners had three (30 per cent) correct answers.
The average and high usage groups had a success rate of only 10 per cent for
Question 9. The data indicates that twenty-five conceptual errors were made. Most of
the learners only mentioned one of the children who read between five and ten books
or only had one correct name listed alongside an incorrect one. It is evident that
learners have to work hard on reading and analysing data with insight since 83.3 per
cent of answers were wrong. The minimum usage group had a slightly higher success

rate with this question but still struggled immensely.

4.6.7 Total impact on cognitive development

The totals for each participant were calculated out of fifteen and used to determine the
cognitive development of the three groups. The minimum usage group had a mean of
52 per cent in total, while the average and high usage groups had a mean of 51.3 per
cent and 46.7 per cent respectively. The overall mode of the minimum usage group
was eleven, while the average and high usage groups had a mean of 5 and 4,
respectively. The variance for the minimum, average and high usage groups are 7.76,
11.81, and 8.2 respectively - which indicates a large varying degree of dispersion
between the responses within the groups, where the average usage learners’ ratings
are the least similar overall and have the most outliers. The standard deviation reflects
the large, varied dispersion between the minimum, average and high usage groups,
which are 2.76, 3.43, and 2.86, respectively. Figure 4.3 depicts the dispersion and

variance of scores between the three groups.

Figure 4.3: Cognitive Development Scores
Source: Self-generated based on calculations on Excel

103



Cognitive Development Scores

Minimum
Usage

Average
Usage

High
Usage

20 30 40 50 60 70 80 90

It is evident that both the minimum and average learners performed slightly better on
their cognitive development test when compared to the high usage group overall. The
number of errors made by the three groups was 71, 73, and 80 respectively - which is
a clear indication that online teaching and a lack of in-person teaching have impacted
the cognitive development of these learners and shows that they are not performing

as they should at Grade 3 level.

ANOVA was calculated for the three groups to determine if the data is statistically
significant at p < 0.05 to reject or accept the null hypothesis. Table 4.3 depicts the
ANOVA test for Cognitive Development.

Table 4.3: ANOVA test for Cognitive Development
Source: Self-generated on Excel

ANOVA

Source of Variation ) df MS F P-value F cnt
Between Groups 3,8 2 1,9 0,184732 0,832369 3,354131
Within Groups 2777 27 10,28519
Total 2815 29
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The f-ratio was calculated at 0.18 and the p-value is 0.83, therefore, the result is
insignificant at p < 0.05 and indicates strong evidence for the null hypothesis.
However, the data clearly shows that there is a severe impact on the cognitive
development of the learners in the three groups, even though the levels of device
usage had no significant impact. The Grade 3 learners have not mastered the skills

for Grade 2 and evidently are not performing as expected in Grade 3.
4.7 Summary

This chapter presented the analysis of the data from the three questionnaires, namely
the screen-time, Social Development and Cognitive Development questionnaires. The
analysis of the data provided answers to the five research questions, which enables
the researcher to answer the main research question and address the hypothesis. The
data was collected from fifty-seven respondents, which was then refined to 10 per

device usage level.

The time spent by Grade 2 (Grade 3 in 2022) learners on the different electronic
devices was analysed first and the data revealed a 41.6 per cent increase in total daily
screen time from before the pandemic to amid the pandemic. Before the pandemic,
the learners spent an average of 3.6 hours daily on electronic devices. In comparison,

learners spent an average of five hours daily on electronic devices.

The following section discussed the levels of electronic device usage by learners
during the COVID-19 pandemic. Learners who used electronic devices for up to two
hours daily, were categorised as minimum usage. Responses from parents indicated
that sixteen learners fall into the minimum usage category. The average electronic
device usage group referred to learners who spend between two to six hours on these
devices and twenty learners fell into this category. Learners who used electronic
devices for more than six hours daily, were categorised as high usage learners.

Responses from parents indicated that twenty-one learners fell into this group.

The section that followed focused on the impact of different levels of electronic device
usage on the social development of learners. Each question was analysed individually

and the section concluded with the total impact of electronic device usage on social

105



development. The total for the social development ratings by the Grade 3 teachers for
each group of ten learners was calculated and the minimum usage group showed the
most progress in social development with a group average of 72 per cent. The average
and high usage groups had averages of 55 per cent and 52 per cent respectively for
social development, which is considerably less than the minimum usage group.
However, the ANOVA had a p-value of 0.077 indicates that the impact of the levels of
electronic device usage on the social development of Grade 2 (Grade 3 in 2022) is not

statistically significant and suggests strong evidence for the null hypothesis.

The impact of different levels of electronic device usage on the cognitive development
of learners was analysed next. The mathematical errors made by the participants were
categorised as Computational/Careless errors and conceptual errors. Only 50.2 per
cent of answers were correct in total for the mathematics achievement test, while
Computational/Careless errors formed 27.3 per cent of the possible total, and
conceptual errors made up the final 22.4 per cent. The data was analysed per question
and finally as a total impact on cognitive development. The average score for the
minimum usage group was 52 per cent, followed by the average and high usage
groups with scores of 51.3 per cent and 46.7 per cent respectively. However, the
ANOVA had a p-value of 0.83, which indicates that the impact of the levels of electronic
device usage on the cognitive development of Grade 2 (Grade 3 in 2022) is not

statistically significant and suggests strong evidence for the null hypothesis.

Chapter 5 will discuss the research findings and conclusions drawn by the researcher,
as well as the study’s limitations.
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CHAPTER 5: CONCLUSIONS AND IMPLICATIONS

5.1 Introduction

Chapter 4 contained an in-depth discussion of the data collection process and results.
This final chapter will present and explain the conclusions drawn from the study and
summarise the answers to the research questions and hypotheses. The first section
will summarise the key findings from the study and provide answers to the research
guestions and hypotheses. The following section will present the research outputs and
main contributions of the study, while also discussing the study in relation to the Albert
Bandura’s Social Cognitive theory of Albert Bandura, and how these findings can be
applied in reality. The next section will discuss the limitations and shortcomings of the
study. Finally, recommendations for future research will be made based on the

limitations of the study. The chapter will conclude with a summary of the content.
5.2 Key findings from the study

This study aimed to examine the impact of electronic devices during the COVID-19
pandemic on Grade 2 learners’ socio-cognitive development. This section addresses

the key findings from the study for each one of the research aims and questions.

5.2.1 The amount of time spent by Grade 2 learners on electronic devices before
the pandemic

The first study aim was to establish the amount of time that Grade 2 learners spent on
electronic devices before the pandemic. The electronic devices included televisions,
MP3 players, cell phones, tablets, video game consoles, and computers. The data
was collected from fifty-seven parents, who reported on the time that the learners
spent on electronic devices before the pandemic. The total daily screen time of these
learners added up to 198 hours. Some learners spent up to ten hours daily on
electronic devices, while the group average was 3.6 hours daily. Television viewing
and cell phone usage took up the majority of hours that learners spent on electronic
devices daily before the pandemic. Learners watched up to five hours of television
daily, as well as spent five hours daily on cell phones. The daily average for the group
was 1.89 hours and 1.39 hours for television viewing and cell phone usage,
respectively. Parents also reported that thirty-nine learners used electronic devices for

educational purposes before the pandemic, which amounted to 76.5 hours daily for
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the group. Parents also indicated that all of them are engaged with electronic devices,
together with the learners, which was a total of 101 hours daily for the group and an

average of 1.83 hours per learner.

5.2.2 The amount of time spent by Grade 2 learners on electronic devices during
the pandemic

The second study aim was to establish the amount of time that Grade 2 learners spent
on electronic devices amid the COVID-19 pandemic. The data collected from the fifty-
seven parents amounted to a total daily screen time of 280.5 hours during the
pandemic, which indicates an increase of 41.6 per cent in daily screen time. During
the pandemic, some learners spent up to 18 hours daily on electronic devices, while
the group average was 5 hours daily. Television viewing increased by 37.3 per cent
during the pandemic, while cell phone usage increased with 41.5 per cent. Learners
watched more than 6 hours of television daily, as well as spent more than six hours
daily on cell phones. The daily average for the group was 2.5 hours and 1.5 hours for
television viewing and cell phone usage respectively during the pandemic. Parents
also indicated that all of the learners used electronic devices for educational purposes
during the pandemic, which amounted to 118 hours daily for the group and an increase
of 54.2 per cent. The amount of time that parents were engaged with electronic
devices, together with the learners, increased by 36.7 per cent, which totalled 139

hours daily for the group and an average of 2.43 hours per learner.

5.2.3 The levels of electronic device usage by Grade 2 learners

The third study aim was to categorise learners into different levels of electronic device
usage (minimal usage = one to two hours daily, average usage = three to five hours
daily, high usage = 6+ hours daily). The responses from parents indicated that sixteen
learners fell into the minimal usage category and accounted for 21.5 hours (7.66 per
cent) of the total daily screen time from the Screen time Questionnaire. The data from
the questionnaire indicated that twenty learners could be categorised as average
electronic device usage and accounted for 71 hours (25.3 per cent) of the total daily
screen time. The high electronic device usage group included the remaining twenty-
one learners, who accounted for 188 hours (67.02 per cent) of the total daily screen

time. The high usage group had a shocking average daily screen time of 8.95 hours.
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Purposive random sampling was implemented to select ten learners per group to

participate in the remaining two questionnaires.

5.2.4 The impact of the different levels of electronic device usage on the social
development of Grade 2 learners

The fourth study aim was to evaluate the impact of different levels of electronic device
usage on the social development of learners. The Grade 2 (Grade 3 in 2022) learners’
Grade 3 teachers patrticipated in the Social Development Questionnaire and rated the
social development of learners on a scale of 1 (Poor) to 5 (Excellent). The teachers
could also add additional qualitative comments regarding the social development of
learners with the semi-closed ended questions. The main categories of social
development were social interaction with peers and parents, social play, and individual
social skills. All of these social development skills are normally developed by age eight
(Grade 2) and these learners were all in Grade 3 at the time of participation (Kid
Central, 2018:1). The data collected from the Social Development Questionnaire
indicated that the minimum usage group had an average rating of 3.6 (72 per cent) for
overall social development, while the average and high usage groups had an average
score of 2.8 (55 per cent) and 2.6 (52 per cent), respectively. The minimum usage
group had the highest rating of 5 (Excellent), while the average and high usage groups
had a mode of 3 (Good) and 1 (Poor), respectively. The variance for the minimum,
average and high usage groups were 1.09, 0.52, and 1.02, respectively - which
indicates a varying degree of dispersion between the responses within the group,

where the average usage learners’ ratings are the most similar overall.

The qualitative data supported the quantitative data in describing the underdeveloped
social skills of the learners. The teachers noted that some learners average and high
usage learners were not socialising with peers and were very shy. The average and
high usage learners were also noted to be very dependent on their parents and had

parents who did everything for them.

The teachers remarked that some of the average and high usage learners did not
participate in fantasy play and others struggled to play with other children when making
up their own games and rules - which often led to fighting. In terms of individual social

skills, the average and high usage learners were aware of their academic
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performance, but no effort was put in to improve. Some of the average and high usage
learners did not display empathy or remorse and struggled with identifying emotions
of others. The teachers also noted that all three groups had learners who did not
participate in any sports and did not cope well with losing. The qualitative data
therefore indicates that the average and high usage learners had more challenges

with social development than the minimum usage group.

5.2.5 The impact of the different levels of electronic device usage on the
cognitive development of Grade 2 learners

The fifth study aim was to evaluate the impact of different levels of electronic device
usage on the cognitive development of learners. The learners participated in a
mathematics achievement test (Cognitive Development Questionnaire), which had
guestions that covered the five main categories, as stated in the Curriculum and
Assessment Policy Statement (CAPS) for Basic Education. These categories are
Numbers, Operations, and Relationships; Patterns, Functions, and Algebra; Space
and Shape; Measurement; and Data Handling. Most of the questions formed part of
the Grade 2 curriculum and all of these areas are covered by term two of Grade 3. The
two main types of mathematical errors were also identified, and mistakes made by
learners were categorised accordingly, namely Computational/Careless errors and
conceptual errors. The data from the Cognitive Development Questionnaire indicated
that 123 errors were Computational/Careless (27.3 per cent of answers) and 101
errors were conceptual (22.4 per cent of answers). The remaining 50.2 per cent of
answers were correct. This is a clear indication that the learners struggled with
understanding the mathematical concepts and reading with insight and made careless
mistakes when completing calculations, even though most of the questions covered
Grade 2 work (Lake, 2016).

The total for each participant was calculated out of fifteen, to determine the cognitive
development of the three groups. The average scores of the minimum, average and
high usage groups were 52 per cent (71 errors), 51.3 per cent (73 errors), and 46.4
per cent (80 errors), respectively. The overall modes for the minimum, average and
high usage groups were 11, 5, and 4 out of 15, respectively. The variance for the

minimum, average and high usage groups were 7.76, 11.81, and 8.2, respectively.
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This indicated a very large varying degree of dispersion between the responses within
the groups. It is evident that the minimum and average usage groups fared slightly
better than the high usage group in the mathematics achievement test, even though
all three groups made numerous errors in their calculations, based on work that was
mostly covered in Grade 2 and the learners were not performing well on Grade 3 level
yet.

5.2.6 The impact of electronic devices during the COVID-19 pandemic on Grade
2 learners’ socio-cognitive development

The main question and hypothesis for the study was to determine if electronic device
usage by Grade 2 learners during the COVID-19 pandemic had an impact on their
socio-cognitive development. The Social and Cognitive Development Questionnaires
were both subjected to ANOVA to determine if the data was statistically significant at
p > 0.05 to reject or accept the null hypothesis. The f-ratio for the Social Development
Questionnaire was calculated as 2.81, which points to a higher variation between the
means of the groups than what could be seen by chance. The p-value is 0.077,
therefore, the result is not statistically significant at < 0.05 and indicates strong
evidence for the null hypothesis. However, the data clearly shows that there is a
definite impact on the social development of learners, where the minimum usage

group demonstrated the most progress in social skills development of eight-year-olds.

The f-ratio for the Cognitive Development Questionnaire was calculated as 0.18, while
the p-value was 0.83. The result is, therefore, not statistically significant at p < 0.05
and also indicates strong evidence for the null hypothesis. However, the data clearly
indicates that cognitive development in terms of mathematics is impacted immensely,
since the learners were only able to answer 50.2 per cent of the questions correctly
overall. It is apparent that the learners have yet to master the mathematical cognitive

development skills of Grade 2 and are underperforming in Grade 3.
5.3 Research outputs and main contributions of the study

This study addressed the fact that previous studies mainly outside of South Africa have
explored the numerous implications of electronic device usage on the development of
learners. These studies showed that the socio-cognitive development of learners may

be impacted negatively. The COVID-19 pandemic has possibly increased media
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exposure of learners due to quarantine at home and online learning. It was therefore
necessary to study the impact of electronic devices on the socio-cognitive

development of Grade 2 (Grade 3 in 2022) learners in South Africa.

The study indicated that there is an impact related to the levels of electronic device
usage by learners on their socio-cognitive development, even though the results are
not considered statistically significant and support the null hypothesis. In terms of
social development, the minimum, average and high usage groups scored 72, 55, and
52 per cent respectively - which indicates that the minimum usage group demonstrated
the most progress in the social development skills of eight-year-olds. In terms of
cognitive development, the minimum, average and high usage groups scored 52, 51.3
and 46.4 per cent respectively in the mathematics achievement test. It is important to
note that the mathematics sums were mostly taken from the Grade 2 CAPS, up until
term two of Grade 3 - which indicates that all groups of learners are experiencing
numerous negative implications with their mathematical calculations. It is also
noteworthy that online learning and a lack of face-to-face classroom teaching play a

fundamental role in the delay of the socio-cognitive development of learners.

This study specifically addressed three gaps in existing research. The first gap was
the lack of studies about the impact of electronic devices on the socio-cognitive
development of learners in South Africa. Previous studies were done in Singapore,
Saudi Arabia, North America, UK, and Australia, to name a few (Tung, 2016; Al Sagr
& Al Sagr, 2020; Marsh et al., 2020). This study specifically addressed the impact of
electronic devices on the social and cognitive development of learners in South Africa,

with a focus on learners in Cradock in the Eastern Cape.

The second gap in the existing research was the lack of studies about the impact of
electronic devices on the socio-cognitive development of Grade 2 learners (Grade 3
in 2022), who are eight and nine-year-olds. Previous studies focused on children
younger than two, under five, aged six to seven, nine to eleven and learners older than
twelve (Gottschalk, 2019; Kaur et al., 2019; Lin, 2019; Tumbokon, 2020). This study
specifically focused on learners who were in Grade 2 in 2021, and who were in Grade
3 in 2022 when the data was collected. These learners are all between eight and nine
years of age. The socio-cognitive development skills of eight-year-olds and Grade 2
mathematics were the foundation for the questions in the related questionnaires.
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The third gap is the impact of the COVID 19 pandemic on the amount of electronic
device usage by learners, which is a very recent event. One South African study noted
that the COVID 19 pandemic has led to excessive screen time, however, this study
did not mention how much screen time has increased or what devices are used (Chetty
et al., 2020). Some studies have been done in North America, UK, Germany, India,
and China. All of these studies mentioned an increase in electronic device usage and
suggested that various aspects of childhood development may be impacted negatively
(Wiederhold, 2020; Wunsch et al., 2021; Dray, 2020; Dutta et al., 2020; Xiang et al.,
2020). This study specifically analysed the different electronic devices that learners
use and compared the screen time of each device before and during the pandemic.
This enabled the researcher to calculate the increase in screen time amid the COVID-

19 pandemic.

The SCT was the framework for the study, which is grounded in social observational
learning and cognitive processing (Schunk & DiBenedetto, 2020). This theory was
applied to help determine how the usage of electronic devices affected the socio-
cognitive development of Grade 2 learners (Grade 3 in 2022), on the basis that
children learn in the context of social relationships and modelled behaviour (Kara,
2018). The results from the study indicated that the lack of in-person teaching, social
interaction and heightened screen time amid the pandemic impacted the socio-
cognitive development of learners. The cognitive development of the learners was
impacted the most, which is evident in the scores of the groups in the mathematics
achievement test. The data suggests strong evidence that social classroom learning
is critical for the socio-cognitive development of learners and that the pandemic
impacted these developmental skills negatively. Therefore, this study supports Albert

Bandura’s Social Cognitive Theory of and its relevance in education.

The findings of this study can be applied in the real world and will benefit the learners,
parents, teachers and the Basic Department of Education. The parents of the learners
will gain insight into the severity of the socio-cognitive delays that their children face.
Parents are the teachers at home and can research activities to do with their children
to improve the social and cognitive skills that are not yet progressing as expected for
their age. Parents can also directly teach and model social skills such as sharing,
problem-solving, negotiating, and compromising. The teachers can plan for
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interventions and directly teach social and cognitive skills. The teachers can do more
revision of Grade 2 mathematics concepts in concrete and semi-concrete activities,
which can help learners to gain a better understanding of those concepts that are the
foundation for the Grade 3 mathematical calculations. These mathematics activities
can be done in groups to encourage social interaction and learning, which enables
learners to construct their own knowledge and learn from peers. The teachers can
also include more group activities when teaching new concepts and demonstrations.
Social skills like describing emotions, demonstrating empathy, and group cooperation
can be modelled in the classroom and practised in groups. The DBE can inform all
South African schools of the impact of the COVID-19 pandemic and increased
electronic device usage on the socio-cognitive development of learners. The DBE
should formulate an intervention plan or a curriculum enrichment programme, which
specifically focuses on improving the socio-cognitive skills of all learners. This will
support teachers in preparing learners for becoming successful and holistically

functional 21st century members of society.
5.4 Limitations and shortcomings of the study

This study had a few limitations and shortcomings. The first limitation was the lapse of
time since the conceptualisation of the first chapter and gaining ethical clearance for
the project. The research was intended to focus on the Grade 2 learners and their
socio-cognitive development. These learners missed approximately five months of
face-to-face teaching in their Grade 1 year. However, ethical clearance was granted
by the end of 2021, and by that time, the literature review and methodology chapters
had not yet been completed. The data collection took place in May 2022, by which
time the learners were in Grade 3. The Social Development Questionnaire still focused
on the skills of eight-year-olds, while the cognitive development questionnaires
contained mostly mathematical sums and concepts from Grade 2 and a few
calculations taught to learners by term two of Grade 3. The lapse in time may also
have influenced the answers given by parents regarding the electronic device usage
by the learners, since more than eighteen months have passed since the National
Lockdown in South Africa.

The second limitation was the overall sample sizes for the project. The Screen time
Questionnaire collected 57 valid responses from parents, out of the 108 possible
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responses. These 57 responses reflected the population of the town and all races were
represented. The sampling size for the minimum, average and high usage groups
were ten learners per group. This sample size appeared to be insufficient for ANOVA
and the differing variances in the groups reflected the underlying reasons why the
effect of different levels of electronic device usage on the socio-cognitive development
of learners was statistically insignificant and supported the null hypotheses. This could
have been avoided if the researcher had allowed all of the fifty-seven learners to
participate in the social and cognitive questionnaires and selected the ten learners per
group who had the most similar responses. This selection would have lessened the

variance between the learners within the groups.

The last limitation was the social desirability of answers given by the parents and the
teachers. Both the teachers and parents were encouraged to answer the
guestionnaires honestly, since it was guaranteed that the names of the learners would
be discussed outside of the study. Parents and teachers may have felt inclined to
soften responses, for fear of what the researcher may think of the learners and their
social development and screen time behaviours. The researcher could address this
limitation by following up on these questionnaires with adapted questions for their age
and developmental level when the learners progress to the next grade and have new

teachers.
5.5 Recommendations for future research

This research topic and its limitations experienced in the study offers a few
recommendations for future research. The time lapse limitation can be remedied and
improved upon by doing a longitudinal study on the participants. The socio-cognitive
development and screen time behaviours of these learners can be recorded yearly
until these learners complete high school. This research will then track the socio-
cognitive development of the learners and indicate whether they overcome the delays
in their socio-cognitive development or if they remain underdeveloped in socio-

cognitive skills, according to their ages and stages of development.

The second recommendation would be to sample data from a much larger population
than one grade group at one school. All of the schools in a town could be invited to

participate, or even all schools in a province. This will enable the researcher to
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generalise the findings to the population of the country with ease. The research could
even go as far as including schools from all nine provinces and comparing the data
between provinces, to determine if the impact of electronic device usage amid the
COVID-19 pandemic on the socio-cognitive development varies between provinces or
the various school communities and suburbs. This research will then inform the DBE
of the nation-wide impact of electronic device usage on the socio-cognitive

development of learners.

The third research recommendation is for the learners self-report on their electronic
device usage behaviours and socio-cognitive development. The questionnaires could
be created in such a way that the choices made by the learners reflect their
development in the socio-cognitive area, by testing the skills relevant to their age and
developmental stage. This will eliminate the social desirability of answers from parents
and teachers. However, the learners may also try to answer in a manner that they
think is expected of them.

The fourth suggestion is to assess the impact of electronic device usage during the
COVID-19 pandemic on the emotional and physical development of learners. This
research could inform parents, teachers and the DBE of the emotional and physical
developmental delays that learners face. This future research could then be viewed in
conjunction with the conclusions from this study and could then be used to form a
holistic representation of all areas of childhood development impacted by electronic

device usage during the pandemic.

Finally, future research could take an in-depth look at the impact of online learning
amid of the COVID-19 pandemic on the scholastic performance of learners. This study
recognised that online teaching formed part of the delays in development. Future
studies could focus on how great the impact of online learning is on all subjects in the
Foundation Phase (Home Language, First Additional Language, Mathematics, and
Life Skills) and suggest interventions to address these learning gaps. This research
will help teachers to easily identify the gaps in learning and enable them to support

learners in constructing and improving the necessary knowledge to bridge the gaps.

5.6 Summary
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Chapter 5 presented the conclusions and implications from the study. The key findings
were discussed first, which began with the amount of time spent by learners before
and during the COVID-19 pandemic on electronic devices. This was followed by a
discussion about the levels of device usage by learners and how many Grade 2
learners (Grade 3 in 2022) fell into the minimum, average and high electronic device
usage categories. The impact of the levels of electronic device usage on the social
and cognitive development of the learners was first discussed separately and it
confirmed the null hypothesis of the impact of the different levels of electronic device
usage on the socio-cognitive development of learners. The research outputs and main
contributions were presented next, which included how the research question was
answered, which gaps in existing literature were addressed, how the study confirmed
the relevance of Bandura’s Social Cognitive Theory, and how these findings could be
applied in the real world. The limitations and shortcomings of the study were discussed
next, followed by recommendations for future research, based on the limitations and
shortcomings. Chapter 5 concluded with a summary of the content presented in the

chapter. The final section of this dissertation lists all the references used in the study.
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Introduction Technodogy 2nd screen time have becorne part of children's Early Childhood Developmental years. The OOWVID- 19 pandemic increased
media expasure even more (Aradio, Velesn, Souza, Azrevedn & Tarm, 202022}, Screen-time has skymcketed since the pandemic starced, which
Includes warking In wirteal classrooms and viewing children's television chanaels [Cheng & Wilkinsan, 20200 1). Channels such as Disney Channel,
Mickelodeon, and Boomerang reportod increnses in viewing of nearty G0 por cont during a single week {Cheong & Wilkinson, 2020;5), The school
clasures in South Africa and stict containment meeasures have led to mare families depending an technology than belore, to keep learmers learning
and entertained during the pandemic (UNICEF, 2020:1). The COVID-19 pandemic forced scagals to resort to transfgrm their normal teaching
methodologies, which include the physical and verbal transference af knewledge, inta an online format by wploading their teaching technigues and
knowledge onka platforms such as Google Classraam, WhatsApp groups, and Zoom Interactive dasses (LI & Lalanl, 2020:1). Online teaching on a
platfarm such as Google Classroom has its benefits and disadvartages. Online teaching increases the amount of screen Bme at home as well. The
use of electranic devices and increased screen Bme Impacks the behaviour and developrent of children, both sadally and cognitively. On the other
hand, leamars ang toachers had no face-to-face interaction (du Plessis, 2020:2), Studies have shown that children learn less from 2 vidao - they
need reciprocal dialogue and have to be able bo react to what 15 being taught to learmn more effectivaly (Cross, Z019:2). By implication, parents
have te decide how and to what extent their children should be using these devices (Marinelli, 2017 2). Stegies show that clectranic devices are
beneficial b a certain axtant, but hese gtudies slsa highlight the detrimeantal aMect of these davices [Racha & Munas, 2020:2). Electronic devices
are now used as toys and tools for the development of children, but childhood screen tme Influences can be obsarved from a very young age.
Meary half of the children aged sight and younger have a tablet or an electronic device, an which they spend about 2.25 haurs per day (Cross,
2019:1). Cross (2019:1} also stated that screen tme can inhiblt aspecks of childhood development, narrew thelr interests and limit other means of
leaming and explaration, This issue with online teaching would 1 have had a great impact on Grade 2 learners of 2021, who wers in Grade 1 in
2020, Grade 1 is the foundation for all tuture learning, which wauld mean that these learners would be impactad more than any other grade in the
Faundation Phase, 1.2 Backoround ba the study Electronic devics is a term breadly used to descoribe any davice that acocomplishes its purpose
electronically, which includes TWs, Digital Wideo Disc (OVD] players, laptops, deskiop computers, mobile phones, MP3 players, taklets, and gaming
consales {Referance, 2020:1). Many devices commonly used today are electronic devices, which use electric current b2 encode, analyse, and
transemil informatian (CK-12 Foundatian, 2019:1). Bazesls, Spina, Rusaiera, Mama, Agastiniani, Beezols, Carsella srd Villeni (2016:1) diffarentiste
between interactive and broadcast media, Broadcast media is TV and mavies, and Interactive media encompasses soclal media, wideo games and
camputers. Rocha and Nunes (2020:2) cassified smartphones and tablets as touchscresn devioes, while Nugraha, Izah, Hideyah, 2ulfiana and
Qudriani {2019:2) in Indanasia reter to elactronic devices as gadgets used for watching videos, playing games, communicating and studying.
These gadoets rafer to mobile phones, desktop computers and televisions, Electronic dovices are synonymous with tha term screen time and
accarding to Sinnarajan, Balachandran, and Thuraisingham [2019:1), it relers to time spent watching TV and playing on video gaming devices.
Scraen time 2lso incudes using smartphones, tablets, computers and wearable technology according to Cswald, Rumbeld, Kedziar, and Moora
(2020:3). Chikiren are bom social - thay have Lo leam e necessary skills ba enable them to communicale and Tarm reletionships with others.




Social devalapment is a life-long pracess and detarmines hoe social sibuatiens are identified, intergreted and rescted to. Haalthy sacial
develppmeant is beneficial to proteching children's mental health ang welloaing, Cally contact with family, friends and educators teaches children
about the social world. Through these connections, children figure out where they it in and bufld identity (BeYou, 2018:1). Guidance and modelling
In dally interactions and Incidental opportunities, and planned lessans teach social skills to children {BeYou, 200812}, Fathways (2021:1) poinkad
out that sacial skills are crudal for relating ta sthers. These skills belp children manage their smations, build positive relationships, and
demonstrate gmgati Children with functioning sacial skills are more likely to succeed acadermically [ Pathways, 202L:2). Morin [2020:1) defines
cagnitive development as the ability to construct meaning and knowladge through expenences, Cognition enables us to considar new informatian,
process it, and act on it Cognition involves applying new infarmation to previously scquired knowledge, higher lewvel thinking, and skilful
infarmatien processing {Monn, 2020;1), Cognitive development impreves focusing alility, remembering and critical thinking. These skills senafit
childran inside and autide the classroom (Maorin, 2020:2). Children actively participale in learming - they experiment, perceive and learn about
thair waorld (Cherry, 2020:1}, Children's development |s intersoven with technalogy, which has become more integrated into aur lives (Moloney,
2020:1). Pinola (2021:11] states that our lrves are becoming increasingly driven by technalogy, Electronic devioss can help children learn in
interactive ways, demonstrate creativity, and connact with others. AL the same time concern is rising about the impact of screen Dme an healthy
developmant af children who are bound to technolagy, An Enksen institute survey roparted that B5 per cent of porents provide children wnder six
with technolegical entertainment at home and B6 per cent stabed that they Tound electranic devices to be beneficial for literacy developrment,
schoal readiness and sucoess [Finala, 2021:11), Morn {2020:17 confirmad that growing up with a vast amay of elactronic devices provides endless
hours of entertainment and educational contant. Morin {2020:1) pointed out that alacironic devices have nagative eflecls on social behaviour,
relationships, education, physical health, and sleep, Lee [20149:1) mentioned that soreen time of leamers averages 7.5 hours per day, which is
linked to lowsr grades in schaal. Resiearch was dane on the use of @lectronic devices and its impact on development has shown mived resolts.
South African parents awverskep screen time quidelines glabally and nationally, allewing their children more than one hour of screen time daily.
Children from urban high-income homes exceed the guidelines by 67 per cent, while thase fram low-income urban and rural settings exosed the
quidelings by 26 and 3.5 per cent, respectively (Independent Onling, 2021:1). &l Sagr and &l Sagr {2021:2.3) in Saudi Arabia suggested that
childran who mastered the use of electronic devices by primary schaal age ignare thair surroundings, their hehaviour is impacted and 3
psychalagicel and cognitive isswes arise such as anxiely, depression, attention deficils, learning problems, and language deleys, Rocha and Nunes
(2020; 1) noted that screen tme may scafold reading, but for children younger than frea the darmage is greater than the benefits - mainky sleep
diserders, anoentralion pratderns and lack of play. The Cansdian Paadialric Seciely {201 7:463) highlighlad positive and negalive efecls, TV
pragrammas that are designed well and hawe spedfic educational goals supgort early language and literacy develapment. They foster cognitve
develnpment through promating positive racial attitudes and imaginative play. The negative @fects include language delays, inattention, poor
language use, lower cognitive abilities, short-berm memaory problerms, and early resding difficulties (The Canadian Paediatric Society, Z0L7 4620,
Fany ather studies have been conducted with similarty mixed results. Recent stedies have found that social and cognitive development is impacted
by excessive usage of electronic devices, Beatty and Egan {2018:12) conducted a study in Ireland with parents of 9,000 five-year-olds and Tound
that childran who spend an exorbitant amount of ime on educational games and watching TV scored significantly lowar in their ability to reason,
Children devoled Lo compuler and vides gameas had significanlly lower scores in vacabulary developrment [Beatly & Eqan 201E8:12). Bealty and
Egan { 2020;1) found in a more recant study that children wha were participated in various activites for frree bgu s dally sgored higher an

reasan o _abliby than those whi were only using electronic devices. Beatty and Egan also sugoested that TV viewing can improve socabulary
develppmant IF the content |s appropriste for the davelopmental leval of the children and exp-:-sure 5 not prolonged. Kargefalc-Winthar (2017:7)
stated that digital technalagy can enhance social relationships and moderate use is beneficial far mental wellbeing, howsver excessive usage may
have negative effects. Dore, Zosh, Hirsh-Pasek and Golinkoff {2017:80) found that screen time has a positive impact an language developmeant by
heing interactive and responsive, such as in interactive reading applications. Researchers have recently been interested in the impact of electranic
devices, since bechnology is integrated with our daily lives and thase of childreen from a young ege. More than 75 per cent of families own mobile
devices and screen ome and usage Is rising (Lissak, 2018:149], In the United Kingdom {UK), 82 per cent of five [ sevan-year alds are online, 42
per cent owrr their own teblel and §7 poer cenl waleh TV for an average of 13.5 boowrs per week (Burng & Gollschalk, 2019:3). Tha usage of
electronic devices can be beneficial by supporting social interactions and develaping cognitive reasoning and early reading and language skil's;
however, the detrimental efects cannot b ignored, The excessive wse of these devices impacs all aress of childhood develaopment, spedfically
social and cegnitive development. Rocha and Munes (2020:2) confirmed that soreen time decreases time spent an impertant childhood actividas,
such as creative play and reading, and increased screen Hme corresponds with sleep disorders, concentration problems, and obesity, Studies have
shawn mixed results an how parents and teachers experience excessive electranic device usage. A study done in Canada feund that parents
belizes that T wiewing has educational benefits and supports wellbeing (Archer, 201 7:20), & study done in the USa highlighted that parent and
child etlechment interactions are crilical Lo brain develaprnent, which impacts emolional processing and sell-regulalian. Electronic devicas can
interfere with these interacbons - even background TV negatively impacts the quantity and quality of social interactions {Courtnay & Nowakowski-
Sims, 2018:12). Another US study Found that 70 per cent of garents gre concerped about (heir children spending tog much time in front of
soreens and thay were distressed about the possible impact of screen time on development. Parents are concerned about thair childran's
interpersanal skills, healthy friendships, and school performance (Auxier, Anderson, Peren & Termer, 2020: 25, Not many studies hsve been done an
teachers’ experiendes with excessive electronic device usage. One of the US studies suggested that the technological trend hes impacted daily
learming (Thaomas, 2018:6). Over 90 per cont of Farly Childhaod Educators use computers in class b2 foster social inkeraction and as a teaching tnol
(Thomas, 2016:6). & study done in Austrelia by the Murdoch Children’s Research Institute with eight and nine-year-alds revealed that tea rmuch
soreen time had a negative iImpact on learning abilties and produced lower reading performance {Blundell, 20239:1). Time spent on electronic
devices since 2020 increased dramaticelly, due to the COVID-19 gandernic. Millions of learners wers compelled to switch to onling l@arming end
tme spent on soclal media skyrocketed according to studies done In the UK, US and Spain. Visits to websites and apps Increased 100 per cent In
Jagnuary 2021, campared to the previous yearn, specifically on sites like TikTok and YouTube (Geddes 5 & Marsh, 2021:1}, Durirg the ockdown in
the US, learmers spent two to three hours in front of a screen for Zoom lessons and Google Classroom. The Matonal Insbtute of Health study faund
that exceeding two hours of screen time ger day led to leamers scorng lower on language and thinking tests, as well as being less able ba focus.
Learnmers were also experiencing emotional meltdowns - as they lacked the social developrnent to contral emotions (D'5ouza, 2020:1-2). The
COVID-19 pandemic completely redefined the way gur lives ane lived and resulbad in excessive electronic device usage by leamers during 2020 and
during the first school term of 2021, Most schoals centinued with split classes and online dasses were still offered to learners at hame. The rise in
screen time during the COVID-=19 pandermic will Impact lzarners In tha Foungation Phase greatly. At this time, the consequences are stil murky and
it may take years to understand the effects (Kelly, 2021:1). Previous studies heve shaown that excessive screen time causes language delays,
attenticn problems, delayed language develapment, lower cognitive abllities, and decreased communication and Interaction (Canadian Paediatric
Socicty, 2017:46G2; Beatty & Egan 2018:12-13), Studics have beon done worldwide regarding the increase in soreen time during the COVID-19
pandemic. & Canadian study reported an increase of screen time in leamers of 87 per cent, whilg in China 70 per cent ¢ the 1,033 participants
spent mors fme on electranic devices [Sultana, Tasnim, Brattacharys, Hossain & Purmhit, 2020:2), Studies conducted in the U5 by the Nabional
Institute af Health {D'Seuze, 2020:1,2] highlighted the detrimental effects of inorezsed screen time, and a study dona by Dom, Hanoock,
Sarakatsannis and Viruleg (2020;1) frem censulting firm McKinsey & Company estimated that the shift to online kzarning set learmars back By up
ta thres months af leaming. Statistics South Africa (2020:13) reportad that 25 par cent of laarnars ware not imalvad in home-schooling. The
repart also stated that children spent more time wiewling television and browsing the internet during the lockdown. Despite the fact that this
phenomenen hes received hueoe attention among resesrchers across the globe it would appear that empincal evidenos is lecking on the impact of
electronic devices In the tme ¢f the COVID-19 pandemic on the soclal and cognitive devalapment ot leamears within Sauth Africa. & study
regarding the impact of dectronic devices i the time of the COVIE-19 gandemic an tre sacial and cognitive dewelopment of learners within South
Africa, will provide insight inta the consequences of excessive soraen time usage. The study will provide information on the aftermath of the
COVID-19 lnckdown regarding secial and cognitive develapmental delays of lcarners and on how 2 address these issues to support the
devalopmant and learning of learners. Against these backorounds, it is, therefore, necessary to embark on the stody of the impects of elactronic
devices go the social and cognitive development of leamers in the time of the COVID-19 panderic. 1.3 Problem statement Previous studies
worldwide have shawn that excessive scraen time has detrimental effects than benefits an childrens development, Social development affects haw
sacial situatians are recognisad, Interprated and responded to, while cognitive development affects gne’s abilify to galo meaning and knowledas
fram expericnce and information. Both of these develapmental domains impact a child's success inside and outside the dassroom, Excessive
electronic device usage 1s linked to lower cognitive abilities, kearning protlems and sacial interaction and language development issues. COVID- L9
has alsa increased madia axposurs, dus to onling toaching and increased time spent on clectranic devices, South African rescarchers have yat kb
canduct studies an the impact of electronic devices [0 the time of the COVID-19 papdemnic an the socio- cagnitive developrment of learners. Thus,
this study intends 1o determinge the impacts of electronic devioes in the time of the DOWI0R-19 pangemic ga the socie-cognitive development of
Grade 2 learmars of 2021 in South Africe, These learners ware in Grade 1 during 2020 and the National Lackdawn, which is & crucizl time Tar
Foundation Phase learners, where all the fundamental skills are being developed for future leaming, This study will determine the amount of time
leamers norrnally spend on electronic devices amnd bow much me was spent on electronic deviess during_the COVID-19 pandemic, after which the
Impack of elactronic devica usage gn [he soca- cognithve developmant of Grade 2 learners of 2021 will be examined. 1.4 Rationale for the study
Studies worldwide hawe been done pn screen time and its effect on dewelopment, Many studics on this zic were done intemationally. This study
focuses on the South African context, bearing in mind that aur cultural and ethnic diversity differs greatly Tn:-m that of America or ather countries
in which such studizs have boon conducted, 7 South African rescarchers have not studiod the impack of clectranic devices during the COWID-19
pandemiic on the socdo-coonitive development of learmers. COVID-19 impacted schaoals and teaching greatly - teaching methads had ta be
adapted to offer online classes to children. Teachers reperted 2 vansty of issues when leamers returned te schopl: thay fell behind with their work,
Same leamears did not complete amy anlinge work and had litte maotivation ta reterm to schaal. This study S necessary her.dus.e it promises to
pravide empircal evidence an how the percelved increasad use of electronic devices among leamers during

affecting_the wellbeing_of leamers. This study aims to determine the impacts of electranic devices during the COWVID-19 pandemic on Grade 2
(Z021) leamers’ socio- cognitive devalopment - wha are now in Grade 3. 1.5 Aim of the study This sbudy aims Lo explors the jmpack of alectronic
devices during the COVIE-19 pandemic an Grade 2 learners’ secio-cognitive develapment, 1.5.1 Specific abjectives 1.5.1.1 Ta determing the
armount of tirme that Grade 2 learners normally spend on electronic deviees, 1.5.1.2 To determine the amount of time that Grade 2 leamers spent
on thesa dewices during the COVID- 19 pandemic, 1.5.1.3 To categarise leamers inko different levels of electronic device usage (minimal wsage = 1
Lo 2 hours paer day, average usege = 3 Lo 5 hours par day, high usage = &+ hours per day). 1.5.1.4 To asgecs lhe impact of dilfarent levals of




glectronic devics usage on the sadgal developrment af learmers, 1.5.1.5 To assess the impact of different alectranic devies usage levels on leamers’
cognitive development, 1.6 The MHain resgarch qguestion What i the impact of €ectronic devices during the COWID-19 pandemig on Grade 2
leamers” sodo-cognitive developrment? 1.6.1 Sub-research guestions 1.6.1.1 'What is the amount af time that Grade 2 leamers norrmally Spend on
electronic devices? 1.5.1.2 What is the amaunt of ime that Grade 2 learness spant on electrenic devices during the COVID-19 pandamic? 1.6.1.3
What are the levels of usage of electranic devices by learners during the COVID-19 pandemic? 1.6.1.4 What is the impact of different levels of
electronic gevices used gn the sacial development gf leammers? 1.6.1.5 What is the impact of different levels of electronic devices used o the
cagnitive development of loamars? 1.6, 2 Hypotheses Electronic device usage during the COVID-1% pandemic and how it significantly impacts the
sado-cagnitive developrment of Grade 2 learners. 1.6.2.1 There is no significant difference in the amount of time learners spent normally gn
glectronic devices and the amount of ime spent on therm during the COVID- 19 pandemic. 1.6.2.2 There s no significant difference in the levels of
usage ol aleclrmnic devices by leamers during [he COVID-19 pandemic. 1.6.2.3 Thears is na significant impact of different levels of alactronic
devices used go fhe social development of kearners. 1.6.2.4 There is no significant |mpact of different levels of alactronic devices used gn e
cagnitive development of kearners. 1.7 Soope of the study This study focuses on the impacks of electronic devices usage on South African learners
in Grace 2 in 2021, wha wera In Grade 1 during the COVID- 19 National Lockdown of 2020, These learness have since progressed to Grade 3 and
tha study was adapted accordingly. The study was done in a rural town in the Eastern Cape in South Africa. [tis a preparatory school, which only
includes Grades 1 ba 3. It is a double medium schaal {Afrikeans and English). Learners come from culturally and ethaically diverse househalds.,
Parants were invited to complete a quastionnaire regarding the 9 normal electronic device usage of their children and the amount of time speat oo
eleclronic fevices during (he COVID-19 pandemic. Learners zre Lhen calegorised as minimal usage, aversge usage, or high wiaoe of elecironic
devices, after which they completec a mathematics achievement test (cognitve develogmant) and their tzachers completed 3 Social Development
Cuestionnaire regarding the leamers individually, 1.8 Significances al the study The use of alectronic devices impacts the sodal and coghitive
devs coment of learners, During the Mational Lockdown of 2020 and the ongoing pandemic, the amount of Cime spent using these devices
increased. Previous studies have facused on the benefits and negative effects of using electronic devices, This study determined the impacts of
electronic device usage during the COVID-10 pandemic, The findinns of this study will benefit leamers, parents, and early childhood educatars.
Tha findings will inferm parents and early childhosd aducators about the social and cognitive davelopmental delays cavsed by electronic device
ugage. The findings will alse enable parents and early childhood educelors U address these delavs, promabe healthy childhood development and
limit daily electronic device usaga. The findings will alse inform the Department of Basic Educabion (DBE) gn the developmental impact of
eleclronic device usage during e COWID-19 pandernic and enable lhem L address Lhe developrmental delays Tor elleclive inbarvenlion and
teaching. 1.% Definition of cperational concephs Slectronic devices: Electronic devices refer to televisions, computers, electronic games on gaming
conses {Xhox or PlayStation], and hand-held @evic such a5 cell phones and tablets. Screen time B slso wsed to refer bo tirme spent on
electronlc devices. COVID-19 gandemic: An onqaing global pangemic of the coronavins disease caused by severe acufe resplratory Syndnorme
coronavirus @ (SARS-Cov-2], which was first identificd ‘0 China in December 2015 National Lockdown: The time during which the COWIR-19
pandemic was a2 its worst (o South Africa in 2020, which led ta the Natianal Lockdown fram 26 Manch to 20 July 2020, 10 Social development:
The process oy which children learn to interact with family, peers, teachers, and others around them and the skills required to communicate with
olhers and process their aclions. Cognilive dmelnpmenl Tg IJ:I“. grment af knowiledge, skills, problem-selving,_angd reasoning ghich enables
children to think about and understend the world around them, Prelimingry likerature review 1,101 Introdection The impacts of ekectronic
devices on Lhesocial and cognitive development of leamers during the COVID-19 pandemic is @ relatively mes Lopic in acadermic discours:s, The
Impacks of electronic devices on childhood development hawve been a toplc of Interest for many researchers worldwide, but Itersture on the Impacks
of increased electronic device usage during_the COVTE-19 pandemic = scarce. The lack of empirical knowledge poses a challenge in expanding the
body of knowledge regarding the impacts of increased usage of slectronic devices on the social gnd cegnitive dewglopment of leamers who were in
Grade 1 during the National Lockdown in South Africa, The first section of this lterature rewviess sxplores too conceptual framework of the stedy.
The next section discusses the COVID-19 gandemic, followed by the various bypes of electranic devices. The social development ol legmers is
presented next, followed by the cognitive development of leamers, Albert Bandura’s Social Cognidive Theory s distussad as a thegretical
[ramessrk for L study. A review of the related empirical sriudn-_-s Tollovs, The following secions explore studies on the ggeos ol e :|.|.|: snic devipes
during the COVID-1% pandemic; the impect of diffarent levals of electronic device usage oo the sodal development of learners; and the Impact of
different levels of electronic device usage gn the cognitive deselopment of leamers. The literature review concludes with 2 summary, 1.1 nz
Conceptual framework 1.13. 2.1 The Corgnavirus (COVID-19) pandemic The current COWID-19 pandenic arese from fhe coronawirus SARS-Cov-2.
This virus causes rospirstory diseases in bumans, which mnge from the common cold bo more mce and seooes cases with high maoctality rabes
(WHO, 2020:1}. The Weld Heglth Organisation (WHS ) announced g number &f pnedmonia casas in Wahan City. Ching on 31 Decamber 2019,
SARS-Cod-2 was confirmed as the causative agent, which is an infectious disease spread directly and indirectly from one parson to anocther
throuoh clase cantact, droplets, and contarninated objects (Gnmernrreﬂi af Souwth Africa, 2020:2). The virus spread worldwide at an alarming pece
and featured a ~igh mortality and morbidity rate, W regd SO qlobal pandemic on 11 March 20E0 {Nyashanu, Simbanagayvi &
Gibson, 2020:1443). South Africa acted swiftly and .E-.rerzlllr after the WHOS declaration to curb the spread of the wirus and dedared g National
Lackdown effactive as of 26 March 2020 {Govemment of South africa, 2020:4; Sgaull & van der Berg, 2020:1). The lockdown started as a three
weth period, which morphed into eight weeks of strict guaranting. Schopls and creches were closed during this period, temporarily reopened for
Grades 7 and 12 and subssquently closed again (Spaull & van der Berg, 2020:1). The leckdawn officially ended in August 2020 and Feundation
Phase leaming {Grades 1 to 3) opened on 24 August 2020 after being closed for five months (Govermment of South Africa, 2020:4), 1.10.2.2
Electronic devices and types Electronic devices are used daily, such as a smartphone which is checked constantly, with a camera; accompanying us
on travels and television which enables us ba binge- watch sur favourite shows [Eadicicen, Packham, Frizpatrick, Pullen, Luckerson & Howorth,
201&:1). These devices farm an impartent pert of cur day-to-dey ife and simplify our dafly work. The Kational Cauncil of Education and Training
(2020:1) <lassifies these devicas as consumer electronics, which are made for everycay use. Consumer electronics are further categonsed as office
gadgets like personal cormputers, projectors and printers; home appliances like refrigerators and washing machines; audio and video systems such
as OVD players, TWs, and video game consales; advanced consurmer devices like smartphones and tablets; and starage devices such as MP3
players, Smartphones are defined as celiphones and cater for more than sending text messages and making phons calls (Computer Hape, 2021;17.
Smartphones can be used to browse the intemet and run seftware applications like a computer. Touchsoresn technology 5 used to interack with
saftware and thousands of applications are available for use, incdeding games, and persenal and business applications. Smartphones enable wsers
to take, shoew and store pictures and video, as well as recard and play audio and music (Compater Hope, 2021:1). Computers are electronic
dewices that manipulate daka and Information (Goodwill Community Foundation Global, 2019:1), Thay can stora, ratrieve and process informatian,
They enable users to bype documents, send emails, browse the web and play games. Users can create or edit presentations, videos, and
spreadshests on computers. A personal computer can refer te a desktop computer that |s placed on a desk and is stabianary, or a laptop that is
battery powered, mare portable and can be used almost anywhere [Goadwill Community Foundation Global, 2019;3), Tablets are highly porcable
persanal computers of which the primary Intertace s a touchsoresn (Lenovo, 2D018:1). The touchscraen fills the length and width of the fevice and
the speaker and microphone arc optimised for hands-free calling, Tablets blend the best feabures of smarehones and laotoeg BCs, thoreby
Lreating a grand robile compuling experiancs. Taslets enable users to browse the web, play interactive games, and use an array of apelicatians
for work and entertainment (Lenove, 201%:1). Televisions {TWs) are defined as box-shaped devices that receive electrical signals and convert them
inte maving irmages end sound (Cambridge Cictionary, 2021:1). Smart TWs are a succession of 8 camputer and a regular TV, which integretes
Internet and web features. They enable usars to view content on apps, browse the internet, and stream music and videos {Donovan, 2021:3],
Streaming services like Netflic and Hulu are very popular among users and ey can alsa watch classic programmes, movies, and children’s shaws
an & Smart TV, Smart TV also enables users to play games with or withaut a gaming consale {Bates, 2018:1,2,5]. Video gaming consoles are
gaming howes ar deviees thet are primanly designed to zlay games on a T, Examples of gaming consoles include Microsaft Xbox, Sony
Play5tation, and Wii {Computer Hope, 2020:1). Gaming consoles allow far shared gaming experiences through co-op gaming, as well as enling
gaming. Gaming consadcs can also 5o used o5 o madia contre for regular TVs, by cnabling users te accoss stroaming services such as Metflix, Hulu,
YouTube, and Spolify. These congoles can play Blu-Ray dises and USE files (Brookes, 2020:1). 1.10.2.3 The gsacial development of the |earner Early
childhond social developmant is crucial to overall health and wellbeing throughout |ife, It is linked closely to cognitive and emotional gevelopment,
forming the foundatian far developing relationships and enduring stressful siteations (Reflection Sciences, 2017:1). Sacal development & the
emerging bty to form secure peer and adult pelaticoships, articulate and manage emaobicns in soclalby and outurally appragelate ways, and
leam from exploring the enviconment. This zll happens in the cantext of culture, family,_and the community, Social development facilitates
perspective taking, emational cantrol, and self-canfidence {Darling-Churchill & Uppman, 2016 1), Social competancy 15 increéasingly recognisad as
o kay factor for children’s success in school and ather settings later in life. Social expercnces with primary caregivars and intemcting with athes
children and adults at a younyg age influence prospective academic and personal outcarmes and fortity other areas of childhaod developmeant
{Daring-Churchill & Lippmon, 2016; 2], Social and ermational skills are cruoal for school readiness and executive function s«ills play an essentiol
rale in development, enabling leamers to Tacus in clags, shill betweaen sclivities, and coaperate with others, The executive Tunclian directs all
cagnitive skills, which helps people contrel behaviour, develop relaticnships and accomplish tasks (Reflection Sciences, 2017:2). By the age of five,
children are aware af their individualism and can develop friendships with pears, They can understand thoughts and feelings and initiate or join in
play with pears and create their own games {Reflection Sciences, 2007:2). Malik and Manwaha (2020:2) confirmed that by the ages af five and six,
children spend more time in peer groups and identify with friends, Theirimaginary play is more elaborate and they act aut fantasies, By the ages
of seven ta elght, children develop a deeper understanding of relationships and responsibilities, while moral developrment progresses and cooing
skil's beoome more complax, Dadimg-Churchill and Lippman (2016:2) dadared thot maladjustmaent in the social developmant damain can impade
the @bility te function in & school, Tamily, or other contexts, IF children fail te establish secure attachments, they will experisnce difficulties laber an
with conveying or contrelling emotions and may be unable to develop healthy relationships with peers {Darling-Churchill & Lipsman, 2016:20.
1.10.2.4 Cognitive develapmeant af the leamar Cognitive developmant is all aboeut learming and is influenced by ganas and exgeriencas. Cognitive
develspment ks the workings of the mind, haw children think, percelve their world and implement what they learn (Virtual Lab School, 2019:11,
During the: initial years of a child’s life, substantial brain development takes place that is crecial to cognitive development, Between the ages three
b five, accel lerated growth oocurs in warious cognitive damaing, including languags processing and highar-ardes cognitien orocessas, which are
l:m:cutlvt functions. Executive functions enable us to hald things in our minds and supprasses prepotent behavioural tendencies. Exooutive

ooitive ability in earty childhood predicts various fundamental lile outcomes, such as mental health, academic achievement, and
work succass (Varswijvenan, Wicbe, Rahman, Kuzik & Carson 2020:1,27. [noeasingly competent exacutive functions of childhaod empowear
childran ta operale in ways Lthal make them successiul students and friends Lo peers (Cenlre on the Developing Child sl Hareard Universily




2020:4). These Nirst few vears are also orilical o everall development, since the brain’s abilily to adapt redeces with age (Wright, 2017:1).
Cognitive skills Include logic and reasoning, memary and warking memory, attention, flexbility and adaptability, and exploratizn of cause and
effect ['Wright, 2017:2). During the preschaol yesrs, amazing changes occur in thinking skills. Children wse their imaginatson to play and leam.
They can compare, centraskt, organise and analysa infarmation and develop more complex ways b3 solve problems. Thelr mathematical and
scientific thinking also becomes more sophisticated. 1t is important to nate that thinking skills develop in a predictehle sequence, but every child's
developmant is unigque (Virtual Lab School, 2019:2), Qgoortunities o maximise cognitive develgpment in early childhood shoewld be identified to

ensure optimal health and wellbeing latar in life (Verswijveren, et al,, 2020:2), 1,10,3 Theometical framawork - The Sacizl Cognitive Thoory of
flbert Bandura The Sacial Coanitive Theory (SCT) &e gavehelegical perspective an human behaviaur, which emphasises (he crecial pole of the
social envirpnment oo maotivation, learning,_snd self-requlation (Schunk & Disenecetto, 2020; 1), This theory emphasises the importance of

ohaervalianal learsing, eiich eccurs when individuals observe a model, remember what the model did, aré able to repeat the abservad behaviour
and have tha motivation to do 50, The motivation for the performance -:-f madelled actions depends ;|rea|t|3.I on positve consequencas, Thesa
epected outcomes are cognitive idenlogies, which are refined throwgh social interactions betwsen abservers and madels (Schunke & DiBenedetto,
2020:1). Fungdamentally, this theary accentuates the mutual relationship and interaction Daetween charsd jcs af i . conduct and the
enviranment. [ndividuals have an agentic, active rale in faciltating learming and creativity (Rubenstein, Ridgley, Callan, Karami & Ehlinger,
2018:101). Individuals seek this sense of agency, which is the ideclogy that they have a considerable degree of influence an momentous events in
thair lives, [ndividuals vse self-raguiative and cogritive capabilitias ko sat goals and implament strategies to achieva tham (Schunk & DiBenedetto,
2020:2). Ayre and Krishnarmaorthy {2020:270) pointed out that behaviour = about socialisation and the redoeocal nlluence of ather peaole's
behaviour on ours. 10e key element 1= shored exgeriences with others and the moulding of children’s conduct Errough modeling of the desired
biehaviour and the reproduction thereof. Therefore, the key elements of the SCT are moadelling, observing and copying the behavioun The key
-:-:-m|:|-:nnen|3 for successful modelling are attention, retentian, mokor reproduction and motivation (Ayre & Krishnamoorthy, 20200271} Albert
Bandura's Sacal Cognitive Theory is a fithing framewarck for the intended study, as it emphasises both the social and cognitive development af
chnldren and highlights the dose link between social and cognitive dewvelgoment, The SCT progeses an intentional active role of individuals in
generating outcomas and highlights the importance of the aducational environment and modalling process {Rubenstein et al,, 2018:101). This
theary is grounded in sodal abservabtional learning and cognitive processing, which then leads o preduced Behaviour supported by coonibive beliels
and positve consaquancas {Schunk & GiBanadetto, 2020;13 The SCT can be applied to determing how electronic madia and conbent affect
chifldren’s social behaviaur, an Lhe basis Lhal children learm in Lhe contexl of social relationships (Kara, 2018:102). This theory is Lherefors
applicable bacause childran capy the modelled behaviour of parents and pears regarding the usage of electranic devices, This study will explora
ohservational learning regarding shectronic device usage and the impacks thereof pn the social and cognitive developrment of learmes | duoe bo 2
lack of seclal Interactlon with peers and other adults during the engeing COVID-19 pandermic, Recent studies have applied the SCT with success,
Rubenstein mt al. (201 8:100) condurted & mixed-methed study on teachers” peroeptions of croativity by applying the SCT factors of prrsonal
characteristics, behaviour and environment, to determine how they facilitate learning and creativity, The focus was on the role of the tzacher and
their peroeptions and charactenstics and how teachers’ sense of agency led them ta act intentionally and influence leamear creativity (Rubanstain,
el al., 20182101 ). Rubenstein el al. (2016:107) achieved success wilh the spplication of SCT and discoverad Lthat the leachers and Cheir beliels ara
uniquey stuated in an interactive, recprocal and agentic context depictive of classroom roles. A case study was done by Kara (2018:100) on the
Sereen-Fres Wesk Project. Voluntary Tarnilies participated in reducing screen birme foe g week, The sbudy highlighted the irmportance of Family-child
Interaction, watching pragrammes and playing garmes with children, Families set & sultable Bme limit for screen time that was appropriate for the
developmaental level of children, The project was successful and aims to become more widespread in the futore, Alsadah (201 7:3) conducted a
qualitative study an the use of electrenic media and its Impact on the social developrment of Chldren and parental views an media usage. SCT was
applied based on its principles of communication, imitation, obhservation and modeling, Alsadah (201 7:36-37) provad that children are unable b
progerly develop social skills when not becaming invalvad in real life situalions. Parents who confirmead heewy device usage by children daimed
that device usage Is an essential skill, but some of thair children struggle to communicate and axpress their feelings. 1.10.4 Review of related
ermpirical sludies 1.10.4.1 Usage of eleclronic devices by the learners gurng the COVID-19 pandearnic The COVID-19 pendemic impacted general
health gnd child development through the sanctioned or mandatad social confinernent In & pursutt to slow the spread of COVIE- 1%, This led to
reduced social interaction, the shutelawn of schools and excessive shsctranie devies usage (aradjo et al, 2020:2). A cross-sectonal study dome by
Aralijo et al. (2020:3} with results from China, England, Migerla and South Africa, suggested that the restrictive soclal recenfigurations and Iselated
family life intefered negatively with the strocturing of children’s brain architectune, The study reported that for parenss ang childeen, the Galanoe
of gaily activities is ransfermed during social Eolation and these adjustmeants prevent children's dewelupment from emizeacing its full potential
(Aradjo, et al,, 2020:3). Mentag and Elhai (2020:1) reported that during the global lockdown appresimabely 1.5 billen learners were staying at

o by e end of Apcl 2020, During Lthis period the youlh were more suscepbible (o spending immoderele tlime on eledronic devices. DAK-
Gasundhet (2020:9), a health Insurance cormpany in Germany, conducked a study wlth ten to seventeen-yvaar-old children who reported playing
viden gamas weskly, which revealed that the children played about 1386 minutes of video sames onoa vwark day ane month gier lockdoein
cormmencement, comparad o 79,2 minutes 0 September 2019, A&n ABC news artlcle in the USA by Pearle, Schwartz-Lavares, Roy and Yang
{Z2021:1) reported that screen time appears to be moving towards all the time and our brains are becoming mare addicted to screens, with the
youth being most susceotible. Dur 2raing are biolagically wired to continue watching, which releases dopamine (feeling of pleasure) and reinforoes
the behaviour of doing more of what we love, Johnsan (2021:1) stated that by June 2020, $2 per cent of US parents b children aged fourteen to
seventesn reporbed upwards of faur hours daily spent on electronic devices by their children since the beginning of fhe COWID-19 pandemic, The
pandemic produced an overall cise in the use of electronic dewices among Amercan children pnder thirteen and teans, with screen time oow
doubled acress ell sges. Johngan (2021:1) alsa mentioned that 44 per cent af five o @n-year-alds are spending upwards of four hoeers daily on
electronic devices, whereas aonly 17 per cent had spent four hours per day on these devices priar to the pandemic, Eyimaya and Irmak {2021:25)
canducted a stedy in Turkey and found that 71,7 per cent of children bebween six Se thireen-years old's device usage increased to a daily aversge
of &.42 hours par g3y, Parents Tagathar Foundation (20200 1) confirmed that dally dewice usage had increasad from three to six hours per day since
the onset of the pandemic, which is 2 500 per cent increese from before the crisis, Camel, Sadowski, Laila, Hruska, Nixon and Haines (2070:1)
regarted thet Canadian families saw an increase in electronic device usage during the COVID- 19 pandernic of B7 per cent. Eyimaya and Irmak
(2021: 277 concluded that increased screcn bme was beooming a sgnificant problem during the mass quarantine and children were spending the
better part of teir free time an screends aller onling dasses, [Lwoeeld eppear thet emsirical svidenss regarding the excsssive alactronic devies
usage of South african children is lacking ang neads ko be investigated. 1.10.4.2 Impact of different leve's of elactronic device usage on the social
development pf learmers Numerous studies reveal that the mare time children spend an eledironic devices, the worse their secial and smationa
developmant becames (Pearle, et al., 2021:2). Excessive screen Hme s linked o a undoing of socal skills, behavioural Issues, Irregular slesg
patterns and viglenoe, Learners went from interacting with peers and teachers at school and an the playground every day, to pure isolation at
horme curing the pandernic {Pearle, et al., 2DZ1:3). Tung [2016:14) explorad the prevalence of screen wiewing of children under two-years ald in
Singapore and classificd the results under regular (any daily vicwing) and beavy [bwo or mone hours of daily viewing), Children cngaged in maore
than Beo hours per day of TV of cormpuber usage were mare likely ta develop emabianal, secial and aggressive behavioural prablams (Tung,
201%5:24). Tung (2016:26-27) also poinked out thak more tima spent on computers, TV and vigeo games led to a lower sensa of solif-worth, salf
esteern and depression and that higher levels af device usage led te emotianal distress and anxiety. Kaur, Gupte, Malhi and Grover [2019:786)
conductes a literature review on the burden of screen time and found that electronic device usage led to decreasad communication between
parents and l=arners and increased the likelihood of disagreements when parents® attention was engaged elsewhere. Thildren attempt to simuolate
screen time habits and programmes wabched on screens. The literature suggests that aggressive and antiseclal behawiour Is Frkad to extended
soreen time, dug ta the absence of positive mile models and unselective media content vicwing., Kour ot al. (#0719 :786) alse pstablished thet the
laber consequentes of ewcassive screan me surfaced later ab school going ag¢ and the develapmental path of children who were sxpoged to
oegrhitant hours scrocn Hme may lead to unhcalthy adalesconoe, Learners may also be loss likely to engage with poors and toachers in schopl and
be prane to victimisation. Beatty and Egan (2020:8) confirmed that various screen activities and high levels of TV watching heve an eMect an sacial
skil's, which contribute to poorer social development. 1,10.4.3 Impact of different electronic device usage levals an learners’ cagnitive developrment
Studies have shown that children who are sccupied with electronic devices for & sighificant amaount af time per day are experiencing maore risks ba
cognitive developrment than ever before (Cochran, 2018:8), Cochran {2018:9) reports that children who are subjected ko exerbltant hours of
soreen time too soon show impeded foous, concentration and attention, and are less able to sense other people s atttudes and commaunicate with
tharn. Too much screan Hme also hampers expansive vocabulary building, Tung (2015:24) mentionad that more than bao hours of device usage
per day led to attontion prablems later in life, Each hour of TV watched daily at the age of three increased the chances of attention problems by
the age of seven by 10 per cent. Tung (2016:27) reparted that a study done by the Califomian Degartment of Education on 500,000 learners found
that irraspactive of a childs aconamic background, study behaviaur and [0, more time cooupied with TV watching was directly equisalant 2 lewer
tesk seores. Al Seor and Al Sagr (2020:5) conducted a study in Saudi Arabia and found that excessive TV wabtching, or electronic device usage was
likaly to Impact the acquistion of expressive language, Early exposure to electronic devices contributed to cognitive delays and an increasad risk of
developing learming abilities later in life (Al Sagr & Al Sagr, 2020:6). Childrer younger then twa exhibibed delayed language acquisition, a short
attention spam and hyperactivity when exposed to electronic devices for upwards of three hours daily, Gotkschalk {2019:13) confirmed that T
wiewing for cxtended perieds during childhood contributes ba attention deficits in adolescence and found that one mare bour of Ty 2t the age of
one is akin to a2 28 per cent increase in the grospect of attentional protdems at age seven. Gottschalk (2019:13) sugaested that miodest levels of
T viawing may not ba detmmantal, aven for younger children, Howawer, McHam, Ribrer, Devine and Hughes (2020:5) reparted that clovated
soreen time corresgandad with worse executive functioning and that it replaced activ ties that are crucial to cogailive development, such as
menipulatves and imaginary o, As a result, cogniove develepment may &2 permanently negatively impacted which may cause detrimental
effects on acedemic achisvement (McHerg, et al., 2020:6). 1.10.5 Semmary af praliminegry [teralure review This [terature review firgtdy ooked al
the conceptual framewark for the study, fuc..slnq on theDOWID-19 pandemic and the South Afrdcan Mational Lockdown which was decreed to
attempt slowing the spread aof the virus, Yarious types of electronic devices were disoussed; namely smartphones, personal computers, tablets and
video gaming consoles. This weas followed by a description of the social and cagaitive development of kearners and why they are essential to averall
childhopd development. Bandara’s SCT theary was disoussed as the thooretical framework for this study. The theory eamphasises tha link betwaan
sgcial and cognitive |earning, which will be applied in this study on the basis that observational learning plays an imgortant role in developrient;
which learners ware deprived of during the National Lockdown and sgcial isolation., Finally, 2 review of related empirical stedies was done go £oc
ugage ol alactironic devioes by leamers during the COVID-19 pandemic, falbowed by Che impact of dilferent levels of electronic device usage on




both sacial and cognilive development with relevant sludies cond wcled warldwide, 1.11 Bessarch methodolooy 1.11.1 Inbroduction This seclian

covers the researct methadolaay that will be implemented in the study. Firsthy, the research paradigm will be explained, followed by the research
appraach. Then the study design will be described, followed by the study site. Population, sarmple size, sampling procedures, and selecton of
participants will £ described as well, Therearter, the instruments [or data collaction, measurament of £ne validity, reliablity, and pllating of the

instrument, and the data collection and analys's procedures will be discessed. 1.11.2 Research paradigm The research paradigm pertaining to this
study is the scientific research paradigm. This paradigm is a broad structure that encompasses viewpoints, beliefs, and an awareness of varous
thoorics and practices empleyed during scigntific research 21 (Zukauskas, Yeeinhardt & Andrvkaitiong, 2018:123), This paradigm is 2 precise
procedure with several staoes, The researchear establishes a ralationship batwesn the resesrch aims and questicns. This paradigm depends an
warions fckars, including the individea*s mentality, view of the world, and various perceptions, beliefs, and attitudes that are connected fo tha
peresgtion of realily . The researchecs beliels and values are key Lo this concepl, in ardss 1o provide sound argumeants and berminology for
obtaining_rellable resyits. The scentific research paradiam can therefore be describeg a5 the angroach used In the ressarch, the accomplishing
process and the mathad of implementation [Zukauskas ok al., 201A:124%. 1.11.3 Resaarch approach The study wsed 3 guantitative resaarch
appraach, & researcher dentifies a research groblerm based on trends in the field or explains why somethinn occurs, The research probler can be
answered effectively by o study in which the researcher wants to determine tha overall tendency of responses from individwals and then notes
how varied this tendency is among peagle {Leavy, 2017:02). Quantitative research centres around breadth, statistical descriptions, and
generalisabality, objectivity, control and grecise measurament, Quantitatva agpgroaches raly methodalogecally oo daductive dasigns which build
gvidente in favour of sped’ic heerizs and hypelheses {Leavy 2017:6875, Quantitalive dala, such as the Ume learmers spend on eleciranic devicses,
ylelds numbers that can be statistcally analysed and usad to describe trands about a large number of people [Leawy, 2017:92). 1.11.4 Dasign of
the study An ex-post Facto design will be implemented in this study, This desion is used o ex B possible causal relstionships ameoang_variakles
thak the researcher canngd control. The researcherdesions the study to compara b zles fhat can be compared, 2xcept for g
specified factor that cocurred in the past (Akinlua, 2020:7). The poss auses are studied after they have ocourred. Rather than controlling what
will happen to subjects, the researcs foouses o0 what has sccurred differently for comparable subject groups, and then explores whether the
subjocks (nogach group differ in some way (Akinlaa, 2020:7}, 1.11.5 Study site The study site for the rescarch was a preparmtory schood in
Cradock, a rural Lown in MMSMMM&MW Cradock consists of Uhe suburbs of Credock, Lingelinde and
Michausdal {Cradock-infa, 2021:2; Municipalties, 2016:1), The population of the town was 70,493 in 201% and is culturally and ethnically diversa,
including different races; farmely Edur_'dsian, Glack, Coloured, and Indian (Municipalilies, 2016:17. The school relecls U populalion of Lhe lown.
The lesmers reside In town and in the surrounding suburbs., The school adwocates the usage of electronic devices for beaching, including laptops,
projactars, visualisers, and interactive whitehoasrds in all of the dassmoomes. 10106 Papuation, sample sive,_ans sameling_proceduress The oy
populatien for the study, the Grade 2 leamers, have progressed to Grade 3 since 2021 and the stedy was adapted toe the developmental level of
Grade 3 lgamers. The study population incorpomated the garents of the Grde 2 learners, the Grade 3 learners and their teechers at the schoal.
Their children were in Grada 1 during the Mational Leckdown of 2020 and their l2arning was sedously impactad by online teaching and a lack of
face-te-face classroom time, Tha leamars’ parents participated in the study, to give insight inte the elactronic device usage of these learners at
harne, The Grade 3 Leachers were able o answer Lhe Sadal Developrment Questionnaire aboul the leamers since they had been working dosely
with tha leamars anc had ebservad their social interactions, The teachers wera able to answer the quastions honesty, without warrying about the
sacial desirability of answers, wheress parents rmay have answersd the gquestions about their children's social develogment in a manner that ey
deemed secially gesirable. There are 108 Grade 3 learners gt the school who were Invited ke complate the first cata codlection instrument, after
which a sample of ben Grade 3 learners per category, their teachers, and their parents vers invited to gactici pat Ehee rest ofthe shocdy, A
purpgsive sampling fechnigus was psed o select the pariicipants who were representative af the sbudy’s target papulation. This sampling methad
saeks out informatian rich cases for the stedy, which will be able to address the research quesbens (Leavy, 2017:79). In this case, the pepulation
of the Taur Grade 3 classes s repregentative of the population of the town, which makes the results more generalizgble. The parents and teaches
of these children are also considered information rich, 1.11,7 [nstruments for data collection First, all data was collected using Goagle Form
Crueslionnaires, Survey research is pogular in education for ils sdaplability, efidency, and generalizebility {Leavy, 200 7:269). The first
questionnaire focused on [he amount of time learners spend oo electronlc gevices before and during e COVID-19 pandemic. The questionnalra
link was sent to all Grade 3 parents an the dass Whatspp group, inviting  parents bo particigate in e stedy. Parents bad g vieek bo complete the
questicnnaine. Secand, a Secal Develapment Guestionnalre was sent to the teachers bo complete after leamers had been categorised into levels of
usage (i.e,, ten leamers per group). The levels of usage are minimal esaoe (one totwo hours per day), sverage usage (three to five hours per day)
and high usage (64 haurs per day). They had two weaks to complete the guestionnaire. Last, an achievemant bast was conducted at about the
same time, The achievement test was printad out for the leamers to complete, after which the researcher recorded their answars on the Google
Form. achievermenl esls have a more resbricled coverage than aplilude Lests, they measure more recent learning and are closely Lied Lo schaal
suljecks {Frey, 2018:1). The reciplents completed the test in groups of ten, scheduled after schaal ina classroom, 1,114 Measuras of instruments”
welidity and reliability and piloting Face validity determines if the instruments are measuring what they are sepposed to measure {Leavy,
2017:114). Thus, the Instruments were face valldated by two experts (0 Early Childheod Education (ECE) and Care. The experts were reguested to
look at the instruments in terms of the approprigteness of the items to the research aims, the anguage of the instruments as well as the ahbility
level of the mathematics achisvement test. The comments of the experts were used to madify the Instruments accordingly. After the validation, the
modified instruments were subjected to pilot besting on three learners, their parents, and their teachers. The data to e obkained using the sureey
gquesticnnairas was subjected to Cranbach Algha reliability estimates ta get the internal consistency reliability indices of the guestionnaires. Their
reliability indices were ashmated accordingly, On the ather hand, the data to be obtained using the mathematics achievement test was subjected
ta the Kuder-Richardson formula bwenty reliability estimate bo debermine the reliability of the test. 1.11.9 Data callection pracedure First, a letber
was sent to the principal of Cradock Preparatory School to inform the schoal of the intended study and to ask parmission to use the school as a
canduit between the parents and the researcher. Second, the Grade 3 beachers were asked to send the link b the Google Forms Questionnaire (g
the parents gf these leamers. Both the letter to the principal and the questionnalre bore the conbact defalls of the ressarcher and relevant
infarmation regarding the study. The dete was then collected via a Google Form Guestionnaire that was completed by the Grade 3 parents. The
puirppee of the questicnagire was o detarmice the number of time leamers Spent on alactronic davices before the COVID- 19 sandsmic and Ihe
amount of time spent dunng B pandemic. The questionnaire link was sent to all Grade 3 parents on the dass Whatsapp group, inviting parcnts
Lo participate in the sbudy. Parents were given 2 week Lo complete the guestionnaire. The Social Development Questiannaire was sent ta the
teachers to complete when the learnaers had been categonsed into levels of usage, ten learmers par group. They were given two weaks b complata
the guesticnnaire. The achievernent best wes conducked at about the same time, The achievemaent test will be printed out for learners and they can
camplete Ik, after which the researcher will recerd thelr answers on the Google Form. They completed the test In groups of ten, scheduled after
school and in a dassroom at school. The date and Bme were scheduled with parents and teachers beforehand, 1.11.10 Data analysis procedure
The guantitative data was collected using online Google Form Questionnaires, of which the responsss were converted to Google Sheets. Descriptiva
statistics were used ta detail and summanse data in order tp answer the rescarch questions, whils inferential statistics were used to test the
bypotheses {Leavy, 2017:111-112). The deta was specifically 2nalysed using frequency, percentage and mean Lo enowe: [he (egesich quesliong
while the hypotheses was fosted ab a .05 lovel of significance using analysis of variance, Gnee Bz analysis had been concluded, the results of
the descriptive and inferential analysis wers represented visuelly [Leavy, 2017:112). 1.12 Ethical considesstions 1.12.1 Gaining entry Gatekespers
for the research project were contacted and asked for permission and consent b perform the study (Leavy, 2017:135). The gatekeepers for this
project ars the schoo! govemning body, princpal, teachers, and parents, The gatekesepers were informed of the aims of the study and all relevant
Information. The stwdy was conducted with respect to all gatekeepers. Learners campleted the achievemsent test after school, which did not
interfere with learning time, 1.12,2 Farcipants’ right Farticipants hawve a right to ask guestions and participation is valustary (Leavy, 20072157).
Parents gawe their consent for their children to sartic pate (o the study . I a leamear was unwilling to complete te achievernent test for the study,
he or she could refuse to particdpats, Consent was chocked on continuoesly - a loamaer, toachor or porent was allewed to change his or her ming,
An epl-out letter was sent be parents, which they anly campletad and sent back il they did nat want their child b participate. This alse gave
learmars an opportunity b decide If he or she wanted to participake. 1.12.3 Infermed consent Consent was informad. The study alms and methods
were explained ta the principal, the school governing body, teachers, parents, and learmars. Parents and teachers campleted a congsent form with
all of the relevant information regarging the study and thelr roles in it Parents alse filled in a cansent form regarding their children’s participatian.,
The consent form alsa infarmed participants abaut the potential discomforts and benefits of participating. The research was alsa explained to the
leamears In & manner that they underskaad, through a PowerPeint Presentation. The researcasr explained fhe benafits of the Intended ~esearch to
the target population and made i clear that they were in no manner boing exploited {Loavy, 2017;157). 1.12.4 OBtaining oonsent Farents were
infarmed about all aspects of the study and asked to give conaent for thair children to garticipats o the study. Leavy [2017:38) pointed aut that if
parents or legal guardians grve their consent, leamers may b asked to assent to a study. This means that they agree to perticipate afer kngwing
aboul the study and any gatentizl for risk ar harm. Assent is obtained when minars are old erceah Lo understand that they are voluntearing Lo
participate and may chogse bo refuse participation without penalty (Leavy, 2017:36). Parents and learners were reguired b complete the informed
assent form if they chase to particpete in the study. 1.12.5 Canfidentiality All responses given via the questionnaires were confidential. Na wisual
data was collected, The data collected and an undertaking was made that the participants of the study would not be discussed with anyone not
involved in the study. Numbers were assigned ba learmers to ensure that they could nat be linked to participants after the study had been
carnpletad {Lezwy, 2007:117). 1.13.6 Protectian fraam harm Participants can cause distress it not managed propeny. In the study, IF & parent did
nak want a child to parbcipate, befshe would not be forced to do 5o, Na physical or mental harm was done to particpants. The guestionnaires weonz
distributed and administered without embarrassing, ofending, frightening, or harming perticipants. This was madse passible by @achers and
parants comeleting questonnaires from the privacy of their homes. Leamars warz required to complete the achievement bast in a dassroom
setting, which was familiar o them and provided a safe environment (Leawvy, 2017:32). 1.12.7 Achieving anonyrnity Results and partcipants
remained anonymaus - each participant was given a number. Al data corresgonding to the participant was linked ko thelr given number. If any
participant wished for their neme ta be used, a pseudonym was ke given with the help of the child or parent {Leawy, 2017:107). 1.12.8 Maintaining
professionalism Data, results, methods, and sroceduras were reported honestly, No data was fabricated, misrepresented, or falsified. Gatekeepears
(parents, principal, schesl governing body, teachers, and learners) were not deceivad with regard o the aims and precedures of the intended study
{Leawy, 20171149}, 27 1.12.9 Participants” vulnerability The particicants in the study were parents, teachers and leartsers. The participants were
treated with the ubmost respect ond ware nak placed in a situstion where they felt vulnerable, They could decide if they wanted to participate and
Lo what extent Chey wished Lo respand Lo questions on the questionnaire (Leavy, 2007:145). 1.13 Organisalion af chaplers Chapler 1 Drisnlalion




of the Sludy Chapter 3: Lileralure Beview Chaoler 3: Research Design and Methodalogy Chapler 4 : Research Resulls Chapter 5@ Conelusions and
Implications ._.14 Chapter summary In this chagter, gn Intn oduction and background to the study regarding the impacts of E|Ettl'-:}r-|l: dewvices on

thesacial and cognitive developrment af learmers during_the COWID-19 pasdemic was done. b was followead by the problarm staterment and
raticnale for & f study. The alms, gbiectives and ressarch guestions were stipulated In the secticns that follawed. The hvpothesas for the study
were followed by the scope and significance of the study. Operational concepts, such as electronic devices and the COVIE- 1% pandemic, were
defined. Section 1.9 coverad tha praliminary literature review, concaplual and theoretical framework and a review of ralated ampiical studiss.
Section 1,10 covered the research desion and methodology, followed by the ethical considerations nosection 1,11, The chapter concluded with the

organisation of chapters, a chapter summary and references used for Chapter 1. CHAPTER 2: LITERATURE REVIEYY 2.1 [ntoductisn The onset of
tha DOw] D149 pandemic resulted (o natbonal keckdowns and quarantine, leading to secial isolabon from friends and famity (Chetty, Munsamy,
Cobbing, van Sladen & Maidaoa, 2020: 1), Sadal iSolation and distancing became he narm during the ongoing pandemic. Waorldwide, psagle are
turning to electronic devices for social interacton, online kearning and work. Predictions have been made that COVID- 19 will transform how
interactions will take place after the pandemic is completely over (Chetty et al., 2020:1). This chapter focuses an the conceptual framewvork,
theoraticsl tramework and 4 review of related empirical studies, The concaptygl framework camprises the COVID-19 pandemic, electranic oevices
and types, followed by the social and cognitive development af leamers. The theoretical framework section describes Bandura’s Social Cognitive
Theory @nd how it was imglemeanted in this study, The final section includes reviews of related emgircal studies regarding the usage of electronic
davices by learners during the COVID-1% pandemic and the impact of the wsage of different electronic devices on leamers' social and cognitive
development. The literature review chapler concledes with a summary. 2.2 Conceplual framewark The conceptual Tramework of a stedy comprises
the logical asseciations and orientation of evervthing that formed the basic strectures, thought processes, practices and execution of the project
(Kivunja, 2018:47). Crawford {2020:36) emphasised that the conceptual framework desicribes the rmain oonceents 1o be studied, such as key
factars, vanables and the antcipated relabonships bebween them. The conceptual framewaerk examines a specific sat of Individuals or setkng,
which forms part of a larger phenomenan. A resparcher links research gquestions to greater theoretical constructs, which shows that the reseanch
may hald significance for the relevant feld (Crawlord, 2020:35). Kivunja (2018:47) skated that a conceptual framewark encomgasses the
resgarcher's ideas on identifying the research tapic, the research problem to investigate, relevant research questions, review of literature,
application of thearies, methodology, data analysis and interpretation of research lindings, conclusions and recomnendations Lo be made. The
concaptual framewerk is tharefore thae master plan for a research project (Kivunja, 2018:47), 1ha concepiwsl framawor for thi iy defines the
Mollowing concepls: The Coronavirus (COVIO-19) pendemic; elecironic devices and Lypes; Che social developrmsnl of e fsarner; and Che cognilive
gevalopment of the legrper, 3,21 The Coronavings (COVID-19) pardemic The sweeping savers prube resgiratony syndrome coronavirus & (SARS -
CoW2) has reached upwards of 200 territories and countres across the globe (Schribden, Bossert, Kersting, Aeffnern, Costrses, Timmes & Schidtber,
2021:1). The continent of China was hit first by the cutbreak in January af 2022, China Enrl:ll'DEl:I drasfic inberventions, 'r'll'llch incleded an almosk
full lackdawn for pleven weeks, However, by april 2020, China reported 83 500 cases of the virus, Sinoe Speil 2020 vanowes Furopean countries
have reperted upwards of 100,000 cases each, while the USA reparted more than one million cases (Schroder et al., 2021:1). During this geriod,
South Africe neportad appreximataly 5300 cases, which escalated to 2,%5 million cases and 89,791 deaths by Movember 2021, according to the
COVID-19 South African Online Portal {2021:1). The South African Mational Lockdown Level 5 wes announced on 25 March 2020, which included &
full closure of childzare centras, primary and higher education and halbing of pubbc leisure activitias, In addition, the physical distancing of 1,5
rmietres and a 70 per cent of shopping reduction was enforced. Only B5 per cent of the South African workforos were allowed on-site (Schroder el
al., 2021:2). Schools were closed from 27 March to June 2020, and then again in August. Schools were partially epenad for Geades 7 and 12, o
atternpt to regain some of the schonl days kst - which amounted fo 30 @ 59 schaoldays last [Timm, 2021: 1% The first wave peaked at 13900
cases in July 2023, succeeded by the second wave, during which daily cases peaked at 21,606 by January 2021 (COVID-10 5 i i
Portal, 2021 :2%, The thind wave saw cases rissng more rapidly than provious waves, peaking at 16,585 daily cases by July 2021, The third wave
was likely driven by 8 mix of social mixing, puilic [etioue regarding strict measures, and unsuccassiul pse of sacial measures and public health,
new vanants of the virus and vaccine inegquity (Mwal, 2021:2-3}, Africa’s average death rate was 2.6 per cent for many manths, which was highar
than the glabal average af 2.2 per cenl. According Lo Mwai (2021:3), the Delta variant of COVID-19 has been the cause of increased deaths and
cases across the African continent and has been reported In mare than seventeen countries by July 2021, The Delta vanant cannot be tracked as
easily and testing far this variant is not generally available. The South African variant, Beta, accumulated high case nombers and was debeoted) in
beenty-nine countries by July 2021. Mwal (2021:4} reported that thirty-twe countries have igentifled a variant first identified in the United
Kingrdom, named alpha, The COVID-19 pandemic’s effect on Africa’s Iong-term development has been disastrous - almost a decade of human
devalopment has baen erased &8 reported by the [nstitute for Secerity Studies (Tirmm, 2021:1). According to Mhlaba (2021:3), Slatistics Sopth
Africa roparted that 2,2 million jobs were irrecoverable due to the economic shutdown during the pandemic. Education has been challenged
glabally, farcing schaals o carry on leaching with online methads and implementing rolalional allendance. Howsever, some students have nol
retumed to school and many South African households bave no access to the intemeat or comguters (Mhlaba, 2021:1,3). Shepherd and Mohalwane
{2021:2) stated that 10 per cent of South Africen parents reported that 8 minimem of one child per household had not attended school since the
pandernic started, South african lsarners from Grades 1 bo 12 are estimated &t 12 million, which means that almast 750,000 leamars sged saven
to seventeen have not been abiending school by May 2021, This is an increase of L500,000 leamers, comparesd to before the pandemic. South
African Minister of Basic Sducation, Angie Motshekga reported in Novernber 2021 £hat aporoxi mately 300,000 leamers withdrew frem primany
schoals all over South Africa over the course of sic months (Mhlaba, 2021:1). Shepherd and Mohalaane (2021:3) mentioned that the rake of
learning loss in 2020 and 2021 was similar, due to lost schaal days and rotational attendance. It has been calculated that since Farch 2020 20
Juni 2021 mast primary school leamers lost upwards of 20 per cent to a_vear of schoaling, Teacher fatalites during the first bwo waves of the
pandermic amounted to 3,283 (0.57 per cent of the warkforze) by May 2021, Mo clear associetion has been proven Babween schools being apen snd
the virus spreading more quickly {Shapherd & Mohalware, 2021:4). The academic year of 2021 proved extremely challenging for South African
education, by virbue of the pandemic amd infiection mate of the Delts variant, The continued guaranti ne, economic challenges, uncertainty, oss and
bereavement lad ko Increased anxlety regarding schaal attendance In South Afrlca (Slibert & Mzozovana, 2021:1). The resgening of schools for
2021 was intended for 27 January, however, the second wave of the pandemic hit South Africa and Level 3 lockdovwn restictions were imposed and
were lifted on 2B February 2021, Schoals reopened an 15 February and have stayed open since then, even thaugh many learmers continued schoal
on & rotational basis (Shepherd & Mohotwane, 2021:7), Howeover, schools were closed for o woek longer in July 2021, duning the third wave of the
pandermic under Exbandad Alert Lavel 4 lockdown {Shobea, 2021:2). Ratationel learming continuad, where lgarners atbendead schoal an different daya
and implemented soclal distancing. Concem has ansen that when learners return after two or three days, they might already have forgotten the
work teught and lessans hawve to be repeated. This greatly impacts the leamers” profidency of key skills, namely reading amongst Grade 1
learnars, wha were not In schaal for ana full term af teaching. Shoba {2021:2) mentloned the DBE's report that almost two decades of aducational
gains were erased by the pandemic, which includes educational Bme lost and that, as a result, 78 per cent of Grode 4 kearners ars now unable to
r=ad skilfully, as shawn by school-based assessments. Online learning has been a lifeline tor sorme learners but 1s cut of reach for mast (Fricker &
Alhttab, 2021:1), Landa, Zhou and Marongee (2021;165) stated that teaching during emergencics like the COVID-19 pandemic refics on acoess
ta basic eennology. BusinessTech (26 August 20210 1) repoitad that South Alrica’s inbernet sccess rate only stands ab 649 par cent, which excludes
20 million citizens from accessing the intermet and online teaching appartunites, On a glebal scale, the World Bank calculated that school closures
impacted 1.6 billion leamers. Leamers from gaarer communities were cut off from teaching during the school clagures, sinee having technalagy for
anything different from survival and acquinng crucial information was an extravagance at that time (Landa et al., 2021:18%], & consequential
percentage of Sauth African kearners lhee in rural areas, which was calculated at 66 per cent of the total leamer population in 2019, The South
African government taced challenges with delivering high-quality education to rural learners even before the onset of the pancemic, which anly
increased when online learning was impased on teachers and learners (Landa et al., 2021:170). During the pandemic, the government attempied
bo sawe the acadernic yeas by leaping inte anlins and remete laainng, by collaborating with non-gavernmental arganisations. Inibathves emerged
forusod on mobile, online and social media platforms, which included Zoom, Microsoft Toams and WhatsApp groups. Soveral mobile notwark
providers provided sccess bo zera-rated educatianal apps, which meant they did not use deta and were essentially frée (Landa et al., 2021:170).
However, the effect of the pandemic can already be seen by the 5 per cent decrzase in Grade 12 pass rates, Leamars ware espadally harmed in
care cantent arees like mathematics and science - a study fram the Telkom Foundation canfirmed that the abgence of classroom learning causead
regresslon In high school leamears (BusinessTech 26 August 2021: 1), It Is apparent that the calibre of education amid the ongoing COVID-19
pandemic was impacted by less interackion, lost days of teaching and a loss of teachers (Timm, 2021:2). 2.2.2 Electranic devices and types
Technalagy and electronic devices have develaged ragidly in recent years, and mast childeen ane Incraasingly being exposad to these devices
during carly childbood {CHicmat, Thmeideh & Alkhawaldeh, 2018:5491). This era of technological development has cna bled the use of electronic
devices, induding smartphanss, computers, bouchscreen tablets, Tvs, and videa gaming consales by children of all ages [Oliemat ek al.,
2018:591 ), Electronic daevices form part of many children’s’ lives, howewer, these deviozs may howve negative and pastive impacts when used by
children al & yaung age (Fitriahadi & Tyastiti, 2020:34). This section will explore the literature on smartphaneas, camputers, touchsereen tablets,
telavisions, and video gaming consales, 2.2.2.1 Smartphones Cell phones developad Inte smartphones, which hawve enabled users to actess 2
waristy of applications, aother than anly making a besic phane call. Children begin experimenting and playing on their parents’ phones a5 babies and
toddlers (Grito & Dias, 2020:1). Golden, Blake and Giuliano (2020:6-7) mentionad previous studies that found that most infants had used
smartphones befare the age of ane and that they are regularly precccupicd with smartphones wnder the supervision of thair parents, Fitrishadi and
Tyastiti (2020:34) found that children aged twe o foudr spend two hours @er day on smartphoenes, Intemeat access on smartphones has become
mora affardable, which may howe led to increased wsage in children, adolosconts and adults alike, Brito and Dins (2020:2) reported that the
fewaurite applications of children include parmes, watching videas, music, tutorials and cartoons on YouTube, They also start to research e
interests on the Google seerch engine and use the camerm and related applications to drow on and &dit photos, Kamenetz (2019;3) confirms that
widen viewing i% a firm favourite among children sged aight to twalve in the US, who Spend around 2.5 hours daily an YouTube, Fifon {2019:2)
reparted that 24 per cent of eght to twehve-year-old LS children had smartphones in 2015, Kamenetz (2019: 1) reported an Increase @
appraximately 53 per cent of LS children having their own smartphones before eleven-years of age in 2019, which means ane in five {19 per cent)
eight-yaar- olds hawe their own smartphone. Self-reported smartphone ussge by these children totals almost five hours per day [Kamenatz,
201%:3). Rich (2020:1) stated that scraen contank aon smartphones has been made available ko almost anyone, dus ta its compact size and
touchacreen navigated service. This cantent includes educational applications, which aid in mathematics and language kearning. These interactive
applications are increasingly being used in schoots to support the tepching and lears ng of core content and skills, Behnamnia, Komsin and [smail
(Z021:1) slated that those educaltional games may amplify the creativity of children while anhancing their kearning, which leads Lo critical thinking,




prolem- solving and collabaration with others, Children experience satisfection fram smartphone usage, which increases their conlidence when
thay finish tasks and succeed in higher levels of games (Fitnahadl & Tyastio, 2020:36}), Smartphones have other posiowe Impacts, such as self
ragulation, pramotian of independence, and l=arning by actively daing or thraugh trial and error They entartein and enable children ta discover
their interasts and sociallse with others [(Brite & Dias, 2020:2), According to Rich {2020:2), miked results were reported when raceptive and
interactive learning on smartphone screens were compared : The performance of learners increased when tasks were repeated, bot leamers”
working memary and attentional abilities may hawve been everahalmed. Fitriahadi and Tyastiti (2020:34) stated that the increasingly widesgread
negative impacts of smartphane usage are visible when parental contrel is lacking, Smartphones may alse impact the social behaviour and
ermational intalligence of children and may then have a nagative impact when addictive behaviour towards malile games emenges. Excessive
smartphone usage during childhood has also been linkad to reduced adolescent brain dewelopment, strained social relationships, increased aneiety,
slegp impairmeant and risk of depression (Pifon, 2019:2). Smarlphanes may expose children Lo inapprapriale conlent online, encaurage sedentary
behaviour and lead to inattention {Brite & Dias, 2020:2). 2.2.2.2 Computers This ara of rapid technological advancement has enabled children to
become computer sxperts fram & young age (Gerwing Kaliehe & Daigle, 2008:334%. & sbudy in the LS with 1,000 parents via telephone foend that
27 per cent of children aged faur to six use computers dally and that such usage has bacome an integral part of childran’s livas {Mustafzog |u,
Zirak, Yasao & Ozdingler, 2018: 3%, Anather study in the US by Mollbom and Famby (2020:2) found that approximately 80 per cent of children aged
nine ta thirteen hawe access te computers. Campubers and laptops [pertable computers) are now linked to the internet and serve a multitude of
purposes, such as consumption of media, creating, working, infarmation seeking and lzarning (Mallbom & Famby, 2020:2), Enthowven, Tideman,
Paolling, Yerboeven and Klaver (2019: 1} faund thal compuler usage by children increased Mmam 0.31 Lo approximately D46 hours daily at age six,
to 0,74 to approximately 0,79 hours by age nine. Mastering computars at a voung age has enakblad huge strides ko be made in children’s
preparedness for schooling, caresrs and innowative thinking. [ICT (Information and Communicetion Technolagy ) wSege has increased in educatian
and leaming with 2lst-century dassrooms embracing the transfermations resulting in an Interactive and technologlcally advanced learning
enviranment {Bagan, Gainik & Stardic, 2018:2). Bagon et al. (2018:2,4) slaborated, saying that this leaming emvironment was collaborstive,
Mexible and socially connected. ICT in education is beneficial to cognitive development, Iiteracy. motivation, communication and social skills.
Learners share a beliaf that computer-related learning supports more productive lgarning conditons and is more interasting. Lupascu {2021:83)
pointed aul thak cemputer usage enables learners b work more comfartably with decuments and fallow along with teachers' classes. Compuler
usage is assooiated with raising the efficacy of indepandent work and increasing success, Leaming with computers alse provides opportunines to
search Tor inforrmalion Mmarm variows sources, while providing Mesd back an e learming process, Doenlap (2016:1) concurred by Slaling thal
acadernic software use in schoal leads to more progress, Lnteractive programmes support all lsarners in developing thelr strang points while
improving weaker areas. Computer functions like smail can improve learmers” writing abilities and the intemet can expand their worldview through
the use of virtual baurs to various destinations (Dunlap, 2018:1). Howewer, it is paramount to mention that too much screen-tme might imgact
arademic peformance negatively (Mustafaog o et al., 201 8:3). Children may pxperience fatigue in the form of nermusness, insomnia, irritahility
and a decrease in their attention span when they remain seated at a computer lor extended periods [Lupescu, 2021:83). 2.2.2.3 Tablets
Touchscreen tablats have anly been used widely for less than & decade and have increased in populanty as portable cellular devices with high-
spaed internet aocess (Mallborn & Fornby, 2020:1}. Tablets offer application sofllware and funclionality similar o smadghones and campubers -
even preschonl children have become users (Lin, 2019:1149%, Marsh, Lahmar, Ploughman, Yarmada-fice, Bishop and Scote {2020:284) found that
six ir ben children sged thres to four in the UE gse @lectronic devices Lo go onling, while 49 per cent are gsing tablets for that pursoss. an oonline
survey of 198 parents of children younger than three revesled that & quarter of those children use touchscreen tablets dally for viewing cartoons,
pragrammeas and videns on YouTube, They also ese tablets daily for mathematios, reading applications and easy games. Marsh et sl (2020: 284,
cancluded that tablets are increasingly used by pre-schoolers due ba their screen size, ease of use and portability. Lin (2009: 119} mentions &
survaey of 1,500 parents with children '.-'l:-ungr'r l:han tweler, of which 10.4 per cent of those children younger than s own a tablet, Upwands of 20
per cant of those ciildren use it [o ngur daily gnd 67.6 per cenl of them accessed tablets before age six. Tablels are incressingly
incorporated inka the schoo! curricula worldwide, Oliemat et al. (2018:591) descrbed that touch-based features and applications for tablats have
becorne more affordable and ere easily implemented in schools as an important learning Loal, thus they are vaslly improved, compared Lo the
devices used pravioushy, Numerpus studies have reported that tablets can provide mamaorable learming experiences, which support developrmerit
and leaming [(Cliemat et al,, 2018:591%. Tehlets sncourage motivation and persistence in task completion and enhance learners” interest and
determination whan completing tasks. Tablets help develop eary 36 literacy skills and second language acquisition. Learners are also able to do
homewark and canduct research on tablets (Oliomet o al, 2078:592). Trfunowic, ¢iﬁ.\qwi¢, Lazarevic, Mitrovic and Dragowd (2018:37) painted ouk
that learners using tablets in pairs o with adults have increased motor skills, and better geomeatric and methematical thinking, enhanced critical
thimking ard creativity when tested, Learners develop inberaction, communication and cooperation skills when warking with peers an kablets and
even shiw positive atbitudes towards leerning. A study of tasks completed an camputers versus tablets cencluded that 67 per cent of leamers hed
correct answers an tablets, and only 49 per cent had correct answers an a computer {TrfuneiE et al, 2018:40), Ross (2020:2) mentioned that
thare are more than 15,000 sducstional applications evailable on the Apple See Store and the Gaggls Play Store contains just as many. Tablats
ara also usad by learners with special needs, with functions such as wolce-to-text and dictated information (Ross, 2020:5), Tablet uzage may alsa
he pralanged due to the enterbainment factor and convenience of wse. Lin (20159:119) skated that the rapid changes of soenes and various light
simulations cause tired eve muscles, which hawve teen assocated with weak visual pursuit ability. Overuse can lead to less interaction with adults,
attention deficits, and impaired 30 visual-spatial perception. Frequent bablek usage may detrimentally impact the fine motor develapmant of
learners when compared with physical manipulation and grasping of toys and objects (Lin, 2019: 120). However, more research is needed te
confirm this. Teachers have reported that tablecs can be distracting in class with their ability to take you almost anywhare virtually (Ross,
2020:11). 2.2.2.4 Telavision soets Telsvisions have baen araund the langast and a few channals facus exclusively an educational and informeational
conkent for children, such as Sesame Skreet {Gangala, 2021:3). Smart TW's enable the usage of applications like Netflix, Amazon Prime and
YouTube {Thampsan, 2020: 1) Searches on YouTube empewers children e be their own teacher and pursue information about subjects they are
Intriquad by. Gongala (20213} asserts that educationz! channels offes subjects ke sclence, histary, art, mathamatics and geagraphy. Children are
exposed to universal languages and different bypes of sports. Children are also inspired by documentaries and programmes to attermpt new things
and discover more interests (Gongala, 2021:4). The types of 37 programmes watched by children shape their attitudes and persanalities and may
influence their ervironmental and social awareness, and holistically pramote cognitve, social and emotional development {Sazardila, Markhamah,
Arifif, Kuesmento, Hideyah, Kurniasar & Sepulra, 2021:588). Children's programimes teach 8 varaby of skills, such & pear inleraction, dealing with
emotional trauma, navigating diffiou’t situations and sparking the Imaginatien through interactive quizzes, Some programmes like 5id the Sclence
Kid, teach mathematics and problem-solving, elongside analytical thinking (Sabardile =t al,, 2021:589%, Khanyile (2021:1) reports that South
Atrican children spend rmore than thres haurs dally In fronk of screens, which excudes school-related screen Bime. This infermation was stated In
the 2018 Healthy Active Kids South Africa report, wehich also found thet 94 per cent of babies and toddlers from urban and low-income hoeseholds
Ignared the seggestion of 0o screen Tin Fchildren youndger than twa (Khanylle, 2021:2}. Tumbekon (Z020:1} agresd by mentloning that ne
coucational benefits arc proveded for children younger than two as it wkes up time that could bave been spent cxploring, intermctng and playing,
Studies have showin that children with TV in their sadroosms spend hall an hour mare an their TS and ars Tkely to be degresaive, cveraeight,
emationally distressed, vickimised, physically aggressive and have underdeveloped social skilts by age thirteen [(Tumzokon, 2020: 13, Childrzn
bombearded by TV in the backgraund at harme experience difficulbies concentrating an voicas when beckground naise is present. This altention
difficutty continuas in school when learners are unable to pay attention to teachers. Therefore, an increasa in TV decreases time spent talking b
family members and lsarners struggle to adjest to sural leaming, after being used to fast-paced visual stimulation on the TV Turnbokon {2020:2)
emphasised that less effective homework 1s complabed with TV in the background and that leamers in that type of environment retain less
infarmation, TV watching is also associpted with kess sleep, which decreases children's alertness and leads to poor school performance (Tumbokan,
202002 2.2.2.5 Vides qaming conssles Vided garme censoles ane multimedia devices providing fun and enteitainment, an which ang can perform
many activitics simuftancously, Gaming consolos have rson in populzrity, tatalling 29,4 million worldwide shipments of FlayStation four consoles
38 and MNintende Switch totalling 34,74 millien consoles by the end of 2017 (Grilfith, 2019:1). Gregory (2020:2) stated that US spanding en
gaming consales during 2020 increasad by 63 per cent when compared to March 2019, Paswan (2020:85) confirmed that the wideo gaming
industry is very popular among children and adults alike, due toits high quality graphics, attractive audie and a colourful ambisnce, Gaming
consales contain applications such as Spotify, Hulu, Metflix and YouTube, and an agp for playing Blu-Ray discs, Gaming consoles also enable video
calling via Skype ta connect with fellow gamers or family members, as well as function as an internet browser (Griffith, 2019:2), Gaminp consoles
are associated with many benefits to children, Gregory (2020:3-4) stated that gaming consoles are emationally, socially and motivationally
beneficial, Children are able ta sacialise in teams onling, while negetiating, taking turns, collabarating and thinking critically to reach goals, Vidoo
gaming has a therapeutic value tor mental health, by creating a sense of agency and hawving a modicum af control over aubcomes [ Grégary,
2020:5). Widea gaming on consales can improve mood, lessen areeety and enhance relaxation while building emational resilience through failed
altermpls and learming to deal with lesses (Brennan, 2021:5). Vidsa gaming can boost reading skills sirce aven young players have Lo Migure oul
the instructions for gameplay, Games like Minecraft, which Is set in a 30 worlg, develop visual-spatial skills, such as distance ang space. Problem
salving skills are also improved through puzzles and mysteries to be solved, alongside flexible thinking and planning. Video gaming sxtends
Imaginative play and creatlve thinking, as well as persistence, bo achieve goals In-games and In real life {Velez, 2021:2). Excesslve usage of
gaming consales has beon assadated with concentration issues, which directly impact school performance (Paswan, 2020:86), Vidoo gaming may
lead to sleep disruption, sddicten te gaming and violent behaviour such as aggressian and irritakdlity. 1n rare cases, when children are addicted to
garming, thay boooma highly imitable, cxparcnce hallucinations and physical pain, and become ak risk for obosty [Bronnan, 2021:2-3), Faswan
(Z020:86) Tound thet excessive video gaming may impact children’s ability t diferentiale between reality and fantasy, which results in
nightmares. Children are exposed to viclencs in games IF not menitorad by parents; which may alse impact their anger managemant {Paswan,
2020:86). 2.2.3 The social development aof the learmear Social development during @arly childhaod is regarded to be crucial in Social compestence |
LCarson, Lea, Hesketh, Hunter, Kuzik, Predy, Bhodes, Rinald|, Sgence & Hinkley, 2019:2). Soclal skills are classified as possessing the capability to
develop pasitive relationships and interact with ather people. Carsan et al. (2019:2) described sodal skills as critical abilities that underlie social
competence and cevelopment. Well- developed social skills in early childhood are assocated with better school performance, mental health and
future amplayment; as well as less substance abuse and criminal activity in adolescence and aduthoed, Malik and Mareeha (2020:4) concurred
thak children who tail to fallew the trajectary of social developrvent as is expected will experience emotional and mental health problems. Possible
mental health issues manifest as compulsive behavioural activities, withdrawal and minimal inberest in socialising, repeated impulsive and
aggrassive bahaviour, strugaling to play with peers, minimal or o cemmunicetion, stunted language developmeant, and even a lass of prior




develspmental actieverments (Palmar, 2019:2). Children develop social skills throwgh playing and interacting with siblings, peers, parents and
others at home and in school settings (Carson et al,, 201%:2), Dunng the inibdal yvears of childhood, children acquire social and emotional skills,
including sharing, regulating emations snd fallowing instrections. These skills form the foundation for develaping nemeracy, literacy and other
cognitive abllities (Palmer, 2019:1). Palmer (2019:1) stated that children experence healthy sacal developrnent when they have responsive and
nurturing relatianships with family members and caregivers. Saodal development is crucial during eary childbood, when childrens brains are
developing swiftly, induding their capability to leam crucial social skills. Palmer (2019:2) advocated that social and emational development is
offected by meperiencas and genetics, and tagethar they form the architecture of tha brain, Children's experiences of interactions and the
enviranment lay & strang or wesk foundation, depending on the quality aof these experiences [Palmer, 2019:2). Sacial development plays a
meaningful rekz in school readiness, which refers to the preparedness of children to be successful inoa structured leaming envirgnment (Graham,
2020:6). Sacial and ermolianal learning (SEL) is a essantial for school 40 readiness; and a prediclor of academic success. The process of SEL
Includes setting and achigving postive goals, manaqging and undarstanding emotions, forming and maintaining relabienships, and making
responsible decisions, Sodial development invalves experimental learning and the refining of social skills (Grabam, 2020:6]. Kalish (2019:2) also
found that SEL enhances academic achievement and halps prevent violent behaviour and mental health issues. Sacial and emotional competence
enables children to become self-aware, confident and manzge their impulses, which leads to bebavioural improvements and academic
achievement. & vital SEL skill is motivation, which encompasses the achievernent of geals through utilising emaotienal factors, persevering when
faced with obstacles and engoying the learning process [Kalish, 201%:3). ECE s full of opportunities for leamers to build and practise their social
skills (Palmer, 2015:3). The BECE enviranment shauld provide gualily expgeriences sincs it directly impacds the degree be which childran develop
socially and emotionally. & high-guality envirenment is dafined as one with warm, frequent and somulating interactions with educators and peers,
with educators being attentive to the needs of individual learners and building on the strengths of learners, Palmer (201924 advocated that early
childhood teachers are trained te identify barrers to soclal and emational gevelopment and can provide families with advice and support bo addrass
these bariers. Irshad, Maan, Batool and Hanif [2021:236) agreed that ECE is a crucial foundatian for children’s sacial competence, as well as
educational and cagnitive future development. Early childhood educators must provide learners with assistance and guidance to accelerate halistic
dovelppmant, Early childhaad educatars know social developrmental milestanas and use them as a guideline for interventions [Search Instituee,
2018:1). During primary school years, learners starl paying more allention Lo olhers arcund them, while comparing themselves Lo paers and
attermpbing toe fit m, Leamers ecame more selective whan cheosing friends and start to make jedgements about athers” achons, Leamers that are
aged iz Lo seven dre seen wilh one riend, while arners aged cighl 1o ning could have many best Mrignds, Learmers shaw rmore inlerest in Llhe
differances betwesn qirls and boys (Search Institute, 2018:5), Learners regulary want to play with same-gander pears, which 1s sometimes
challenging for 41 children still developing gender identiby. Learnsrs also become aware of pre-existing stereotypes, biases and rejection based on
gender, race, waight and age, even more sa when they experience thasa biases {Search [nstitute, 2013:6). Early childhood developrent of social
skills is therefore crucial ta ensuring optimal bram deeelopment and social competence, to increase future academic achicvemnent and hiolissic
development {Kalish, 2019:4; Graham, 2020:6}. 2.2.4 Cognitive development of the learmer Early childhoad is a time for playing, blending fiction
and facts, and leaming o use language ta think about the werd (Loalada, 2021: 2}, Sagar (20191} descnbes cognitive development as the abilicy
Lo explore, Lhink and understand. Early experiences Tarm new connactions in the brain. The quanlity and guality ol these exgeriences impacl tha
strength of the synapses (brain connections) (Lang, 201%:3). Cognitive development is enhanced whan learners are healthy, socialby connected,
and emationally secure. The sdvanoement of knowledge and problerm-solving capabilities inoreases children's ability o onderstand the world.
These skills are crudial for sensory processing and leaming new things, which Bagin in early childhaod and Improwve with support and practice.
Crucial cognitiver skills include language leaming, attentinn, memary, processing, reasoning, solving problems, thinking, pattern recognition, and
cause and effect {Sagar, 2019:1). Jean Piaget’s cognitive development theary is regarded a5 the mast comprehensive (Sagar, 2019:3). Fiaget
found that children continuously try to balance the way they understand the word, Whaen children are faced with new things, they will assimilate
therm inba their existing schema and match thern with somathing elready known, or they will accornmodate the new situation by expanding their
knowledge structures (Loalada, 2021: 3}, Durng school age years complex cognitive skills are geveloped, which camries leamers through school ang
prepares them for learning as sdolescents and aduolts, These complas skills include problem-salving, reasening (comples and novel problem-
salving]), symbolic thought and working memory (manipulating and storing Informaticn simultaneously ) cevelopment (Lang, 2019:1; Pang & Kewit,
2020150 Peng and Kiewit {2020:15) add executive functioning to the list, which encompasses the processes behind cognitive and sodal-emotional
goal-orentad behaviours that lead te salf-contrad, self-requlation, and flexiblz thinking. Plaget advocates that the cagnitive daveloprient process
nrcurs when children interact with the world (Lang, 2019:2). Primary schoal learners (sged Between seven and eleven) form part of Plaget's
cancrete eparational stage of cagnitive developrient, during which learners transiten from symbalic thinking ta lagical eperational thinking. They
begin to process ideas and thoughts internally (Lang, 2019;3) During this stage learners skart thinking logically about events occurring concresely;
the caneept af condervalian is developing reqarding change of shape and haw cerlain groperlies remain; leamears can reverda Lhings mantally
{return objects to their onginal shape); leamers become less egocantric and begin to consider other peopla's feelings and thoughts (Mcoleos,
2021:2,3). Primary school settings are structured, enshling opportunities bo explore interests, connect with others, discover new skills, and use
new knawledge In Inberasting ways, with enough time and space to process leaming [Lang, 2019:5). Cognitva leaming Is described as an actve
leraming skyle, which maximises the brain's potential to connect new information with existing schemas and incoreases retention and memaony
capacity (Valarmis, 2021:2). Camponents af cognitive leaming incude comprehension, memary, and application. Leamers have ta understand why
different subjects are learnt, which increases leaming efficiency, In terms of memaory, infarmation should nak be crammed, bt a deop
understanding of & subject should be encouraged. This increases a child's ability to relate previous life experiences with new infermation. Caognitive
learming strategies help learners b apply new skil's and information in real ife situations and sugpart the development of problem-solving skills
(Walamis, 2021:3). Cagnitive learning has shawn many benefits, as claimed by Velemis [2021:5). It leads to lifelong learning, where legrmars cen
continue bullding on previous knowledge and apply naw Ideas, Cognithve learning encourages leamers’ confidence In approaching new actvities, by
deepening their understanding of subjects and practising new skills, Problem -solving skills are enhanced throwgh cognitive leaming, which is
necessary when challanging tasks are attemoted. Comprehension af new Infarmation is also Impraved by deepening understanding of subjects and
materals [Valamis, 2021:4). Piaget summarnsed cognitive learning strategies of learners as accommedation (maodifying what is known to acopunt
for new infermietion}, assimilation {arranging new infarmation in their minds alongside what & known), and equilibration (balanding what is knawn
with what they arc atternpbing to acquire} (Malamis, 2021:7), The University af Michigan Health {2021:1) listed several cognitive development
milestones far primary schaal learners. Learners aged seven shauld ke able to heve a stable understending ol time, grasping aeconds, minutes .,
hours, gays, weeks, months, seasons and ewen y2ars, They grefer specfic lzarning styles, such as quiet and independent or hands-on. Learners
can salve simple mathematics problems concretely, by using objects. They can consider problems and issues focusing on & single factor at a time
(University of Michigan Health, 2020:1). Learners aged elght should manage to skip count In twe's and three's, They undarstand which day of the
wek it is, though they may not know the calendar date. Leamers can read basic senbences and complete single-digit addition and subtraction
sums. Learners can differentiate between left and right. Most of the time, these learners have a black or white perspective, where something Is
cither right ar wrong, beautbful or ugly (Unversity of Michiogan Health, 2020:1), Leamers should have ample opportunities to sk questions, caoplore
and leam by observing in primary schaal. Fecusing on cagnitive skills is erucial in early childhood, to enable early detaction of challenges or delays
and empewer educatars to addross these issues, which can prevent leamers from struggling Iatl:r in life (Sagar, 201%:4-53), 2,3 Thooretical
[ramewark - Albert Benduras (SCT) Socal Coonitive Theory The SCT wes created by Albert Bandurg, 8 renawned professor of psychalagy at
Stanfprd University (Winney, 201%:1). Behavioural theories initially suggested that all learning took place due to assaciations formed thraugh
canditioning, reinforcement and punishment. Bandura believed that behavioural development had an impartant social element and that peosle
leam through observing athers” actiens to gain new knowledge and then can adjust their behaviour [Bandura, 1971:2; Charry, 2021:2). Bandura,
thersfare, performaed an aray of experments in 1961 and 1963, to ascertain if & social behaviour such as aggression can be aocreed trough
observation and imitation. The experiments, named the Bobo doll experiments, entailed children observing a model hitting an inflatable doll and
Bandura proved that children cmulate behaviour that thoy observed from others (Bandura, Ross & Ross, 1961:561), Sandura popularized the
Sacial Learning Theasy in 1877, which defined his perspective an learning throwgh observation and mativation. Observational learming could explain
warlous behaviours net accounted fer in existing theories (Bandura, ‘.I.'-'l'z' Cherry, 2021:2). Bandura adapte-:l his theery to become the Social
Cognitive Theary [SCT) in 1986, to asdert the cognitive aspects of observationsl lserning_and to show how cognition, behaviour and the
enviranment collaborate to shape the dewvelepment of humans [Elan-:lur'a, 1989:2; Vinney, 2009:2), The sn-:-al aspect of the thaary recognises tha
sacial arigins of mpst hurman action and thaught, whereas the cognitive aspect acknowledges the impactful causal contrizution of human thought,
which then affects motivation and action (Bandura, 1989:9; Beauchamp, Crawford & Jackson, 2019:110). The core concepts of SCT include
learming thraugh abservation and the intemal mental state of 2 person is crucial to the process, This theory ecknowlodges that just bocause
learming took place, that dees not autamatically result in a behaviour change. Bandura asserted that most human behaviour is learnt thraugh
observing the behaviour of @ madel, which sweggests how new and different behaviours ore recreated, These observations are coded in the brain
and mey guide bahaviour an later ascagions (Bandura, 1589:24; Cherry, 2021:2). Various Mectors inflluence 2 parson's ability to learn and garfarm
naw tehaviours, External forces and Internal thoughts influence the cognitve leaming process. Behaviour and learning are therefors impacted by
things seen in the environment, social interactions, observed behavicurs and how they are interpreted (Bandura, 198%:21), The ST, therefore,
describes the process of leaming in 2 social context, which Involves personal factors {cognition}, enviFonmental factors and human behavieur that
influznce ane ancther and is alse referred to s triadic reciprocal determinism (Bandurm, 1989:2; Beawchamp, Crawford & Jacksan, 201%:110). The
SLT encompasses several key assumptions. People acquire new behaviours and knowledge through cbsersation of a model (Sandura, 1989:23).
Lezarning happens in saoal situations, through compelling mutual interaction betwaen the ermaronment, the behavigur and the porson (Bandura,
1585:2; LaMorte, 2015:1). Reinfarcemeant and punishment directly impact learning and behaviour - humans develop expactations about possible
consaquences of respanses in the future, based on the reinforcement or punishment of current responsaes, Cognitive factors influence whether
behaviowr is acquired or nat, while mediational processes impact behavioural developrment (Bandura, 1989:2;7), Past experiences are taken into
account, to datermine if a certain behavioural action will occur (Bandura, 1989:40; LaMorte, 2019:1). Observational learning makes use of thres
types of madels. Live models are real [fe individuals acting aout or demanstrating a behaviour, Symbolic models are characters portraying
behaviours in filma, books, onlime media and TV programmes, Verbal instructional models include explanations and descriptions of behaviours
(Bandura, 1589:21; Chery, 2021:3; Williams, 2018:1). Observational learring follows a ssquence of four processes (Bandura, 198%: 27-29;
vinney, 2019:2}. Attentienal processes highlight the information selected in education for observation, through the various bypes of models.
Ratention processes follow, whare learmers remember the ebserved behaviour and infarmation, to be recalled and reconstrucked successfully at o
later stesge. Produclion procssses encompass the reconstruction of tha memarias ol ebServations, Lo apply it in appraprisle situations. In sorme




casag, the obgerved setion will nat be pracigely replicated bul instead & medilied to groduce 8 variation of the bahaviour ftling the conbext.
Fotivational processes determine if observed behaviour s performed, based on the outcomes for the model. When the coserved behaviour is
resmarded, motivation to reproduce it later increases (Bandura, 1989:27-29; Winney, 2019:2). It is also notewarthy thet good role madels ars
egsantial, whergas poor rele madels have 3 corrasive Influence on abservational learning (Willlams, 2018 1), The COVI0-19 pandemic imoacted
education since 2020 in South Africa, which mandated working and learning from home during schaal closures. Many learners completed
scheahwark an onling learning platforms, while others had ng access te online resources, Many parents complained that they were busy with work
at home ar warg unsure of how to teach online wark to learners. Brauchamp at al. (2019:111) declarad that daily achvities and tasks are rarely
perfarmed in iselation &nd are wsually done in interdegendant and social settings. People are degendent an proxy sgents to suppart the
achigvemnent of objectives and goals, SCT helps us to understend how people are influenced and how thay also impact the envirenment (Valamis,
2021 :4). Through absarvational learning, leamers can scguire new knowladge guickly when they take individual responsibilily and act. Teachears,
peers and parents are all active models who support the development of sacial and cognitive skills through direct and indirect teaching (Valamis,
2021 :4). Teachers use multisensory appraaches in a classraom, which requires various activities (verbal, visual, tactile and kinsesthetic) when
leamers are acquiring & new skill; and it improves retention [Fullorook, 2021:5). Teachers also use peer and group wark when teaching new skills.
Group work is beneficial to learners, Higher ability leamars are grouped with struggling learners, who suppoert and coach each other. Learners pay
rore attention bo their peers, than when a beacher presents a lesson (Fullbrook, 2021:6). Less motivated learners are also paired with highly
motivated learners, which increases thair learming motvation, Learners’ motivation can be intrinsic or extrinsic; the latter being the case whan
alher learners are rewarded for the same bahaviour. Molivalion alio incresses learmers” sell-aflicacy, which oocuss when Usey are wverbally
persuaded and receive constructve feedback, When leamars develop confidence and a belief in their own azilines, they will oy harder o succead
(Fullbroak, Z021:4 6%, SCT as theoretical framewark will @nabile the ressarcher b deterrming how parents as models for socal and oagnitive
leaming Iirmpacted the development of learners during the COVID-19 pandemic. The researchar will also determine how e scheol closures and
anlire learning impacted the social and cognitive development of the learers, whe had far less schopl contact Bme with beachers and peers and
were degendeant an onling learning, with the assistance of their parents, Adolt-Silva (2021:14) condwcted 2 study facusing on how executive
functizning skills are not taught often to learners with Attentian-deficit/ hypermctvity disorder (80HDY ar learning disabilites in art clazsrooms in
Pennsylwania in the US. Adalt-Silva (2021:17) believed that teaching should include environmental models and support reletionships in various
modalibes adaptable bo each child, This supports the learning of skills inclusiee of self-regulation, perspective taking, self-contral, communication,
Llaking on challenges, making connections and problerm-solving. Adall-Silva (2021:22) implemenled Bandura's SCT as e stoedy Mrarmework;
spadfically the dynamic reciprocal geterminism cancept (the interdepentence of the environment, pask experiences and reciprocal interactions
hetwesn people). Adolt-Sibaa (2021:1) wsed 4 qualitative desion and interviewed sight art teachers regarding their teaching practice and teaching
of executive functioning skills, SCT as a framewark wes applied successfully and Adolt-Silva (2021:93) found that many beachers wera
implementing strategies that encouraged the deve'opment of eeecutive functioning skills throwgh planning and scaffolding. However, teachars falt
that thay needed professional standards and reguirements for teaching these skills. Teachers embraced the triadic approach in daily classcoom
activities, which empowerad leamears with ADHD or learning disabilicies to learn executve functioning skills through art, Adole-=Silva (2021:1% used
the infarmation from the eachers Lo creale & three-day prafessional praclice-based, develapment pragramme. Arundell, Parker, Timperia, Salman
and Yeltch {2020:1) conducted a study in Australia o0 the major publlc health concern that arose from excessiva screen bme behaviours of
parents and children at home, drundell aimed to discover if parents” g Brehiawiours clustered together and Lo understand
the comelates of tha familial o ustars, which would help 3 inform whole-family In'ter'.-e'ith:nn stratagies. Tha study, framed by SCT, categqarisad
familial typologies and detected the essenbial adaptable correlates of the Samilial typolegies, Farents reported the duration of screen time
behaviours of their children {aged twa b eleven) and themselves on devices like Tv's, electronic games, computers, tablets and smartphanes for
work and lpssurg, Arundell ot al. (2020:1) achieved success in identbfying three familizl typoleogies of scroen time behaviaurs. Arundell emphasised
that screen time behaviours can be affected by parental beheviours, the househald sebup, child preferences, role madels and schoal palicies.
Rahman and Farzana {201%:2) conducted a study on children grawing up with multiple digital media devices within households, Rahman and
Farzana {2019) stated that children and parents spend & substantial armount af Llime on digilal devices. Children gre inclined Lo copy Lhaic sarenls,
o wiew, imtate ang alse leam from their behaviours, The researchers conducted a guantitative analysis of data from 87 parents from Bangladesh
and Thailand, to deterrnine if thers: is a relationship bebaeen device usage by children and parents. Rabrman and Farzana (2019:11) found a
statistically strong skgnificant relationship bebween a parent's extenk of device usage, the child’s device usage and age graug. The findings were
mansistent with SCT, emphasising that children learn by observing, imitating, and modelling, Wang, Turg, Bao, Lewng, Hoi, Tsa, Fua, liang, Zhaa
and [p (2020:258) canducted @ study aiming 2t disentangling the pathways of parental device usage, parent-child interaction, children's screen
tima behawicurs and children’s psychosacial difficulties of families in Hong Kong wha are disadvantaged, Farents of children aged three repartes an
o rmany Baurg their children spenl on electronic deviges daily gnd evaluatad the peyvchasacial behaviour af Ltheir children with the gbrenalhs and
weaknassas fuestigntaire, Parents self-repomad on their dewice ysage and tha eccurrence of parant-chilg interaction. YWang at al, (Z2020:263)
found that children may subseguently learm and irmitate modelled screen Bme behaviours of parents. Parents becorne distracted by elecironic
devices In frant of thelr children, which links parantal device usage to children's soreen ome behaviours, Wong et al. {2020:283) reported that
these parents often engage in device usage during interaction with their children, The stody proved the hypothesis that children's device usage
behaviours can e leamead fram parents, which reflects the key aspect of SCT stressing the importance af modelling and abservation during the
leaming process. In this study, the faous is on the impact of electronic device usage on the social and cognitive development of Grade 3 (previously
refierred to as Grade 2) learners during the COVID-1% pandamic. Previous research has associated positive and negative impacts of electronic
devices on chilkdren. The SCT as a framewark will guide the quastionnaires that parents, teachers and learners will complete. Parents will repart on
thiir owin electronic device usage, g5 well g their childrens sorasn time, which will show iF leamars” sereen-lima is cosely linked with that af
parents, Leamers nad to compleka online work, without modelling and guldanc\e fram teachers and peers, which may have Impacted thair social
and cognitive development, Some parents wers taoa busy with their own work or wers uncertain of hov they ould sappoert their children with
online work, while some did not complete onling work &t all. Teachers are able to pravide Information regarding the socal developrnent of kearners
by having continuausly observed these leamers” sodal interachions during the 2027 school year Cognitive development with regards ko
mathematics is a social activity in the Foundation Phase, where 2l new skills are taught in small groups, where madelling of the new skills takes
place and leamers are supported and metivated to imtate and retain the new skills. This study, therefere, highlights the ohservational leaming of
SCT, which incdludes attention, retention, production and mabivation (Minney, 2019:2). 2.4 Review of releted empirical studies The angoing COVID-
19 pandemic has posed huge challenges to education and childhood development wordwide (Daniel, 20201}, This section of the study will raview
related empirical studies gn the ysage of elecironic deyices by barners during the COVID-19 gandernic, followed by the impact of electronic
devices o0 leamers’ soclal and cogritive development. This saction will conclude with a review af the strategies suggested by studles to mitigate
the effect of electronic devices on leamers, 2.4.1 Usage of electronic devices by the learners during the COVIR-19 pandemic Since April 2020,
miore than thres billion people have been shettering at haome worldwide (Wiederne'd, 2020:359), Upwards af 130 countries impased restrictions
limiting the movement of their citizens inoan attempt o evert the spreading of the COVTD-19 virus, Wiederhold [2020:35%) stated that S0 por cont
of learners were cut off phiysically fram schaals, while technology became & |ifeline far learmers to interact with friends, play and sccess educational
conktznt, Screen tme has been increasing even befors the COVIR-1% break-cut, Wiederhold (2020;359) referenced a 2019 report from Comman
Soenze Madia which deterrminad that learners aoed sight to twelve in tha LS use alectronic devices for entertainment purpadas for appraxirnataly
flve houwrs per day, excluding educational usage. Learners’ device usage has skyrocketed and doubled those numbers with the lack of in person
interactions during the pandemic. Wiederhald (2020:3559) reparted that learmers of all ages spend approximately three hours daily an electronic
devices, which has increzsed to six hours dally, Tha raal number s &ven highar for many leamears, crompting concern regarding the potential
detrimental impact af excessve scroen time on kearners, The increase in device usage may be necessary far online leaming, social inkeraction,
entertainment and distraction in these uncertain times, which allow their parents t work from home {Wiederhald, 2020:359). Wied2rhold

(2020; 359} highbighted that the American Academy of Facdiatrics (AAF) even sugnostod that screen fime reles should be rethought in light of
COVID-19. The AP encowrsged facusing on the screen lime type, instead of the length of usage, such as using vides calling to keap in touch with
people. Dray [2020:1) reported that the UK government identified excessive device usage by leamers as an Increasing concern in April 231%, Since
then, lackdown maasures have driven lsarness to participate in onling l@aming and Social media to Stey connected . Dray (2020:2) also mentioned
the survay carrled out In 2019 by Census Wide on 2000 familles with children aged below fourteen, which found that children spend approximately
teenty- thres haurs weekly on electronic devices, Fandya and Lodha (2020:1) concurred that the pandemic has established anline teaching as the
sale medium ter social-emotional interactions and connectizn and reterred to a study done by Forbes, which reported & 50 ta 70 per cent increase
in imterniet usage daily during the pandemic - 50 per cont trerenf was spent on social media in 2020, A study was done in Germany by Wonsch,
Migg, Misssner, Schmidt, Oriwol, Hanssen- Doose, Burchartz, Eichsteller, Kok, Warth and Wall (2021:2) found that screen Tinme haig htened
naturally during the pandemic since adults and leamers were required to use electronic devices far communication, mainly fer online meetings and
educatianal purpoges. Normal daily lives were now Lransferred to Bnoanling environmenl. Worsch el gl (2021:3) stated that the Germean Schaal
Barometer study, In which 1000 teachers completed a survey during the first lockdown period In 2020, The study found that 84 per cent of
teachers used task shests far teaching during the lockdown peried, while anly 14 per cent used videa conferencing, ‘Wunsch et al, [2021:4)
conductes a longitudinal observatianal study of 1,711 children aged four ko seventeen, with multi-stage sampling. Parents of learners undar age
eleven filled in the guestionnaires on behalf of their children, Wunsch et al. (2021:9) noted that pre- pandemic clectronic device usage by learmers
was directy refated to heightensd screen time during the pandemic and less phvysical activity, The study’s main limitation was its use of saif-
reparted surveys, which may be influenced by the social desirability of answers and wanting ta answer in ways that da not reflact negativaly on the
participant {Wunsch et al, 2021:10). Dutta, Mukhearjee, Sen and Sahu (2020:1) studiad the impact af the lockdown in India on soreen tme and
slaep behavioun The researchers referrad te a study by a nen-governmental organisation, ©hild Rights and You (CRY], which reported that 88 per
cent af perticipants experianced a tramendous incresse in screan time of urban children in India. Dutta et sl (2020:1) conducted an anline sureey
vla emall links and soclal medla, to determine If screen Hme has detrimental effects on children aged eight to sixteen, Dutta et al. (2020:1) found
that screen time did not increase with a high percentage of the 153 participants before and during the pandemic, Increases of usage wers reported
a5 smartohones at 14 par cent, TS 4 per cent, computers &t B per cent and tablets at 2 per cant, The study limitations were the number of
participants and the lack of information about sleep disturbancas pre-pandemic, More participants could provide mare conclusive results [Dutta ot
al. 2020:1). Kiang, Zhang and Kuwahara {2020:531) sbudied the total time on screens of childeen and adalescents spent on inbernet use, leisure
(T and videos), computer/smartphone games, reading/studying onling, homewark, school lessans and socal maedia use. The study took place in
Sharghai, Chinag and wes a natural exparimental longitudingl study of 2427 children sged Siv o sevantesn, Trom Tva Schaals with o sureays,




Sereen Lime was catagarised inka shart [l2ss than twa hours deily) and lang Cmiore than bwe haars daily). Kiang et al. (2020:5327 faund hat the
physical activity of participants decreased substantially from nine houwrs per week pre-pandemic to 1.75 hours per waek, which is a decrease of 435
rminutes an aversge, Physically ingctive children became increasingly prevalent, from 21,3 per cent to 65.6 per cent, Xiang et al. (2020:5327
concluded that screen bme Increased conslderably amid the pandemic averaging 1,730 minubess30 hours weekly, while letsura screen time also
increased. Lau and Lee [2021:863) conducted & study in Hong Kong, inspired by the school closures amid the pandemic. Teachers had to adapt the
curriculum for distance l2arning o reach learmers &t home, who in turn needad parental support to participate in distance l2arning. Lau and Lee
(£021:864) ware concerned that leamears were at risk for excessive electronic device usage during suspended classes, which may be detrimental to
their develaprment. The researchers used convenience samgling of 707 kindergarten and primary schaal learners” parents in an anoaymous online
survay, Lau and Les {2021:86%) found that 98.8 per cent of primary school leamers had te de distance learning during class suspensian and
received Lwe 1o faur assignrments daily, of which B3.8 per cent were online { pre-recorded malerials and other online platforms). Only 14 ger cenl of
tha leamars ware abla to complete the online assignmants without the help of thalr parents, Lau and Lee {2021:870) alsa reparted that 75.7 per
cent of leamers wsed slectranic devices excessivaly - the primary schoal learners (40,2 per cent) spent ver twa hours in front of screens for anline
assignments. Maore than hat of the primary school leamers {20.7 per cent) used eleckronic devices for bwo to three hours, closely followed by the
18.4 per cont of learners wha used electronic devices for three to four hours (Law & Lea, 2021:371). The limitations ind ede conduecting the
rasaarch in the early stages of the pandernic and only capburing the duration of screen time [nat the nature of type) (Lau B Lee, 2021:E74). The
answers of participarts may alse be subjectad to self-report bias and sooal desirmbility of answers. Kowacs, Starc; Brandas, Kaj, Blagus, Leskosek,
Suesse, Dinya, Guinhouya, Zita, Rocha, Gonzalez, Konlsevaya, Breezinski, Bidiugan, Kiraly, Csényi and Okely (2021:1) conducted & multi-natianal,
cross-sectional study (n Spain, Garmany, Russia, Itaky and France. The study was inspired by the COWID- 19 sandemic in Europe and how screen
time and physical activity were affected by the restrictions, (o inform adegueeste strategies and miligation measures. Convenience sampling was
Implamented with an online survey from May to June 2020 of learners aged six to ightesn. Kovacs et al. (2021:4) used the ASP recommmengation
of a maximum of tews hours of daily screen time as a baseline. Kovacs et al, [2021:6) found that 70 per cent of the partcipants exceeded two
hours of screen time daily en weekdays, while almast 66 per cenkt exceedad screen time on weekends, Kovacs et al. (2021:10} sugoested that
insufficiont physical activity and excessive clectronic device usage are predictve of health issues and future strategies for mitigation should be
designad La aweid the higher amount of screen lime becoming the norm. The limitations of the study were the sell-and parent-reparted surveys,
which may ba subjactad to bias in recalling and sooa’ desirmbility, as well as the fact that recreational soreen time was not reported (only
educalianal Lime) {Kovacs el al., 2021:11%. Tough and Madigan {2021:2805) were concemead Lhal exisbing research was limiled Lo cross-seclional
studies or used the national norms for the comparison of data. The reszarchers, therefore, conducted a study an how the pandemic increasad
recreational scresn time prior to the pandemic and which COVTD-19 mesdia-related and population factors influsnosd the immensity of heightenasd
screen time among leamers. Tough and Madigan {(2021:2805) conducted a study an the recreational screen time of 1333 mathers and their
children aged five to ning in Calgary, Canada. The findings showed that COVID=-19 soreen time increased by 95 per cent, to approximately 23,57
hours weekly, which is an increase af eleven haurs on average. Mothers who impesed screen time rules and were aware gf thair children's serean
tima activities reported less of an increasa in screen time of thair children, using slectronic devices 3.5 hours per waek, Tough and Madigan
(2021:2805) alsa found Lhal families sbruggling financially and experiencing psychalogical stress reported the highest elevalian in screen lime, The
study had & few limitatiens, such as nok addressing if the increased screen time puts children at nsk, nat enough detall regarding media types and
cortext of screan tme (co-viewing or educational) and what bealth outcomes: are impacted by electronic devies usage [Tough & Madigan
2021:2808). 2.4.2 Impact of the usage of different electranic devices on learners’ soclal develapment The effects of electronic device usage on
young children heve hecome a concern, especially bow it interupts parent-child interactions and causes disrupted relationships {Gerain et al,
2018:348). Schleisinger, Hirsh-Pasek and Gelinkoft (2013:1) stated that 928 per cent of American househalds with children aged twa Do eight have
minhile devices, which is an increase from 75 per cent in 2013, of which 45 per cent have their own mahile devices, Schlaisinoer et 2l [2018:3)
nated that research is accumulating on how social interactions drastically change when children come into contact with electronic devices. The
main concarn is that electronic devices are designed for solo activities, which decreases social interaction with parants eager far interaction, Books
traditionally supported social interactions, rmotiveting learmers Lo esk questions and connect to life experiences. In contrast, elecironic books
discourage convarsations, since they interrupt the audio narrabien and thereby obliterate sccial interactions. The comversations that take place
whizn interacting with electronic beaks are more focused on how o manipulate the devices and distrect the children from the story, which resulbs in
weaker listening comprehension of children aged twe te five when comparad to reading tragitional books with parents {Schlelsinger £t al., 2018:3).
Eleczronic games require the continuaus attention of children and displare commuonication with caregneers almast completely when compared o
normal play of children aged four ba six with parents, Schieisinger et al. (20184} concluded that ressarch is just beginnng on using mobile devices
and thair effect on social interactions and more studies are required to comprehend the effects long-term, The Amerncan College of Paadiatricians
{2020:9) studied a netional sample of 90,337 children eged two Lo Seventean in 2016 and evalualed their usege ol eleclronic devices. The ACP
found that childran exposed to electronic devices for more than one hgur daily showed Jess curlosity, mare difficulty makang friends, lower
pusycholagical well-being, lower self-contral, less ermobional stability and are difficult to care for, The American College of Paediatricians (2020:9)
then conductes a meta-analysis of existing studies and referenced a sbudy In Denmark on the relationship between depression and excessive
plectronic device usage. The longitudinal stedy followed & cohart of 431% adalescents inkg adulthead and found that every additional bour af
electronic dewice usage is essoclated with greater chances of depression and anxiety that lead to social isolation. Another stedy of 300 leamsars
found that smartphones that are close to leamers an a table decrease the attentian aof leamaers during secial interactions. This distraction Icads o
less enjoymeant of social interactions [Dwyer, Kushlev & Dunn, 2018:233). The American College af Paediatricians {2020:11) nated that veriaus
studies have linked TV viewing vinlence with future aggressive behaviours, One study was done on Grade 3 learners and thaeir teachers and found
that rmedia violence expasure leads to mare verbally and physically aggressive behaviour, The 0P stabed that vialencs is shown frequeantly in
various medla sources in manners that reinforce aggressive behavicwr as realistic, without consequences and justfiable, The american College of
Peediatricians [2020:12] paints out that even parents of foddlers use smartphone games to entertain their children, who in tum stact to act with
aggrassion towards others, show decreased empathy, Interpret the behaviour of others negatively, respond with vislence when confronted and are
less prosorial, The American Callege of Pacdiatricians [2020:12) found that upwards of 85 per cent of videa games contain violenos, which lessens
children‘s ability to cemprenend athers” ermotions and decreases children’s sensitivity to emational cues. In person social interactions are displaced
by screens, which leads te a reduction in social skills (The American College of Facdiatricians, 2020:12). Matthes, Thomas, Stevic and Schmuck
(2021:1) noticed that parents axpect excessive slectranic devices used Lo have negative effects on Tamily relationships 2and social develogpmeant,
Smartphones have fosbered bansion between children and parents since smartphones are perpetually accempanying children and causing conflicts
with parents, Matthes et al. (2021:1) aimead bo determine if parents’ smartphone usage impacted their insbility to control their children's ussge of
smartphones and If it is linked to conflict, Matthas et al. (2021:3} conducted a two-wave panel survey with pairs of parents and children aged ken
to fourteen and took a guata sample based on gender, age and education of parents. Matthes et 2l (2021:5) found that excessive smartphane use
by parents directly predicts the anticipated inadaquacy of parental confrol over the usage of smartghones by children. This lack of contrel also
predicted conflict between children and parents regarding how children use smartphones, The study was limited by self-report measures and
rmemasy recall biases (Matthes et al., 2021:6). Ralgh {2018: 198) conducted an empirical case study in Caneda on prosocial sharing behawiouwr
when engaging with clectronic devices, in this case, iPads. The study was framed by sodal learning and social exchange theories, Ralph
{2018:199) implemented a mixed methods design with vides ath nography. A field-study graup of three pradchool children aged four and ane
teacher was selected. Results showsed that prosocial behaviours were more frequent than antisoclal behawiours. The negative social behaviours
camprised anly 2 per cent of all behaviours, Ralph (2018:215) noticed possible negative impacts of iPad sharng, such as the oocourrence of
buliying. Howewes, the teacher's prasence reduced such behaviour and wauld have intervened. The activities on the IPad could be too fast-paced,
distracting ar gverstimulating, but the researcher selected activities appropriate to the attention span of the leamers. The limitations included
generalizability, sample size and the time frame for the study. Many parents were uncamfortalile with the video recording, which resulted in the
small sample size (Ralph, 2018:217), Hosokawa and Katsura (2018:1) conducted 2 study in Japan to determine the assocation betweeon the usage
of makile deviess and child regulation. The researchers sampled 1,642 learners aged 6 in Grade 1 in primary schaals. Perents participated in a
quesbonnaine on the emotonal behaviaural adjustment and lgarners’ usage of mabide devices, Hosowawa and Katsura (2018:1) found that 14 par
cent af lesrmers wied mabile devices daily for a minimurm of &0 minutes. This regular of aectranic device usage is greatly linked to behaviour and
conduct Issuas, Hosokawa and Kabsura (201E:9) reparted that constant electronlc device usage may Increase the soclal Isolation of learners and
displace appartunities for social interaction with friends and family, which are beneficial for sacial develapment. This displacement results in social
and emational behavieural Issues, based on previous regorts that showed moere than half of cormpuber usage at hame is spent alone. Hosokawa and
Karsura [2018:10) stated that constant electronic device usage is assocated with childron extemalising problems, especally when exposed o
wiolent programmeas and games. The study had a few limitations. The cross-sectional design posed difficulties with ascertaining causality - &
langitudinal design would be mare approprate, The study had o selection bias risk sinog unobseryahble factors influencing lzarners’ electronic device
uszage could nat be considered. The study did not include the context of device usage and rmey lack generalizability (Hosokawe & Katsura, 2018:1).
Hinklay, Brown, Carscn and Teychenna (2018:1] studied the potential connactions betwaan physical activity outdoors and soreen -tma with sacial
skills of children up to age five, Hinkley et 2l [2018:3) collected cross-sectional data from 575 mathers of children aged bwo to five with an anline
questicnnaire. Hinkley 1 al, {2018:7) reported that higher screen time levels and lower physical activity were assocated with weaker sacial skills,
The limitations are the cross-sectional design, no specification of electronic devices, and the online survey may nat be generalisable ta the
populatfen {Hinkley et al., 2018:1). 2.4.3 Impact of the usage of different electronic devices on leamers’ cognitive development Empdrical researnch
on the effect of cloctronic dovices on the cognitive dovelopment of leamers is gaining popularity, enabling litorature reviews by vanous
rasearchers (Gottschalk, 2019:4]. Danaviteh [2019:681) reviewed electranic device usage and understanding of children up to sight years of age.
Danawibch {201%9:85) nobosd that many researchers beliave that exkensive access to alectronic devices and the internet decreases cognithe
capacity and intalligence. [Individuals looking for Brgwers are now burning o elecironic devices and spend less time leaming from ather people.
However, the empirical evidence on the effects of internet-accessible devices on cognitive development is inconclusive and outcomes are
inconsistent, Danavitch (2019:86) added that children could feel less obligated ta recall information since they can search for it on electronic
devices. This may lead ta a delay in the development of essential organisational and recollection strategies. Chetty-Mhlanga, Fuhrimann, Esftens,
Basera, Hartinger, Dalvie and Rédsli (2020:1]) irvestigated the pervasiveness of various facets of clectronic device usage and their correlation with
neurecognitive outcomes in the rural sections of Sauth Alrica. & cohort study on learners aged nine to sikteen collected data with a questionnaire
on tatal screen tirme, the duration of calls and prablematic alectronic davica usage. The study by Chetty-®blanga ek al, (2020:1) was one of tha
firsl done in Alrica thel Tecused on the risks and benelits of eleciranic devics usage. Chetly-MMhlanga el &l (202023 found thal smartphone usage




incregsed alongaide ape, fram 29 per aent aged ning Lo eleven Lo 35 par cenl 2l ages bwelve Lo fourtesn, Chetby-Mhlangs b al. {2020:9) proclaim
that the high dosage of rediofrequency electromagnatc fields from electronic devices to the brain, could impair cognitive function and weaken
memary. The cross-sectiong] design of the study s & limitation and may need continuing analyses to be able ta rele out reverse causality (Chetty-
Mhlanga &t al., 2020: 1. Blmberqg, Deater-Deckard, Calvert, Fhvan, Green, Arndld and Brooks (2019:1) nated the nacessity of axamining
electronic gameplay and application usage as a context for developing cognitive skills, especially for leamers aged six ba beelve in middle
childhood. Blumberg <t al. (2019:1} noticed the gap in studies of children aged six to twelve and how electrenic devices impact them when
camparad with studies en adults and younger children, Blumberg et al, (2019:1) attempted to highlight the current empirical evidence on yaung
children, middle childhood and adults. Blumberg et al. (2019:5) Tound that the impact of elactronic devieas depends on the content of TV
pragrammas, Studies hawe found positive lang-term assaciotions and increased academic performance in science, mothematics and English,
However, exposiura o TV cantaining violence and puraly for enlefainment & associated wilth negalive impacts on cognitive develogmeant. Blumbeng
et al. [2019:6] point cut that leamers can kearn basic coding skills llke sequencing, loops and conditioning by using developmentally relevant
applications and improve in issuing certain commands with regular practice. Edecational games of high quality substantially support mathematical
skills and amerging likeracy, Blumberg et al. (2019:9] alse menticned that elactronic games can strengthen various key oognitive abilitias,
including selective attention, which are crucal to acquin ng academic skills and information, Vedechkinag and Borgonowi [2021:1) reviewsd the
literature on the implications of electronic device usage (videa games, TV and digital multitasking ) on cognitive control and attention. Vedechkina
and Bargonowi {2021:3) found that constant multitasking could interfere with the developmant af executive function and attention networks, which
incresse atlentional difficullies and Lthe walnerability L swilch lasks over having suslained Tocus on one Lask, Vedechkina and Bargonoe? {2021:4)
arquad that most of the litarature on TV viewing is of low quality and includes mainly cross-sactional and comelational studies with insignificant
effect sives. The studies are full of inconsisbencies and contradicting results sincs the impact af electronic devices is dependent on the type af
device usage, cognitive measures and the population. Vedechkina and Borgonovl (2021:4) highlighted that certain programming features lixe
cantent cuts and shorter scene Iengths may e detrimental to cognitive control development and overstimulate brains that are still developing.
Programis withaut advertisement breaks are associated with positive inhizitory contrel, while gaar contral 15 measured when similar contant with
advertisements is viewed, Breaks in pregramming for commaercials engage and re-engage attention T the screen and increase the difficulty for
children Lo extrack meaning fram pragramming and link concepts, Viedechking and Borganavi (2021: 5} found that several cross-gectional sludies
have asseciated TV watching amid infancy with negative cognitive aftermath later in life. Vedechkina and Borganavi (2021:7) stated that the
exisling lileralure on video gaming moslly fecused on adolescents and edulls. Vedechkinag and Borgonoei (2021:11) were adarmant Lhal.
multtesking with electranic devices ceused disruptions b sustained attention and impacted self-regulation, memaory, leaming and motivation
detrimentally. Continuows multitasking with electronic devices causes deficits in cognitive funchioning related to long-term and working memaory,
inhibitory control and Impulse respenses. Multitasking with devices while leaming is assocated with negative impacts on academic outcomes,
perceived leaming and academic attitudes. The amoaount of Hime dedicated to leaming and academic achvities is displaced, which akso limits the
available attention lor simultanecusly orocessing the academic ceatent. TV that play in the background alse weakens the quality and quaniity af
synchronous ackivities, such as sustained play and homewark, Vedechkina and Bargoney {2021:11) found several limitatens of axisting licerature,
such as the limiled populalions, convenienos samples, cross-seclional designs and sef-repart instruments. Wilkinson, Low and Gleckman (2021:1)
campiled a report on the influence of recreational screen time {socdal media, games and TV} an learners’ cognitive, sacial and emobiona
development. Primary school learmers in Mevs Zealand aged fve bo baeelve were obsereed and extensive assodabions vere found belwessn behaviour
proclems {hyperactvity and Inatention) and executive functioning, which depandad heawily on the content and type of screen dmea (Wilkinsan et
al., 2021:4). Negative correlations wers discovered betwern video and TV watching and achisvement in mathematics and execetive functioning.
wWwatching programmes and gaming for several hours daily is directly linked te hyperactivity and inattention in children aged sewen. Wilkinson et al,
(#021:4) also noted that screen Hme in general before bed harms acacemic achievernant, The study was limited by the absarational research
appraoach, which challenges the researchers in separating the effects of screen me fram various other factars that impact development. Mast af
the evidence was based on TV viewing, which did not accommedate newer inkeractive electronic davices (Wilkinsan et al,, 2021:6), Gottschalk
(2019:147) referenced & study on TV viewing and children, which found that 10 per cent of e children who parlicipated in & sureey walched
upwards of sewan hours of T dally and noted that maderabe viewing may not harm cognitive development. Bducational TV prograrmmes have been
assocated with improved mathematics, problem-salving, llercy and science skills, Gotbschalk (2019:22) critiqued the available literaturs an B
limitations, for using parental self-reported surveys (soclal desirabilicy and recall bias), small samples and cross-sectional designs. 2.5 Chapter
summary The literature review chapter introdeced the conceptual and theomebcal framewodes, followed by a ceview of related empicical stedies.
The conceptual framewg k Arstly covered the impack of the COVID-19 pangemis in South Africa aad worldwide, Second, fhe differant alactronic
devices (smartphonas, compubars, tablets, television seks and video game consoles) wene discussed alongsida some of thair known offacts on
learmears. The social and coonitive develagment aff leemers were explained and the necessity of socio-cognitive develaprment was highlighted. Albert
Bandura's Spcial Cognitive Theery was discussed as this stwdy's framevark. A review of related empirical stuedies followed the theoretical
framework. Amid the COWVID 19 pandemic slectronic devicoe usage by learmers dering the increased in sl reviewsd studies. The impact of the gsage
of eectronic gevices gn the soclal and cognitive developmsent of leamers was revlewsd gnd moskt -:-I' the studies reperted detrimental affects on

develppment. The literabure review chapter concluded with a summary of the contents. R RCH H
Infroduetion This chapter focusas an the research methodology for the study, The post-pesitivism resaarch paradigm g discussed, fallowed by the
quantitative research approach. The ex-post facto and survey design of the study is explained, followed by the study site, population, sample size
and sampling greceduras, The instruments for date collaction are discussad, followed by the maasu.res al mstruments 'i'allﬂlt'b' and reliakility and
plloting. This is followed by the data collection and analysis procedunes. The chapter concludes with Hhica ions for the study and

the chapter summary. 3.2 Research paradigrn Education research follaws a systematic inguiry upprnal.'h ta specific is:uus or tagics [ Khatri,
2020:1435), Sclentfic procedures are followed to study these problems and phenomena i the social context of the problern. & research paradigrm
i= a philosophical or thearetical background for a sbudy, which depicts the worldview of the researcher. This perspective of the researcher functions
as @ lens through which a problem s examined and determines the methodologlcal aspacts that are Implemented In 2 study (Khatr, 2020:1436).
The rescarch paradigm is post-positivism for this shudy, Post-positivism was cstablished as a worldvicw in reaction o the limitations of positivism
[Panhwar,_Ansar® Shah, 2007 :253). Post-positivism balances interpretivism and pesitivism and Is, therefore, an amended farm of positivism. This
paradigm attends ta many of the established crtiques of quantitative designs while prigritizing quantitative methodalogy (Kankam, 201%:253),
Post- pagitivism aims at exploring phenamena scientificelly end accentuates praperly undesstanding the gerspectives of 2 study using multi-
methods and multi-dimensions, This perspactive broadens the narrow perspective of pasitivism to create a more Inclusive way b2 investigate
prolemns in the real world (Kankam, 2019:87). Many ressarchers in eaducation restrict studies to gualitative perspectives while disregarding the
quantitative and objective side (Fanwar €t al,, 2017:254). Educational research achieves more succass when both quantitative and qualitative
aspects are included, by enhancing validity 2nd reliability. Post-pasitivism prioritises gquantitative data and accentuates the ability of gualitative
data to strengthen findings (Panwar et al., 2007:257). Educational research is pluralistic, and all relevant aspacts of educational shenamena should
be investigated. Post-pasitivism is a flexible perspective, which reduces prejudices and persanal biases of the researches by imvestigating the
phenarmena from varous angles, wsing differant instruments {Panwar ek al,, 2017:254). Post-positiviem as a perspective allows the researcher o
investigate indnviduals’ behaviours, This perspective values naturalistic and non-experimental reseanch practice, in which the rescarcher does not
cankrol the subjects ar the research enviranment. Pest-positivism encaurages the collection of date in 8 shorl period, which promates the accurate
analysis of the statistical daka (Kankam, 2019:87- 88). In this study, parents, teachers and leamers all give Input [2 halg determine the impact of
COVID-19 and the perceived increase in electronic device ussge an the sadio- cognitive development of learners. The post-positivist approach
allows tor the study of actions, behaviours, and consequences of Individuals or graugs through observation, Interpretation and statistical analysls.
This perspective wiews people a5 sentionk subjects wha should be studied within their contest and recognises that no scentific method is a hundred
per cant accurate, since all methods hawve their shortcomings and limitations (Panwar et 8., 2017:255-255). Post-positivisam is therefore a fitting
appraach to this study which enables accurate interpretation and in-depth analysss of rescarch done empinically (Kankam, 2019;688), 3.3 Rescarch
approach: Quantitative Educational research is becaming progressively reliant on data ta chronicle phenomena, explain changes, gathar empirical
evidence, and create theories for analytical reasoning when supgestions are proposed te alter educational policy (Yue & xu, 201%:518), The
regearch epproach for this study is quantitetive, Hakizmana (2016:16) stated that & guantitabive appraach is associated with the positivist &nd
post- positvist research paradigm in general, Quantitative research focuses on collecting data and cenverting It bo a nurmerical format, which than
enables the researcher to perform statistical calzulations and draw approprizte conclusions, The hypothesis of the stedy contains a prediction of

the anticipated relationsaip amang e variables (Hakizimana, 2016 16). The hypothesis of this shudy states the predicted Felgtionship between the
COVID-19 panderric and the parceived increase in electronic device wsage and their imeact oo the socip-cognitive devalapment of learners, The

quantitative reseasch appraach amphasises the use of & variety of instruments and materials {camputer tests, surveys, and guestionnaires) and a
definite plan of action (Hameed, 2020 10). The data collected by these varous means have to follow 2 strict procedure and are converted ta a
numerical Tormat Tar slalistical analysis, which enables the ressarcher Lo caleulzte the dagres ba which the veriablas are carrelated. This
relationship could e causal or a simple asseclation (Hakizimana, 2016:16). Objectivity Is crucial in quantitative reseanch - the researcher should
avaid results being affected by personal attitudes and behaviours and examine methods and conclusions drawn far poessible bias. The dats collected
in quantitative research can be categorised, formed inte units of measurement, or be ranked (Ahmad, Wasim, Irfan, Gogol, Srivastava & Farheen,
201228248, Guantitative research methads should measure what they daim to measurs, and external factors should be contralled o avoid amy
impack an the results. This s not always & poessibility, but should still be considered {Hakizimana, 2016: 17 ). The emphasis in guantictative research
is an deductive reasaning and a kop-down approach, which moves from general to specific, Tha conclesions drawn from collacted dakta are reliant
on pricr staternents, conditions and Tindings, which increase validity [Hameed, 2020010}, Inductive reasaning elemeants may be includead in the
study, Samples in uu‘untl:a"ll.ri.' research are representative of the wiger population and random sampling is preferred (Hakizimana, 2016:17), The
researcher gims Lo generalise fAndings beyond the context of tha study, which is why the sample should be reprasantative. QJar'l'I.llale reseErch
also spacifies the proceduras followed in a study, to enalble the replication of the study elsewhere (Hakizimana, 2016: 18). 3.4 Design of the shudy
This sbudy followed an ex-past facto and survey design, Ex-post facto stedies are undertaken when the researcher identifies a curment @avent or an
ewent that already accurred, The event [0 The cuirent sfudy was the outbreak of the COVID-19 pandemic and its disruption of schooling since
2020, The researcher collects data to demonstrate the possible correlation between the contextual factors and the subsequent changes in
behaviours or characteristics of participants {Rahman, 2021:29). The researcher mainly reports an what is happening ar what has happened, and
na direct manipulation of the independent varizble takes place (Ismail, 2321:5), The treatment or expenance taok place befare the study bagan

{Rahrman, 2021:30). Ex-posl facka studies are degendent an Syslemealic empiccal investigalian . even thaugh Lhe researcher does nol | dirgcl




cantrol ovar the ndependant varables and this research s mastly descrigtive. The ressarcher describes the contextual conditions of e situation
and alms to determine the causes and reasons for the phanomena under investigaton {Kabir, 2016:9), An ex-post facto sbudy Is desgned to
carmpare bwo ar more samples, which can be compared based on & specific ocourrence. The focus is an what happens differently for the graups
campared and intends alse te detarmine if the individuals have different experences {McMillan & Schurmacher, 2014:31). The researchar wants to
determine in this study whether COVID-19 inoreased electronic devios usage and if this had an impact oo the socio-cognitive development of
learmers. The learners were graused accarding bo their screen time: minimal usage (one to twa haours daily}, average usage (three ta five hours
daily), and high usage {6+ hours daily), The rescarchar wes hereby able 1o compare the different groups and ascertain how they were impacked
differently by the COVID-13 pandamic end e perceived [noraase in electranic devics usage. This study elso implermented a survey design, which
iz ane of the mast widely used guanbative research designs in social research (Leavy, 2017:100). This design enables researchars to gather data
fram large sarmples and thersaller, maks generalisations regarding the larger population. Survey designg ars imglemeantad Lo explore the beliels,
attizudes, and apinions of individuals, whilz also reporting on their behaviours and experiences. This desiqn Is cross-sactional, where data is
callected at a specfic time [Leavy, 2017:101). Data vas collected from parents, teachers and learners in eady 2022, while the COVID-19 pandemic
was still angaing, 2.9 Study site The stijdy sibe for this research & a preparatory school in Cradock. Cradack i€ a rural town in the Eastern Cape.
Cradock and its bwo townships, Michausdal and Lingelible, are located nest to the Great Fish River, Cradock has been surrounded by farms for tan
centuries and produces agricultural praducts (Meyers-Mashamba, 2021:3). Cradock Terms part of the Chris Hani District and hes twenly schools,
ranging from pre-primary to high schegls, This culturally and ethnically diverse town is populated by Caucasian, Black, Coloured, Indan and
Chinese people [Municipalities, 2016:1). The school vnare Che study was conducied is g reflaction of e population of Cradock, Michausdal and
Lingelihle. The schaal has four classes per grade - from Grades 1 1o 3, of which two are English Home Language classes and the othar twa are
canductes in the Afrikaans Harme Language. [bis a public schaal and is techrologically advanced. Teachears at the school have acoass to laptops,
projectors, visualisers, and interactve whiteboards in all of the classrooms. The school pricritses the safety of learmers, which s ensurad by
remote-controdled gates and security cameras in all dassmams and amund e terraine 3.6 Population, sample size and sampling procedores The
key population comprisad of learners who ware in Grade L in 2020 and were in Grade 2 when the study bagan. These leamers grogressad to Grada
Jin 2022 and remain crucial to the study. The full population of is thereforg the parents of the Grade 3 leemers, the Grade 2 leamers and their
Leachers al a preparalory scivool in Cradack. The learmers were in Grade 1 when [he COWID-19 gandamic was gl its worst jn Sguth Alfcs in 2020
and the MNational Lockdown occurred. These learners missed gut on approsimately five manths of dassroom teaching, They had to complete
curricular acbivilies on Google Classmom and on workshéels, where parenls were Lheir pricnary leachers while Lhe learmers were slaying al home.
Grade 1 is a crucial foundation for all further l2arning, and & was saverely disrupted by the national lockoown. The parents of these leamers also
participated in the shody, b give insghl into the electronic device wsage of the leamears 2t home. The Grade 3 teschers particigated in the Social
Development Queskannaire abgut the learners. They worked cosely with the learmers and observed their socal interactions. The teachars could
answer the questions honestly, without worrying ahout the social desimahility of answers, whersas parents answered questions about their
children’s sacial development in & manner that they deemed socially desirable. The first sample tor the study was the parents of the Grade 3 group
of 202, which included 108 leamars in total. One parent par child was irvted to complete the first questionnaine on the time spent by learners on
electronic devices. Afber the completion of e Arsl instrurment, the leamears were grouped by Lhair levals af eleclronic device usege, narmely
minimal usage {one to two hours daily), awerage usage (three to five hours daily}, and high usage {6+ hours daily). Ten learners were sampled
frarm esch calegory Lo participste in the remaining beo gquestionnaires. The leachers oomplete g guesti n Lheir observations of L
social development of learners and the leamesrs completed 8 mathamatics achievement best for cognitive developrment. The sample size for the
remaining instruments, therefore, toballed thirky, and the fooer Grade 3 teachers completed the Social Development Queshionnaire regarding the
leamers individually. The sampling methed weas purgesive randam sampling, which s a variation of stratified purgasive sampling. This method
requires a randomised selection of 2 small number of participants from the larger population. This method of sampling seeks out the bast cases far
the reszarch praject to praduce the rmost relevant and best dala to answer the research questions. This strategy is used when gualitative resulls
can strengthen the quantitathea findings (Leavy, 2017:7%; McMillan & Schumacher, 2014;429), The third questionnaire that the teachers completed
cuntained a gualitative caomponent, which comprises semi-closed ended geestions on which the leachers may sleborate. Legey (2017:79) asseried
that purposive sampling leads to rcher data since the parbcipants are strongly relabad ta the toplc. This mathad alse makes the transfer of findings
hetwesen cases possible, based on thear similaribes, which then enables the researcher to make: inferences about a case based on the findings of &
differant case (Leawy, 20L7:50}. The main sample of 105 Grade 3 learners, their teachers and thair parenks were purpasafully sslected since they
praoduced the greatest impact in e Foundation Phase, The ten leamers per category were: randomby selected after all particopants (with linked
numbers) were sorted by their levels of electranic device usage. The Google Randam Mumber Generator was used to sample the total of thirty
learmars from the groups, 3.7 Instrumants for data cellection ata was collecked by means: of threa questonnaires, Hakizimana (2016;32) stated
that puestionaaires gre g useful way of collecting data from a grest number of pepple, which includes people wha are bao busy Lo perbicipate in
Interviews and experimeants, Guestionnaires offer participants the ability to take thair time, think about answers and continua the queskgnnaire at
a conwenient tirme, Questionnaires allow participents to state their views privately, which may contribute to more honest answers and lessen their
desire to ghve soclally acceptatle answers [Haklzimana, 2016:32). Questionnaires usually include multple-cholce questions, atotude scales or
npen- and cdosed ended questions. Researchers may also administer guestionnaires in person, Google Forms weres gsed o oreate the
gquesticnnaires. Gaogle Forms are used widely ta create surveys with ease and allow for differant question types, such as grids, linear scales,
mulbiple selections, short answers, and paragraphs (Melo, 2018:1). Itis a free online toal, with which surveys can be created by ampone with a
Gaoogle accaunt. Each farm has a unigue link that can be sent to garticipants via secial media, email and WhatsApp. All feedback from partic pants
Is stored and Google Forms are integrated with Google Sheets (spreadsheets), which enables the researcher to comart data te a spreadsheat for
analysis, Goagle Forms allows wsers to callect the email addresses of perticipents and limit the number of limes participants may subrmit their
answers (Melo, 2018:1). The first questionnalre was the Screen time Quastionnaire, The link to the guestignnalre was forwarded on the Whatsapp
groups of the Grade 3 dasses by the teachers. The parents who agresd to participate in the sureey received meceive the printed consent forms, as
well &5 the assent forms for thelr children. The parants had a wes¥ to cormnplete the guestionnalre wia the link proviged. The questons Included the
following: Fersenal information: Child's neme and surname: Child's age: Child's gender: Chikd's ethnicty: Please indicate which of the following
devices your child has access to (check all that 2pply]): Does your child suffer from any chranic medical condition? (Please salact all that appll,-']
Scroon time: 1, How many bowrs daily did the leamer use these clectronic dewices for entertainment before the pandemic? 2, How many o
daily did Lhe learmer yag these slagironic devices for enlertainmeant during the pandemic? 3. How many hours daily did Lhe learner .;_:_:L‘.‘L,'.L'.l_l_u_f.
devices for educational activities before the pandemic (educational games or Google Classraam)? 4, How many hours daily did the leamar Lse
glectronic devices for educational ectivities during the pandemic {educational games or Google Classraom}? 5. How many hours daily did the
leamer play tagethar with friends or siblings on electronic devices befere the pandemic? 6. How many hours dally did the learner play togather
with friends or siblings on clectranic devices during the pandemic? 7, How many hours did you spend on elecoronic devioes ogether with the
leamar before the pandemic? B, How many hours did you spend on alactronic devices togather with the kearner during the pandemic? The data
collected from the Screen time CGrucsti ire wins ponphvscd and leamers were growpsd accerding ba their levels of electronic device usage, namely
minimal usage {one oo Geo hours daily), avarags usage (three to five haurs daily], and high ussge (6+ hours daily). Ten learmers gar group wars
than randomly selected, tokalling thirty participants. The second and third questionnaires were conducted at about the same time, The Social
Development Questiannaire was sent via Whatshpp to the four Grade 3 teechers. The Legchers answerad the questons with regard ta the thirty
learnars participating in the study who are in their classas. The teachers had bwo weeks to complete the questionnalre, The quesHannaine
cantained the following questions and worked with & rating scale: Rsting scale: 1. Poor 2. Fair 3. Good 4. Very Good 5. Excellent Participant
number: 1. The leamer cooparates in group settings, 2. The leamer spends & kot of time talking with peers, 3. The leamer builds lasting
frendships, 4. The learmer demonstrates grmowing independence from parents. 5. The learner demonstrates problem-sobing, negatisting and
campramising skills with peers. &, The learner is aware of their awn scholastic performance. 7. The leamer dermonstrates empathy and
compassion, 8, The lcamer particpates in oleberate fantasy play and interactive games, %, The lcarnes can identify and dosoribs emotions and
raflact an the motives of athers. 10, The learmer demonstrates sportemanship - and can cope better with losing. 11, The learner enjoys playing
with same-gender pears, 12, The learner partcipates in greup games where they create their own rules. 13, The leamer shows concern for
fairness and justice. 14, The bearner demonstrates Sharing with peers. The third instrument was complaetad by the leamers, which wias an
achlevement test In questennaire ferm, The achievernent test Included guestions on each focus area of Mathematics in Grade 3, pamely Numbers,
Operations and Relationships;_ Patterns, Funchions and Algebra; Space and Shape; Measurement; snd Dats Handling. The Cognitive Development
Guestionnaire was printed out for the learners to camplete, atter which the researches recorded their answers on the Google Form. The
achiawemaent test containad tha following questions: Parbicipant number; 1. Make groups of five and count the Balls, 2, 154 + 179 = 3. 0= b = 4,
69 + 3 = 5. Sort the numbers from smallest to largest: & Tim has 145 pens, He gives 118 pens to Torm. How many pens does Tim have left? 7.
Halve 192; 70 & Count how much meney is in the picture; 9. Complete the number pattern: 140, 144, 148, ’

168 10, Narme the shape: 11. Can the shape roll or glide? 12, Draw the line of symmetry: 130 Whst tirme is it? 14, Which bao ||'|5Lrun'rEﬁ13 di wE
usa to measure mass? Circle them: 15, Which twa children read betwean 5 and 10 books? The leamers completed the achlewament test in groups
of ten at school in the afternoon. They had an hour to complete the test, 3.8 Measures af instrurnents’ walidity and reliabiity and pileting The
validity ¢f a research instrursent is reprasentad [y measuring e (Setla, Z0017:1259). Malidity 1s the extent to which
infarmation obtained from questions is systematically different in relation to the concept’s meaning, questions related to the same concept, and
hypotheses or theories about the anticipated connection to the concepts (Setia, 2017:25%). The instruments in this study were subjected to face
walidation, Face validation is regarded as a persanal judgemant of the instruments, woich is dane by an expert in the subject area, The instruments
are Bssessed by the researcher after their design and are evaluated Tor their apprepriateness and relevance on the Tace of it° {Setia, 2017:2509).
Experts evaluate the questionnaires foar unambiguity, refevancy, darity and reasonability, The instruments should therefore be uncomplicazed and
instructiong eesy @naugh bo be followesd whils baing ab an spprapriste level af difficulty {echievernant bast) (Desai & Patal, 2020:184). Thagsa
Instruments were judges by btwo experts in ECE and Care. These experts used the categorical eptions of “Yes” and “Neo* to Ind cate the favourability
of guestians, after which their respanses were be analysed using Cahen'’s Kappa Index (CKI) ta caloulate the validity of the instruments. &
rinimum rating tar Kappa is 0.60 for intes-rater agreament [Taherdeast, 2006129}, Based on the evaluations of the experts, the ressarcher
modifies the instruments. Face walidation was done by two experts on the throe instrumants with a total of thirty- ane questons, The CKI for the
instruments was calculated as 0.89, which i an acceptable inter-rater agreement. The researcher adjusted the questions pointed out by the
experts according ta their sugnestions, which mainty prometed incraasing the difficulty level of the mathematics achiavemant test and including
sums Lral require a specific meathad Lo salve. The reliability of the instruments was determined alter they had been validated. The raliability of the




instruments is the degres Lo which Che measurement ol an socurrence provides dependable results [Taherdaast, 2016:33). The modilied
Instruments were subjected to pilat testing with three leamers, three parents and three Grage 3 teachars. The data collected from these
participants will not be wied in the main data collection and analysis, The data from the twa Survey guestionnaires (Soreen time Questionnaire and
Social Development Questionnaire) will be subjected to the Cronbach Alpha rellabllity estimates, which determine the internal consistency indices
of the guestionnaires, & pilot study should have a reliability of 360 or higher {Taherdoost, 2016:33). The data from the Screen Hme Questionnaire
was measured at a reliability of 0.77, while the Social Developrient Question naire measwred 0.65 on the reliability index. Both of these
instrumaents were therefore considered meliabla, On the ather hand, the data obtained fram the mathematics achiovement test was sujacted ta the
Kuder-Richardson fommula bewenty reliability test. This determinas the internal reliability of a test with anly bwo answers: right and wrang. The
instrument should have a reliabilty score of O.7 or higher {Taherdoost, 2015:32). The data collected from the mathemabics achievemant pilot test
was caltulated al & reliabilily score of 0.76 which therelore confirms the reliability of the cognitive deselopment instrument. 3.9 Dala ool eclion
procedures Data collection followed a set procedure of twa phases. The first phase started with & letter that has been sent to the principal of the
scheal and the Eastern Cape Departrment of Education to ask permission to conduct the study with the parents, leamers and teachers of the
schoal, Permission was oranted by both partles to conduct the study. Second, the researcher determined the valdity and reliabilty of the
instruments by conducting the pilat test with three parents, three lgarners and three Grade 3 teachers, The Screen time Quaestionnaire and the
Social Development Questionnaire were sent ta the parents and teachars respectively on Whatshpp. The teacher participants had one week ta
camplate the questionnaires for tha pilat bast, while the ten leamers completed the achievament test during the same waek, The researchar
determined Lhe validily and reliabilily of the instbroments &s discus=sed in the previous seclion and modilied the insbruments accordingly. The
sacond phase of the data collection process started with the ressarcher sending the link for the Scresn tme Guestionnaire e the Grade 3
teachers and asking them ta share it with their dass groups on Whatsapp. Parents wha indicated that they and the karners wanted (o partcipate
1 the study, recelved the consect and assent forms to complete and send back. The parents then had a week to complete the questionnaire.
After the parents complated the guestionnaire, the researcher sorted the arners into the levels of slectronic device usage, namely minirmal usage
{one te two hours daily), average usage (three to five hours daily], and high usage {6+ hours dally). Ten learners per cateqory were randomly
salacted by the Google Random Mumber Generator, which katalled thircy participants, The Social Developmant Questionnaire was sant to the Grade
3 leachers alang with their consant forms, in which they agreed Lo confidentizlily regarding the nameas and information abaul Uhe learner
participants, The teachars onby completed the questionnairg about those leamers enrolled in thair classes, The teachers had two waaks to complete
Lhe guestions Tar each af Lhe Lhirly leamers, During Lhal leo-veek period, the researcher conducted Lhe malhemalics achisvermenl Lest (Cognilive
Davelopmant Questonnaire) with the lzarners. The researcher schaeduled three sazsions during which the achievemant test was completed by the
leamears in groups of ben, after schaal. Each group had one hour to complete the best on the printout Google Forms. The researcher remained in
the classroom to ensure that the participants completed the test withaut any disturbances and offered guidance to the participants If necessary,
afterwards, the msearcher mecorded the answers selected by the participants on the Google Form. 3,10 Data analysis procedures Quantisative
ressarch pravides potentially impartant information and can be analysed descriptively or inferentially (Kaur, Stoltzfis & Yellapu, 20L8:60}.
Daescripova stabstics may comprise of measures of central tandency, measuras of fraquency, and variation, whereas inferential analysis, can help
la draw associalive, causalive or olher canclusians from the dala collected (Kaur 21 al., 2018:60-61). The quantilalive data was compiled using
onling Goagle Form Quesbcnnaires, u:if which the responsas was converted to Google Sheets. Descriptive statistics was used to define and outhine
data in order Lo answer the research apestions. while inferential statistios was used Lo Lest the hypotheses. The data was specifically, analysed
using freguency, percentage and mean tg answear the research questions while the hygotheses was bested ab a 0.05 level of sipniflcance using
analysis of wariance [ANCVA Y Tnterms of descriptive analysis, fre measure of the fregquency of the dets was expressed as a8 percentage, which is
a way of describing a propartion as a fraction of 100 (Kaur et al., 201E:61). Measures of central tendency describe the complete set of data as one
measurament, which include the mean, mode, and median, The meac s the sum of Foe datas set .':'|||r"= r||.||'|r'|'| by the takal number of
observatians, or he arithmetic average gl the data set (Kaur et al., 2018:61). The medign is Lha valgs e rmiddle of the distibylion af 4ata
ranked in grder from ascending ke descanding {ar vice versa), The mnde Is the value that is mest commen in the data set {Kaur et al., 2018; bl:l
The measures of variation describe Che degres o which tha walees of a variable are identical ar diverse, shich indudes [ha rangs, ]
standarg geviation of the data. The varaton and standard deviation measure the spread of coseness n‘f egch observed valua to the mean af the
diatia set (Kaur et al,, 2018:62 ). The inferential data analysis was done by the ANOVA, which is widely used when comparing rmultiple groops in
research (Chen, ¥u, Tu, Wang & Miu, 2008:61). The AMOVA modsl extends e normal ©-test that compares two groups, to allow for monre than two
groups to be compared on one independent variable. ANCOVA enables testing the dispanties amang all groups and draw maore accurate prmbahility
canclusions, which is mare difficult if a series of separate t-tests are used (Chen et al., 2018:63). The statistical forrmula of ANOVA uses the
wariances of the groups b2 calculate 2 value reflacting the sevaerty of disparitics between the maans, ANOVS calculates an F statistic (F-ratia),
which enables the researcher Lo find the level of significance and reject or confirm the null hypothesis (Chen el al., 2016:63). The dala from the
Screen time Quesbonnaire was analysed first, to allow the researcher b group the learners according to their levels of electranic device usage.
This was schieved by caloulsting the average daily time spent on electronic devices by each partidpant in Google Sheets. The dats collected on the
manner In which learners spend their time on electronic devices and other activities was analysed by measuring central tendency and variation.
The data from the Social Development Questionnaire and the Cognitive Development Questionnaire (achievernent test) was then analysed
descriptively and inferentially, to determine if there s a correlation between the time spent on electranic devices amid the COVID-19 pandemic
and the sodo-cognitive dovelopment af kearners, Onoe the analysis was concluded, the result the descriptive and inferential anabysis wore
regresented visually. Meas.ures of frequency and variation were presented in tables, histagrams ar bar graphs for easy intergretation (Kaur et al.,
2018:61). The inferantial statistcs ware presented in tablas and a box plob to showease the variations betwesn the thres groups (Chen at al.,
2018:63). 3.11 Ethical considerations Ethicel considerations are crucial to social research {Lesvy, 2017:24). These considerations come into play
Immediately whan a toplc 15 selected for the study. The selection of a toplc depends on the values of the reseanchear, the ungerstanding of currant
profxlems requiring research, and the impact that the research will potentially have (Leavy, 2017:24). All the aspects regarding the people invalved
In the study are athical declslans, which Include participant salaction, Interackiens with participants, ralationships [0 the res=arch, and the
dissemination gf research findings te inberested parties and those who benefit from the rescarch (Leavy, 2017:24), The 'EEEE cher, therefore, has
B responsbility to plan the shydy with ethical consideratians In mind, =hich Include Jaining entry, the paticipant’s rght, Informad consent,
confidenbality, pratection from barm, achioving anpmgmity, mainiaining profossionalism, and the participants® vulnerabilicy, 3,11.1 Gaining entry
Gatekespars for the redearch profect were cantacted per email and asked fer perfidgsion and consent to pedformm the study (Leewy, 2017:135). Tha
gatekeapers for this project are the ECDOE, the school govarning body, the principal, teachers, and parents of the leamers, The gatakeepers ware
infarmed of the gims of the study and all relevant information, The stedy was conducted with respect to all getekeepers, Permission was granted
for the ressarcher and leamer participants to remain on the school grounds after school on pre-arranged dates for the duratien af the achlevemant
test, 3,11.2 Farsicipants' right Farticipants have a right to ask gquestions and participation is voluntary (Leavy, 201 7:157), Participants may ask the
rasaarcher for darificatien an complating the achlevement best. Parents give thelr approval for thelr children fo garticipate o Che study . 1¥ fthe
learmer is unwilling to compiete the achicvement test for the study, he or she cn refuse participation, Consent was checked up continuoushy - 2
learner, teacher or parent may change his or her mind. An opt-out latter was sent te parents, which they anly camplate and send back if they did
naot want their child to participate, This also gave the leamaer the epportunity ta decide if he or she wants to participate, & participant can withdraw
frarm the study without penalties. 3.11.3 Informed congent Consent was infermed. The study aims and methods were described b the principal,
schoal gowveming body, teachers, parents, and leamers In written form. Parents and teachers completed a consent form with all of the relavant
information regarding the study and thair rales init, which included the title af the research, resesarch methads and proced vres, the intended
outcomes gf the pesearch, pessible risks and benefits of participation, the voluntary nature of participation, steps bo ensure canfidentiality,
campensation for participation, and contast information for the prindpal investigstor (Leay, 201 7:34), Parents also filled in 2 consent form
regarding the participation af their children. The research was also be explained to the larners in a manner that they understood, through a
Powarfoint Presentation. oo roscarcher explained the benefits of the interded roscarch be the target population and made it clear that they were
in ma manner being exploited [Lesvy, 2017:157]. 76 3.11.4 Obtaining assent Parents were infarmed about all aspects of the study and zaked b
nive approval for their colldren te participate o the sy, However, Leavy (2017:36), points out that if parents or legal guardians glwe their
cangent, leamers may be sskad to sssent ba the stedy . Therefore, learners agres bo participabe after baing inforrmed about the stedy and any
pobential for csk or harm, Assent = gbtained when minors are old engugh e cormprahend that they are voluntesring to participate and may refuese
without penalty. Children are generally considered old enough at nine years of age (Leawy, 2017:36). Parents and learmers completed the informed
assent torm I they chaase to partic pate in the study, The assent fonm contained the crucial Informatian regarding the study In simple terms, to
enable the participants ta understand what toy assent b participate in, 3.11.5 Confidentialy All responses given via the questionnaings wen
canfidential. Mo viswal data was collected. The data collected and the participants of this study were not discussed with amyane not involved in the
study, The names of the lzarners were only known by the researcher and the beachers particpating in the study, who signed o confidentiality
statement. Mumbers were sssignad to leamers to ensure that they cannat be linked to participants after the study (Leavy, 2017:117). All data
contalning Information about the participants was stored on a computer protected by a password and also on Google Driva. The data will be erasad
after five years, 3.11.6 Protection fram harm Participants were not caused distress. [IF & parent did not want a child to participate, he ar she were
not forced o do so. Ko physical or mental harm were done bo particlipants, The questionnaires were carmied cut without embarrassing, offending,
frightening, or harming participants (Leawy, 201 7:32). This was made passible by teachers and parents completng questionnaires from the privacy
of thelr haimes. Learners completed the achievement best in a classroam setting, which is familiar ta therm and 2 sate ervironiment. The school gate
was lpcked as por school regulations to ensere the safoty of leamers, All COVID-19 protsools were fallowed when lcarners participabed in the
mathematics achievernent test in the scheol classream. Participants were net harmed by the reparting of the collected data - na references o
individuals ware made, 3.11.7 Achicw ng anooymiy Anorymity was firsty gohieved by keeping the name of the school ancnymous, Resvits and
participants remained ananyrmous - sach participant was given 8 number. All dala corresponding bo the participant was linked to their given
number, If any participant wished for their name to be used, a pseudonym was given with the help of the child or parent {Leavy, 20071107}, It was
nat possible to identify any partcipant in the regorting and anabysis of the collected data. All hard and so® copies of the data is stored safely for a
maximum af five years, after which it will be destroyed. 3.11.8 Maintaining prafessienalism Data, results, metheds, and procedures were reported
honastly, Na data was fabricated, misrepresented, or falsified, Getekeepers {parents, princ pal, school governing body, teachers, and leamars)
were not deceived with regard to the aims and precedores of the intended study (Leavy, 2017:149). The researcher conducted the study in a
manner that reflected respect for the partcipants, benefibed the wicer community, and protacad vulnerakle populations (children), The researcher
gave credil Lo the contribulions of olher researchers and avoided plagiarism. 3.11.89 Participants' velnerahility The participants in this stedy were




parents, teachers and lesmers. The participants were handled with resgect and naot placed in a situstion where they felt vulnerakle. Thay could
decide if they wanted to parbcipate and to what extent they wanted to respond to questons on the guestionnaire {Leavy, 20171450, The
guestionneires were designed in & manner thiat deterrmined the social and cognitive development of the leamers without embarrassing the
participants ar pointing fingars at anyone. The intent of the study was to enlighten garents, teschers and the ECDOE aogut the Impact of the
percsived increase in screen time on the social and cognitive development of leamers. This may encourage these parties to address the possible
developmental delays to ensure the halistic developrment of learners. 3.12 Chapter summary This chapter explained the use af post-positivism as a
resaarch paradigm, aleng with the quantitative approach to tha resaarch, The ax-post facto and survey design of the resaarch was elaborated on,
This chapter also addressed the study site, pogulation, sample size and sampling procedures Tor the study. This was [l owed by the 2iscussion of
tha three instruments for gots collection and how the instrurments will be validated and tested for reliabilicy with pilok testing, The data collection
and analysis proceduras were stated, followed by the sthical considerations Mor the study. The next chapler will present the resesrch Tindings and
analysis on the impact of electrenic devices during foe COVID-19 pandemic on the soclo-cognibve development of Grade 3 (Grade 2 of 2021)
leamers. CHAFTER 4: RESEARCH RESLLTS 4.1 Introduction This chapter will present and explain the research findings from the fve research
questions, to provide an answer bo the research main guestion and hypothesis, The results will be presented according o the themes that
emerged during the research processes. The data was generated from learners, their parents and their teachers, which generated mainly
numerical data and qualitative data frem semi-closed ended guestions in the Social Development Questionnaire. Firstly, the respondents in this
study will be discussed. The time spent by Grade 2 (which are now in Grade 3 in 2022} leamers on alectronic devicas befora the COVID-19
panderic will be presented next, slonoside the lime spent by these learmers an electronic devices during the panderic. The nexl sectisn will faous
on the levels of usage of electronic devices by the leamears. Finally, the mgact of the different levels of electron © device usage go the socio-
cagritive development of the lsarners will be discussed. The chapter will concude wilth @ surmmary of the thermes that were discossed. 4.1.1
Themes that emarges from the study The impactk of electronlc devices during the COVID-19 pandemic on Grade & leamers’ soclo- cognitive
development 1. The amount of time spent by Grade 2 learners on electronic devices befare and during the COVTD-19 pandemic 1.1, Television 1.2,
P33 Player 1.3, Cell Phone L. Tablet 1.5, Wided Game Consale 1.6, Computer 1.7, Educatisnal Games ¢ Google Classraom 1.8, Parent and child
rnoaged with olectronic davices 1.%, Total daily scraen time 2, The levels of electranic devioe usage by leamars during the COVID-19 pandemic
2.1. Minimal usage 2.2. Average usage 2.3, High usage 3. The impact of dillarent levels of electronic device usage pn Lhe mcual development gf
leamars 3.1, Sooal interacbon with peers 3.2, Social interaction with parents 3.3, Sodal play 3.4, Indwvidual social skills 4, 1he lmua;t gF ﬂ ffgmn:
levgils ol alecironic dewice usage on Lhe cognilive devalapment of learmears 4.1, Mathemalicel errors 4.2, NurnBears, aoeralion

£.3, Pattemns, functions and slgebrm 4.4, Sgace and shape 4.5, Measurement 4.6, Dot handl g 4.7, Total Impact en cognitive -:Iwel-:-l:lment Table
1: Themes that ermerged fraom the study 2.2 Respondents The Scresn Bme Goestionnaire was forwardesd o the parsnts of the 108 Grade 3 [Grade
2in 2021) learners via the class Whatsapp groups of the four Grade 3 teachers, The questionnaire remained open for responsas for a week, after
which the quasbonnaire was closed on Google Formis. The Google Form intially collected fifty- nine responses, of which two were duplicates and
were removed from the exported Google Sheet. Therefore, fifty-seven responses were collected and used in the data analysis and selectian of the
thirty participants for the remaining two quastennairas, which is 52, F per cent of the total population of the Grade 2 group. The cognitive
develspment achisvermenl lesk was carried aul in the last week of tarm 2 aff 2022, and Lhe Sacial Develogment Queslionnaire link was senl ta the
Grade 3 teachers a week prion This allowed the researchar to compile all rernaining data in bwo weeks, 4.3 The amount of time spent by Grade 2
(Grace 3 in 2022) leamers on ebectronic devices before and during the COVID-19 pandernic <.3.1 Television Responses by participants indicate that
forty-gight leamears had access to a television. Ihe total number of hours spect on viewing television by fhs leamers before the pandemic
amounted to 91 hours daiby, which increased to 125 hours during the pandemic. Tedevision wiewing, therefors, increased by 37.3 per cent during
the pandemic. Before the pandermic, leamers watched up ta 5 hours of television, with an average of 1.89 hours daily. The made and median far
television viewing were twa hours daily before the pandemic. During the pandemic, television viewing by learners reachad more than six haurs
daily, with an everage of 2.5 hours. The mode and median were also two hours daily during the pandemic. The variance of the data relating to
befere and during the pandemic, was 1,27 and 2,03 respactivaly - which points bo a greater degree of dispersson between responsas amid the
pandernic. The standard devialion before and during the pandearmic, wes 1,12 and 1.42 respactively - which indicates that there is a slightly larger
dispersion of the responses arcund the mean dunng the pandemic. 4.3.2 MP3 player Only two leamers make use of an MP3 player. Before the
pandermnic, these leamers spent @ total of 2.5 haurs daily listening to muesic on an MP3 player, During the 81 pandemic, these leamers spent @ total
of 4 hours dally on an MP3 plaver. Since there were anly two leamers who make use of an MP3 player, the impact of this device |s Insignificant.
£.3.3 Cell phones According to the responses, forty-two leamers have access b cell phones, The total number of bours spent on cell phanes by
Lhe learners before the pandermic armeunted to fifty-nine hours daily, which increased bo 83.5 haurs during the pandemic. Cell phone usage,
tharefore, increased by 41.5 per cent during the pandemic, Before the pandemic, learners spent up to five howrs on cell phones, with an average of
1.39 haurs daily. The mada Mor call ghone usage was 0.5 bours daily belore the pendemic, while the mean was ane hour. During the pandemic, cell
phone usage by learners reachad maore than sk hours daily, with an average of 1.5 hours. The made and median wera one hour daily during the
pandermnic. The variance of the data relating to before and during the pandemic, was 1.24 and 2.09 respectively - which shows a grester degree of
dizpersion bebwesn responses amid the pandamic, The standard deviation before and during the pandemic, was 1.11 and 1.44 respectively - which
indicates that there is a sbghtly larger dispersen of the responses around the mean during the pandemic. 4,534 Tablet Responses show that anly
fourteen learners hawve access 1o tablet devices {IPad, Samsung Tablet, etc.). The total number of hours speaf on tablets by the learness betore the
pandemic amounted to 19.5 hours daily, which ln:rwlscd ta 32 haurs dunm_'a the pandemic. Tablet usage, tharefore, increased by 64,1 per cont
during the pendemic. Before the pandemic, learners spent up to faur hours on tablets, with an average af 1.39 hours daily. The made Tor tablet
usage was .5 haurs dally befere the pandemic, while the median was 0,75, Dunng the pandemic, tablet usage by leamers reached mare than six
hiaurs daily, with an average of 2.28 houwrs. The mads was ane haur daily during the pandarmic, whila the median was 1.5 haurs deily. The variance
of the data relating to befere and during the pandemnic, was 1,61 and 2,88 respectvely - which shows a larger degree of dispersion betwesan
responsts during the pandernic, The standard deviation Sefore and during the pandemic, was 1.27 and 1.69 respectively - which shaws @ slighthy
larger dispersion of the responses around the mean during the pandemic. 4.3.5 Wideo game consale According to the responses, only nine leamears
had acress to viden game consgles, The tatal number of hours spent on vides game consoles by the learmners before the pandemic amounted to
elght haurs daily, which Increased to fifteen hours during the pandemic. Wideo game consale usage, therefare, increased by 87.5 per cent during
the pandemic. Bafore the pandemic, leamars spent up to twa hours on vides game consoles, with an average of G088 hours daily, The mode and
median for vides game consale usage was ane hour daily before the pandemic. During the pasdemic, videa game console usage by learmars
reacned up ba four hours daily, with an average of 1.66 hours, The mose and median were ona hour dalty during the pandemic. The variance of tha
data relating to before and during the pandemic, was 0.20 and 1.72 respectively - which points to a large degree of dispersion betwesn responsss
during the pandemic. The standand deviation before and during the pandernic, was 0,45 and 1,31 respectively - which indicatas a larger dispersion
of the responses around the mean during the pandemic, 4.3.6 Computer A total of seventeen leamers had access to computers. The totel number
of Bipurs sgent gn computers oy the learners before the pandemic amounted ta seventeen hours dally, which increased to 26.5 hours during the
pandemic. Computer usage, therefore, increased by 55.8 per cont during the pandemic. Before the pandemic, leamers spent up totwe hours on
tablets, with an average af one hour :Iall-,'. The made for carmnpuber wsage was 0.5 hours daily before the pandemic, while the median wes one haur
[uring the pandemic, computer usage by leamers reached wp te three hours daily, with an average of 1,65 hours, The mode was 0.5 hours daily
during the pendemic, while the madian was ong haur, The variancs of the dats releting ta befare and dering the pandamic, was 0.35 and 1.58
respectively - which indicates a larger degree of dispersien bebween responses for during the pandemic. The standard deviation before and during
the pandemic, was 0.5% and 1.25 respectively - which alse shows a slightly larger dispersion af the respanses arcwund the mean during the
pandernic. 83 4.3.6 Educational games / Google Classraom Parents reparted that only thirty-nine leamers used electranic devices far educational
purppses before the pandemic, which increased to fifty-four learmaers during the pandemiz, The tatal number of haurs spent on electronic devices
for educational purposes by the learners before the pandemic amaunted to 76.5 hours daily, which increased to 118 hours during the pandemic,
Elaczronic device usage for cducational purposes, therofore, inoreased by 54,2 per cont during the pandemic, Bofare the pandemic, leamaers spont
up ta four haurs on electranic deviess far educationel purpasas, with an average of 1.96 hours daily. The made was 0.5 haurs daily belare the
pandemic, while the madian was twe haurs. During the pandemis, electranic gevice usage for educatignal purposes by leamers alse reached up to
four haurs daily, with an sverage of 2.18 hourd. The mode was one hour daily during the pandeamic, whils the median was two hours, The variance
of the data relating to befere and during the pandernic, was 1.73 and 1,66 respectvely - which indicabes a degree of dispersion bebwesn responses
which is very close ta one anocther. The standard deviastion before and during the pandemic, was 1.31 and 1,29 respectively - which alsp shows an
almost similar disgersion of the responses araund the mean. <.3.7 Parent and child engaged with electranic devices together Aocording to the
rosponses, all parents indicated that they are engaged with electronic devices with their children, Tha tatal number of hours spent crgagad with
devices together before the pandemic amaeunted to 101 hours daily, which increased bo 139 hours during the pandemic. Blectronic device usage
tagether by parents and children, therefore, increased by 37,6 per cent amid the pandemic, Before the pandemic, parents and leamers spent up to
Six haurs on slectranie devioes tegathes, with an average af 183 haurs daily. The mada and rmesdisn for weara bao Pours daily bafore the panderic.
buring the pandermic, electronic device usage by leamars and parents was reported to reach ower six hours dalty, with an average of 2.43 hours.
The mexde was three hours, while the median was tewo hours daily during the pandemic. The variance of the data relabing to before and during the
pandernic, was 1.53 and 2.46 respectivaly - which paints to a larger degree of dispersion between responsas during the pandemic. The standard
deviation before ard during the pandemic, was 1,23 ang 1,57 respectively - which indicates a slightly larger dispersion af the respanses arcund the
mean during the pandemic. 84 4.3.8 Total daily screen time The total caily screen time of the fifty-seven learners betere the pandemic amountad
ta 198 haurs, which increased o 280.5 hours amid the pandemic. The total daily screen bme of learners, therefore, incroased by 41,6 per cent
during the pandemic. Fiqure 1: Daily electranic devies usage in haurs Bafore the pandemic, some learners usad electronic devices for up bo 10
hours daily, with an average of 3.6 hours daily, The mods and median for daily screen time were three hours eforz the pandemic. During the
pandernic, daily screen time reached up to aightesn haurs daily for Some lsarnens, with an sverage of five hours. The mode was thres haors daily
during the pandemic, while the median was 3.5, The varance of the data relating to before and during the pandemic, was 5.90 and 14,17
respectively - which points to a very large degree of dispersion betwesn responses for before and during the pandemic. This indicates that saome
leamers are exceptions and engage more with electronic devices than the average leamer. The standard deviation before and during the pandemic,
was 2,42 and 3,76 respectively - which points to @ slightly larger dispersion of the responsas araund the mean during the pandemic, It is dear that
Lhe amount of lime spent on eectranic deyvices increasaed significantly during [he pandemic. 4.4 The levels of alectronic device usage by |earmers
during the COVID- 1% pandemic 4.4.1 Minimal usage Leamars wha made vse of electronic devices for up to twe hours daily during the pandemic,
were celegoriced as minimal usage participants. Responses from parents 85 indicated that sikteen learmers Tell into the minimal usage category.




These sixtesn learmers aocounted Tor 215 hours and 785 per cenl of the talal daily electronic devies usage reparted in the Scresn Gme
Guestionnaire. The mean foar the minimal ysage group was 1.34 hours of dally screen time amig the pandamic. The mode was bwo hours daily,
while the median was 1.5 hours. The varianos for the growsp was 0.52, which indicates that the respanses within the group has a small degree of
disgersion, The standard deviatian for the group is 0.72, which indicates that the respanses within the group are dispersed closely to the mean.
4.4.2 Average usage Leamers who made wse of electronic devices for between bwo to six howrs daily during the pandemic, were categarised as
awverage usaqge participants, Responses from parents indicated that twenty learners fell inte the average usage cateqory. These bwenty learmers
accaunted for 71 hours and 25.3 per cant of the total daily electrenic device wsage reportad in the Screen Time Questionnaine, The mean for the
awerage usage group was 3.55 hours of daily sereen time amid the pandemic. The mode and median were three hours daily, The variance for the
aroup was LEY, which indicates that the respanses within the group has @ small degree of dispersion, The standard deviation for the group is 0.93,
which indicales thal the resganses within the group are dissersed clogely Lo the mean. 4.4.3 High usege Learners who mads use ol shectranic
devices for upwards of six hours dally during the pandemic, were cateqorised as high usage participants. Responses from parents Indicated that
twenty-one leamers fell into the high usage category. These 21 leamers accounted for 188 hours and 67.02 per cent af the total daily slectronic
device usage reported in the Screen time Questionnaire. The mean for the high usage group was 8.95 hours of dally screen time amid the
pandermic. The made and median werg gight haurs daily. The variance for the group was 9,95, which indicates that the responses within the group
have a wery large degree of dispesaion. One learnes was regarted to wse alectronic davicas daily for up to eighteen hours, while others spent as
much as aleven and Hurtaan hours on these devicas, The standard deviation for the group is 3.15, which indicates that the respanses within the
group have a large degree of dispersion Mmam Lthe mean. 86 4.5 The impacl ol diTerenl evels of slecironic devies usage oq lhe sodal developrment
of leamers 4,51 Socal interaction with peers 4.5 1.1 Group cooperaton The Grade 3 teachers rmbed the leamers from 1 (Poor) oo 5 (Excellant) in
terms af their group cooperatian, which is a sacial skill that learners devalog by the sge of sight {Grade 23 (Kid Central, 2018:1). The mirimuom
uzage group had a mean of 3.6 (72 per cent’, while the average and high wsage groups had 2 mean of 2.9 {38 per cent) and 2.4 (48 per cent).
The mede af the minimum usage group was three, whils the aversoe and high usaoe groups bad a mode of 4 and 1, respectively. The vadanoe far
the minimum, averags and high usage groups are 44, 169, and 1.B4 raspactively - which indicates a grawing degree of dispersion betweaen the
responses within the groups, The standard deviaton reflects the shghtly increasing disparsion between thae minimum, averags and high usags
grou ps, which are 1.2, 1.3, and 1.35, respectively. The teachers were asked Lo describe the social behaviour of participants that stand aul from the
rest of the leamers in the group in terms of group cooperation. The minimum usage learners had three outliers: One leamer fights often when in a
group, while Lhe olher Leo olfer micimel inpul. The average usage group alsoe bad beo oulliers: Goe learmes did nol parlicipale in group aclivilies al
all, while the other warted for others to confribute rather than offer a solution. The high usage group had four negative cutliers and one posiove,
The positive outlying partici gant s wery sacial and able bo lead and Follow ina growp. The other particopants were unakde ta work with other
children; let sthers do the work; and are too shy to participate in group work. It Is dear from the quantitative and qualitative data that the high
usage leamers have struggled more than the other two groups 0 master groep cooperation skills. 4.5.1.2 Conversing with peors The Grade 3
teachers rated the learners fram 1 (Paar) ba 5 (Excellent ) in terms of how well they converse with their peers, which is a sadal skill that learmers
develop by the age of eight {Grada 2) (Kid Ceatral, 2018; 1% The minirmuem ysage group had a mean of 3,7 (#4 per cant), In comparison, the
average and high usage groups hed a mean of 3.1 (62 per cent) and 2.7 (%4 per cenl). The moade of the minimem usage group was 3, while the
average and high usage groups had a mode of 4 and 2, resgpactively, The varance for the minimum, average and high usage groups are 1,01,
1.09, and 1.61 respectively - which indicates a slight growing degres of dispersion between the respanses within the groups. The standard
deviation reflacts the slightty Increasing dispersion bebween the minimum, average and high usage groups, which are 1.00, 1.04, and 1.25,
respectively, The teachers wers asked to describe e sooal behaviour of participants that stand out from the rest of the lesmers inthe groop in
terms af conversing with geers. The minimum usage learmers had twe comments: One leamer anly Converses with close friends, while the other
one was shawing development in this skill. The average usage group bad three petliers: Teo leamers are overly talkative in class, while the othar
one is wery introverted. The high usage groug had four autliers: Two particpants ere too talkative, while the other bwo are guiet and do nat
sacialise, Lk is clear that the high usage leamears have not develoged this skill as well whan compared e the other two groups, 4,5.1.3 Bullding
lasting friendships The Grade 3 teachers rated the leamers from 1 (Poor) o 5 (Excellent) in terms of how well they develop lasting Mendships and
handla peer pressure, which Is @ soclal skill that leamears develop by the age of eight (Grade 2] (Kid Cantral, 2018:1). The minimum usage groug
had & mean of 3.6 (72 per cent], while the average and high usage growps hsd a measn of 2.9 (58 per cent) and 2.6 (52 per cent), The mode of
the minimum usage groug was five, while the average and high usage groups had a mode of 3 and 2, respectvely. The varlance for the minimum,
average and high usage groeps arme 1,64, 0,49, and 1.44 respectively - which indicates a varying degree of dispersion bebween the responses
within the groups. The standard deviation reflects the varied dispersion between the minimum, average and high usage groups, which are 1.28,
0.7, and 1.2, respactively, Tha teachers were askes to descring the social behaviour of parbcipants that stand ot from the rest of the learmers in
the groug in terms of building lasting friendships. The minimum usage learners had one comment: The leamer chenges friends Mrequently and dao
not sustain friendships. The average usage group also had sne gutlier; The kearner fights aften with frends, The high wsage group had two
carnrments: The two participants do not socalise with peers. The guentitative and qualitative data visibly show that the high usage leamers haee
not developed this skill as well when compared to the othar two groups. 4.5.1.4 Problem-sobving, negetiating and compromising The Grade 3
terachers rated the learners from 1 (Poar) bo 5 (Excedlent) in terns of bow well they use problem-selving, negetisting and compromising vihen
Interacting with peers, which 15 a sacial skill that learners develes by the age of eight (Grade 2} [Kid Central, Z018:1). The minimum usage group
had a mean of 3.4 (8 per cent), while the average and high usage groups had a mode of 2.3 {46 per cent) and 2.1 (42 per cent). The mode of
the minimum usage graug was five, while the average and high usage graugs fad a mean of 2 and 1, respectively. The variance for the minimum,
average and high usage groups are 2,44, 0,81, and 1,69 respactively - which indicates a varying degree of dispersign batween the responses
within the groups, where the minimum usege learners” ratings vary the mast, The standard deviation reflects the varied dispersion between the
minimum, average and high usage groups, which are 1.56, 0.9, and 1.3, respectvely, It is clear that baoth the average and high usage learners
hawve nok developed this skill as well when compared to the minimum usage group, The beachers were asked to describe the sodal behaviour of
particlpants that stand out from the rest of the leamers in the group In berms of prablem-salving, negotiating and compromising when Interacting
with peers, The minimum usage leamers had ten comments: Both leamers argue with friends and struggle with compromiss, The sverage usage
group had two outliers: One kearner often complains of being bullied and is often the instigator, while the other leamer rather argues and fights.
The high usage group had four outlicrs: One leamer 5 goed at serting out problems, while the ather four leamers are those who complain often,
kesg quiet at school and comglain 8t home, and are the cause fer complaints. It is cear thet the high usage learmers are struggling more with
pracleme-salving, nagatiating and comeromising when compared to the other groups, 4.5.1.5 Sharing with peers The Grade 3 teachers rated the
leamers from 1 (Poor) to 5 (Excellent) in berms of haw well they demonstrake sharing with peers, which is a socal skill that leamers should
develop by the age of elght {Grade 2) (¥id Central, 2018:1). The minimurn usage group had a mean of 3.8 (76 per cant), while the average and
high usage groups had a mean of 2.9 (58 per cent) and 3.1 (62 per cent), The mode of the minimem and aversge usage groups was three, while
the high uzage growp had a mode of four. The variance for the minimum, average and high usage groups ars 0.78, 0.6%, and 1.2% respectively -
which indicates 2 varying degres of dispersion between the responses within the groups, where the minimum and average usage groups shaw 2
simaller degres af disgersion of the ratings. The standard deviatian reflects the varied dispersion between the minimum, average and high usage
groups, which are 0,81, 0,83, and 1,13, respectively, It is apparent that the minimum usage demonstrates sharing with peers the best, while the
average usage learmers heve ta wark a0 imgroving this skill moest when campared o the other groups. The teachers were asked Lo describe the
social sehaviour oF participants that stand out from the rest of the learmers in the group In terms of how well they shara with peers, The minimum
usage leamers had ane outlier: The lesarner does rot share often bt does share with friends. The sverage usage group had no outlizrs. The high
usage groug alse had one outlier: The leamer is very caring and shares often. 4.5.2 Sacial Interaction with parents 4.5.2.1 Growing Independence
fram parents The Grade 3 beachers mted the learmers from 1 {Poar) to 5 (Excellent) in terms af how well they develop growing independance from
their parents, which is a sacial skill that learners develop by the age of eight (Grade 2} {Kid Central, Z018:1}. The minimum usage group had a
mean of 3.4 (68 per cont), while the avernge and High usage groups had @ mean of 2,3 (46 por cont) and 2.6 {52 per cont), The mods of the
minimum usage grous wes twe, while the everage and high usage graugs had a mode of 2 and 3, respectively. The variance lor the minimum,
awerage and high usage groups are 1.64, 1.01, and 1.44 respactively - which indicates a varying degree of dispersion between the responses
within the groups. The standard deviation reflecs the vared dispersion batween the minimum, average and high wsage groups, which are 1,28,
1.00, and 1.2, resgactively, It |s clear that both the average and high usage leamers have not made as much progress in developing this skill when
camparad ta the minimum usage graup. The teachers were asked to describe the social behaviour of participants that stand aut from the rest of
the leamers In the group in terms of growing independence from parents. The minimum usage l2arners had thres comments: One leamer has an
overly contralling parent who docs not allow for oppartunitics to bo indepandant; the second leamer has uninvelvod parents; B other learner
depends on her mother ta handle any issue &t schaal on her behalf, The average usage greup had five outliers: Thres learners are strugaling in
class due t0 absant parents, while the other twe demonstrated strong dependency on their parents who does everything for them, The high usage
group had four autliers: Two learners are showing progress in this 2rea, whils the athar goe s very indepandent of her parants, TL i dlear that the
awerage and high usage learners are more dependent an their parents than the minimum usage group, 4.5.3 Sodal play 4.5.3.1 Fantasy play and
interactive games The Grade 3 teachers rated the learners fram 1 (FPoor) to 5 (Excellent] in terms of how well they partidpate in fantasy play and
interactive gameas, which is a social skill that learners develap by the age of eight (Grade 2} (Kid Central, 2018:1}). The minfmum usaga group had
o mean af 3.5 (70 per cent}, while the aversge and high usege groups had @ mean of 2.5 {50 per cent) and 2.6 (52 per cent), The made of the
miNimum usage grous was three, while the average 2nd high usage groups had a maede of 2 2nd 3, respectively. The variance for the minimunm,
average and high usage groups are 1,45, 0LG5, and 1,44 respactively - which indicates a varying degroe of dispersion botween the responsos
within the groups, where the aversge usege learners’ ratings are the most similan The standard deviation reflects the varied disgersion between
the minimum, average and high usage groups, which are 1,20, 0,86, and 1.2, respactvely, 1t is clear that both the avernge and high usage
leamars hagve nal masterad this skill when compared to the minimum usege group. The beachars weare asked to deseribe the sacel behaviaur of
participants that stand out from the rest of the learmers in the group In terms of how well they participate in fantasy clay and Interactive games.
The minimum usage learners had na outhiers. The average usage group had twe autliers: Both learners da not participate in these types of games.
The high usage graug had one outlier: The leamer deas not participate in these typas of games, It is clear that the average and high usage
loamers participate less in fantasy play and interactive gomes, 4.5.3,2 Faying with same-gender pears The Grade: 3 teachers rated the leamers
fram 1 {Poor) to 5 (Excellent] in terms of mow much they play with same-gender peers, which is a social preference that leamers showcase by the
oge of aight {Grade 27 (Kid Central, 2018:1). The minimurm usage group had 2 mean of 4 (80 per cant). In comparison, the average and high
usage graups both had a mesn of 3.2 (64 per cent). The made of all groups wes Teur, The variance for the minimum, average and high usege




groups are 0.8, 0.56, and 0.96 respectively - which indicates a small varying degree of dispersion bebwesn the responses within the growps, whers
tha average usage leamars’ ratings are the mast similar, The standard deviadon refiects the varied dispersion between the minimum, svarage and
high usege groups, which are 0.9, 074, and 0.97, respactively. Tt s apparent that all three groups have shown this preference ta some axtant, of
which tha minimum usage groug shows a stronger preference. The teachers were asked ko describe the soclal behaviour of participants that stand
out fram the rest of the leamers in the group in terms of how much they play with same-gender peers, The minimum and average usage learners
had no cormments, The high usage group had only one camment! The learner showed ne preference for gender when It comes to friends, 4.5.3.3
Playing graup games with own rules The Grade 3 teachers rated the leamers from 1 (Foor) to 5 [Excallent) in serms of how well they participate in
group games and create their own reles, which is & social skill that learmers demonstrate by the age of eight {Grade 2) (Kid Central, 2018:1). The
minimum usage grous had a mean of 3.5 (F0 per cent), In companson, the average and high wusage groups had @ mean of 2.8 (56 par cent] and
2.5 (50 per cenl) respactivaly. The mode of the minimum and sverage usage groups was threa, while the high usage graoup had a maode all tea.
The variance for the minimum, average and 92 high usage groups are 1.25, 0.76, ang 1.05 respectively - which indicates a small varying degree of
dispersion bebwesn the responses within the groups, where the average usage leamers” ratings are the mast similar. The standard deviation
raflacts the vared dispersien bebween the minimumm, average and high usage groups, which are 1.11, .87, and 1.02, respectivaly. [t is clear that
the minimum usage group has shown the most pragress in this skill when compared to the ather twa groups. The teachers were asked to describe
the social behaviour of participants that stand out from the rest of the learmers in the group in terms of how well they participate in groug games
and crzata thair own rules, The avermge usage and high usege larners had no cormments. The minimum esage group had onfy two comments;
O learner did nol participate in these games, while the olher argued about the rules. Qualitetively, the minimom wSege group demaonstrated
more difficulties in parccipating in group garmes and creating their own rules, 4.5.4 Individual social skills 4.5.4.1 Awareness of scholasoc
perfarmance The Grade 3 teachers rated the learners frarm 1 (Paar) ta 5 (Excellent in terrms of bow rmuch they are sware ol their scholastic
perfarmance, which 15 a sacial skill that learners devalog by the age of elght (Grade 2} (Kid Central, 2018:1). The minimum usaqe qroup had a
mean of & (B0 per cent), while the average and high usage groups bad a mean of 2.8 (56 per cent] and 3 {60 per cent). The made of the minimum
usage groug was five, while the average and high usage graugs had a mode of 2 and 3, respectively, The variance fer the minimum, average and
high usage groups are 1,2, 0,56, and one respectively - which indicates 2 warying degres of dispersion betwaen the rosponses within the groups,
where the average usage learners’ ratings are the most similar. The standard devistion reflects the varied dispersion bebween the minimum,
average and high usage growps, which are 1,09, 0,74, and one respectively. Itis clear that both the average and high usage learners lag behind
when compared Lo the minimum ushege group, The leachers were asked Lo describe Lhe socal behaviour of participants thel sland oul frorm Lhe
rast of tha leamars in the group in terms of how much they are awane of thelr scholastic performance. The minimum usage leamers had ana
cormmient : The learner has demanstrated immense improvement. The average usage group had baeo 93 outliers: One sarner does not perform o
his cest ability and knows IL, while the other learner does not do anything to improve. The high usage group had three autllers: All three leamers
are nat perfforming well and making no oot to impeove. 15 65 clear that the minimoem usage leamers ame more aware of their scholastic
performance and make an effort to improve when compared to the other bwo groups. 4.5.4.2 Empathy and compassion The Grade 3 teachers rated
tha leamars from 1 [Foer) to 5 (Excellent) in terms of how well they show empathy and compassion towards othars, which is @ social skill that
learmers develap by the age af eighl (Grade 2) (Kid Central, Z018:1}. The minimum usage group had a mean af 3.7 (74 per cenl), while the
avarage and high usage groups had a mean of 3 (60 par cant) and 2.6 (5 per cent), The mode of e minimum usaga aroup was five, whila tha
average and high usage groups hed a mode of 4 and 1, respectively, The vardanos for the minimuam, average and high usage groops are 141 1.2,
and 2.04 respectively - which Indicates a varying degree of dispersion between the responses within the groups, where the high usage group
shiows the highest degres of dispersion. The standard deviation reflects the varzd dispersion heteesn the minimem, aversge and high essge
groups, which are L.1E, 1L.09, and 1.42, respectivaly. It is apparent that bath the average and high usage learners did nat make as much progress
in developing this skill when compared o the minimum usage group, The beachars were asked to descrbe the social behaviour of participants that
stand aut frem the rest of the learnars in the grous in terms of how weall they show empathy and compassion towards athers. The minimum usage
leamers had one comment: The learner does not really show empathy, The average usage group had three outliers: One leamer is carng towards
olhers, whike the alther Gwo leameaers show ne ernolion and laugh instead of showing rernorse. The high usage group had beo oulliers: COne kearner
shaws no emation, while the othar does not appear ba care much, It Is apparent that the average and high usage learners struggle more with
showing empathy and oompassion towards others when compared to the minimom usage learners, 4.5.4.3 Tdentifiy and deseribe smotons, reflect
on motlves The Grade 3 teachers rated the leamers from 1 {Poor) to 5 {Excellant) In terms of how well they can identify and describe emotions, as
wrdl a5 reflect on the motives of others, This is a social skill that leamers develop by the age of cight (Grade 2) (Kid Central, 2018:1]. The
minimum usage arou had a mean af 3.4 (66 per cent), while the average and high usege groups had & mean of 2.6 (52 per cent)] and 2.4 (48 per
cant). The mada of the minimum esage group was three, while the average and high usage groups had a mode of 3 and 1, respactively, The
warignoe for the minirmurm, everage and high usage groups are 164, 1,04, and 1.B4 respectivaly - which indicabes a varying degree of dispersian
betwesn Ehe responses within the groups, The standard dewviation reflects the vared disgersion between the minimum, average and high usage
groups, which are 1,28, 1.01, and 1.35, respectively. Tt is clear that both the aversge and high usage learners are developmentally behind
ragarding this skill when compared to the minimum usage group. The beachers were asked to dascribe the socdal behaviour of partcipants that
stand out frem the rest of the leamers in the group in terms of how well they could identify and describe emationg, as well as reflect on the
motives of athers. The minimum usege kearners had bwo comments: One |earner does not talk to anvone in the class, while the other struggles oo
understand the emations of athers. The average usage group had twa oubliers: One leamer always states that naothing is wrong, while the ather
learner does nat interact with others. The high uvsege group had one autlier: The learner does not react or respond to the emotians of others. It is
evident thak all three groups struggled with identifying and describing the emotions of others, 4.5.4.4 Demonstration of sportsmanship The Grade
3 teachers reted the learners frarm 1 (Paar) ba 5 ({Exeellent} in terms of how well they dermonstrate sport<manship. This is a social skill that leamears
develop by the age of elght {Grade 2) (Kid Central, 2018:1%. The minimum usage group had a mean of 3 (60 per cent), while the average and high
usage groups had a mean of 2.6 (52 ercent) and 2.1 (42 per cent), The mede of the minimum usage group was tea, while the average and high
usage grougs had a mode of 3 and 2, nespectyaly, The varliance for the minimuam, gverage and hlgh usage grougss are 1.8, 0.24, and 1.29
respectively - which indicates a varying degree of dispersien between the responses within the 9% groups, where the average usage learmers'
ratings are the most similar. The standard deviation reflects the varied dispersion between the minimurm, everage and high usage groups, which
ore 1.26, 0,48, and 1.13, respectively, [t is apparent that all three groups have not yet mastered this skill, The beachers wene asked o describe the
qacial Behaviaur of participants that stood oot Trom the rest of the lgarners in the group in berms af how well they demanstrated sportsmanship.
Tha minimum usage learmers had three comments: Two learners do not participake in spart, while the other one does not cope well with losing., The
average usage group had three goutliers: All threes leamaers do not participate in any sparts. The high wsage group had five autfiers: These leamers
are repartedly too emotional and do not cope well with lesing. It Is evident that the average and high usage groups sbruggled with demanstrating
good sportsmanship, while some leamess in the minimum usage group did not even participate in any sports. 4.5.4.5 Concemn for fairmess and
justice The Grade 3 teachers rated the leamers frem 1 {Pear) to 5 (Excellent) in terms of how well they show a concern tar faimess and justice,
which is a sacial skill that learners demanstrate by the age of caght (Grade 2) (Kid Central, 2018:1), The minimum usage group had & mean of 3.7
(74 per cent), while the average and high usage groups both had & mean of 2.6 (56 per cent). The mode of the minimum usage groug was five,
whila the mverage and high usage graups nad a mode of 4 and 2, respectvely, The variance for the minimum, average and high usage groups arc
1.21, 1.36, and 1.36 respectively - which indicales & slight verying degree of dispersion between the respanges within the groups. The standard
deviation raflects the slighty vared dispersion betwesn the minimum, average and high usage groups, which are 1.1, 1.16, and 1.16, respectively,
The data shows that both the average and high usage learners have yet to demonstrate this skill properly when compared ba the minimuem usage
graup. The teachers were asked to describe the socal behaviour of participants that stood cut from the rest of the learners in the group in terms of
haw well they showed concemn for faimess and justice. The minimum useoe lzarners bad no outliers. The average ussge group hsd one outlier;
"The learner only carés about himsalt and how he s affectad ” The Righ usage group alsa had one autlier: "The |2arner does not seem b cars
much about fairmess and justice.” The qualitative data, thorcfore, seggost that the average and high usage leamers showed loss concom for
fairmess and justice. 4.5.5 Total impact on sodal developrment The tetals Tar the ratings of esch participant were caliulated and used to determine
tha social development of the three groups. The minimum usage group had 2 mean of 3.6 {72 par cent)] in total, while the average and high usage
groups hed a mean of 2.8 (55 per cent) and 2.6 (52 per cent). The averall mode af the minimum usage graup was five, while the saverage and high
usaqge grougs had a mode of 3 and L, respectvely, The varlance for the minimum, average and high usage grougs are 109, .52, and 1,02
respectively - which indicates a varying degree of dispersion between the responses within the groups, where the average usage learners’ ratings
ara e rmost similar cvarall, The standand deviation reflects the vared dissersion betwesn the minimum, avarage and high usage groups, which
arg 1.04, 0.72, and 1.01, respoctively, Figere 2: Socinl developmaent scores of participants as @ porcentage (%) out of 100 It is ovident that both
the awverage and high usage learmers have o improve on their sacial development skills when comparad ta the minimum usage groug averzll. The
minimum ugage grous had the most rabngs of Awe (Excelient], whenzas tha high usage graup had mosthy ratings of one averall. Figurae 37 ANOWVA
tesk for social develapment ANOVA was caleulated for the thres groups to determing il the data was statistically significant st p < 0.05 ta reject or
accept the null hypothasis, The f-ratic was caloulated at 2,81, which indicated that the variation between the means of the groups was higher than
what could be expected ba be seen by chanos, The p-value was calculated as 0.077, thersfore, the reselt is in:igniﬁcﬂnt atp < 0,05 and indicates
sbrong evigence for the null hvpethesis. However, the data clearly shows that there was an imgact gn the soc pment of the leamers In
the three groups, where the minimum usage group demenstrated the most pregress in e developmant of thc snual =kills of pight- year-plds. 4.6
The impact of different levels of electronic device usage g the oagnitive development gf kearners 4.5.1 Mathematical errors The errors made by
tha leamars ware categarised a5 ComputatonafiCarzlass errors and conceptual (comprehension) orrars. ComputationalfCanalass armars gocur when
learmers do not pay atbenticn or wark tao Test, which leads Lo carel@ss arrors o rrars with caloulations (sublracting, adding, multiphying o
dividing incorrectly) {Lake, 20163}, Concepteal errors are made when kearners misunderstand the conczpts underdying a mathematical problem
and make use of incorrect logic, which therefore points to eroers in comprehengion (Lake, 2016:4). Figure 4: Matharmaltical errars made in the
cognitive development test The data indicated that 123 errors were ComputationalfCareless and 101 were conceptual errors. The numier of
conceptual errars indicates that the learners have a lack of snderstanding of the mathematical cancepts and have trauble reading and interpreting
questicns with the necessary insight. The Computational/Careless errors are evidence that leamers are not yvet confident in their calculations and
maks unnacassary mostakes, 46,3 Numbers, operations and relabionships 4.6,2.1 Counbing The first quastion instructed the learmars @ count the
number af balls {95) and use grouping bo simplily the counting process, Aocording to the Mathematics CAPS document, Grade 2 learners shauld be
adapt vith counting up to 200 ofjects in groups of 15, 25 3%, 4'5 and 3's (Degartment of Besic Education, 2011:1&), Grade 3 leamers should by
able [o oount at least 500 objects by term 2 [Department of Bagic Education, 2011:379), The rminimoem usage learners strugoled with this quastion




and only 30 per cent answered correctly. The average usage group had a success rate of 80 per cent, while the high usage group only had two (20
per cent) correct answers for Question 1. Most of the learners attempted to count the balls in 1's and eight learners made Computational/Careless
errors while counting. Nine conceptual errors were made, where learners simply guessed the number of balls or wrote down an illogical number.
The data suggests that learners have not yet mastered the skill of counting, even 99 though it was a Grade 2 learning outcome, since 56.6 per
cent of answers were wrong. However, the average usage group had the most success with this question. 4.6.2.2 Addition Question 2 had learners
use a context-free addition calculation to solve 154 + 179 = O. The Mathematics CAPS document states that Grade 2 learners should be adept
with using context-free calculations, such as breaking up numbers, to solve addition sums that total 99 (Department of Basic Education, 2011:22).
By Term 2 in Grade 3, learners should be able to calculate addition sums up to 400 (Department of Basic Education, 2011:384). The minimum
usage learners had six (60 per cent) correct answers. The average usage group had a success rate of 80 per cent, while the high usage group only
had four (40 per cent) correct answers for Question 2. The data shows that twelve Computational/Careless errors were made while learners were
adding the numbers, especially when the totals were added to find the answer. The data suggests that learners have room for improvement with
addition sums since 40 per cent of answers were wrong. It is also clear that the average usage group had the most success with this question.
4.6.2.3 Multiplication Question 3 asked learners to multiply 26 x 5 = 0. Learners are expected to break up the number, multiply and add the
answers to find the total. According to the Mathematics CAPS document, Grade 2 learners should be adept with multiplying 1 - 10 with 2, 3, and 4,
with a total of 50 (Department of Basic Education, 2011:22). In Grade 3, learners should be adept with multiplying with 2, 3,4, 5, and 10 to a
total of 99 (Department of Basic Education, 2011:393). The minimum usage learners had seven (70 per cent) correct answers. The average and
high usage groups had a success rate of 60 per cent for Question 3. The data shows that ten Computational/Careless errors were made while
learners were adding the totals to find the answer. One participant made a conceptual error, which clearly shows that the learner did not
comprehend the mathematical calculation required to solve the sum. The data suggests that learners have room for improvement with
multiplication sums since 36.6 per cent of answers were wrong. The minimum usage group had a slightly higher success rate with this question.
4.6.2.4 Division Question 4 had learners divide 69 + 3 = 0. Learners are expected to break up the number, divide and add the answers to find the
total. The Mathematics CAPS document states that Grade 2 learners should be adept with breaking up numbers and divide evenly, with fifty as a
maximum (Department of Basic Education, 2011:21). In Grade 3, learners should be able to divide any number up to 100 (Department of Basic
Education, 2011:385). The minimum and average usage learners had six (60 per cent) correct answers. The high usage group had a success rate
of 50 per cent for Question 4. The data indicates that ten Computational/Careless errors were made while learners were adding the totals to find
the answer or counting incorrectly while dividing. Three participants made conceptual errors, which clearly show that they do not comprehend the
mathematical calculation required to solve the sum. The data shows that learners have yet to master division sums since 43.3 per cent of answers
were wrong. The minimum and average usage groups had a slightly higher success rate with this question. 4.6.2.5 Sorting numbers Question 5
asked the learners to sort the numbers from least to greatest (211, 112, 221, 122, 201, 222). According to the Mathematics CAPS document,
Grade 2 learners should be adept with describing and sorting numbers up to 99, while Grade 3 learners can sort numbers up to 500 by term 2
(Department of Basic Education, 2011:21,380). The minimum usage learners had five (50 per cent) correct answers. The average usage group had
a success rate of 60 per cent, while the high usage group only had three (30 per cent) correct answers for Question 5. The data shows that sixteen
Computational/Careless errors were made while learners were sorting the numbers, namely sorting from largest to smallest and putting 201 after
112. The data suggests that learners have room for improvement with sorting numbers since 53.3 per cent of answers were wrong. It is also clear
that the average usage group had slightly more success with this question. 4.6.2.6 Story sum (subtraction) Question 6 was a story sum in which
learners had to use subtraction to solve the problem (245 - 188 = 00). The Mathematics CAPS document states that Grade 2 101 learners should
be adept with solving contextual problems through addition and subtraction with totals of up to 99, by breaking up numbers (Department of Basic
Education, 2011:21). By term 2, Grade 3 learners are expected to solve contextual problems with totals up to 400 (Department of Basic Education,
2011:384). The minimum usage learners had eight (80 per cent) correct answers. The average usage group had a success rate of 30 per cent,
while the high usage group only had two (20 per cent) correct answers for Question 6. The data shows that seventeen Computational/ Careless
errors were made while learners were subtracting the numbers with an arrow sum method. This method was introduced to learners in Grade 2 and
was used consistently afterwards. The data suggests that learners have not yet mastered subtraction with the taught method since 56.6 per cent
of answers were wrong. The minimum usage group had great success with this question. 4.6.2.7 Halving and doubling Question 7 had learners
halve 197, which required them to use a fraction (¥2). According to the Mathematics CAPS document, Grade 2 learners should be able to write
fractions such as 2 and be able to double and halve numbers up to ninety-nine without context (Department of Basic Education, 2011:22). By
Term 2 in Grade 3, learners should be adept with doubling and halving numbers context-free up to 500 (Department of Basic Education,
2011:383). The minimum and high usage learners had six (60 per cent) correct answers. The average usage group had a success rate of 40 per
cent for Question 7. The data shows that twelve Computational/Careless errors were made while learners were adding the totals to find the answer
or halving seven incorrectly. Two participants made conceptual errors, which clearly show that they do not comprehend the mathematical
calculation required to solve the sum. The data shows that learners have to improve on halving numbers since 46.6 per cent of answers were
wrong. The minimum and high usage groups had a slightly higher success rate with this question. 4.6.2.8 Money sums Question 8 asked learners
to count a collection of 5 cent, 10 cent, and 20 cent coins to a total of 165 cents or R1,65. The Mathematics CAPS document states that Grade 2
and Grade 3 learners should be adept with identifying all South African banknotes and coins, as well as be able to solve money sums with totals
and change of up to 102 R99 and 90 cents (Department of Basic Education, 2011:21). The minimum and high usage learners had 3 (30 per cent)
correct answers, The average usage group had a success rate of 20 per cent for Question 8. The data shows that fifteen Computational/Careless
errors were made while learners were counting the cents, Conceptual errors were made by seven learners, which clearly show that they do not
comprehend how to count money. The data shows that learners have plenty of room for improvement on counting money since 73.3 per cent of
answers were wrong. The minimum and high usage groups had a slightly higher success rate with this question but still struggled immensely. 4.6.3
Patterns, functions and algebra 4.6.3.1 Number patterns Question 9 had learners complete a number pattern by counting in 4’s from 141 to 169.
According to the Mathematics CAPS document, Grade 2 learners should be adept with copying, extending and describing easy number patterns up
to 200 (Department of Basic Education, 2011:24). By Term 2 in Grade 3, |earners should be able to count onward and backwards from any
number up to 500 in 1's, 2's, 3's, 4's, 5's, and 10's (Department of Basic Education, 2011:399). The minimum usage learners had three (30 per
cent) correct answers. The average and high usage groups had a success rate of 50 per cent for Question 9. The data indicates that seventeen
Computational/ Careless errors were made while learners were counting on in 4's. It is evident that learners have yet to master counting in even
and uneven number patterns since 56.6 per cent of answers were wrong. The minimum and high usage groups had a slightly higher success rate
with this question but still struggled. 4.6.4 Space and shape 4.6.4.1 Naming 3-D shapes Question 10 featured a picture of a pyramid for which
learners had to name the Three- Dimensional Shapes (3-D). The Mathematics CAPS document states that Grade 2 learners should be adept with
recognising and naming 3-D shapes such as balls, boxes and cylinders (Department of Basic Education, 2011:26). By the end of Grade 3, learners
should be adept with identifying and naming pyramids and cones as well (Department of Basic Education, 2011:403). The Grade 2 and 3 teachers
confirmed that they taught the learners all of the 3-D shapes in Grade 2 and do revision on all of the shapes continuously. The minimum usage
learners had five (50 per cent) correct answers. The average usage group had a success rate of 30 per cent, while the high usage group had four
(40 per cent) correct answers for Question 10. The data shows that eighteen conceptual errors were made - most of the learners identified the
shape as a cone, which indi lack of understanding_of the properties of 3-D shapes. The data suggests that learners have to work more
concretely with 3-D shapes since 60 per cent of answers were wrong. It is also apparent that the minimum usage group had slightly more success
with this question. 4.6.4.2 Properties of 3-D shapes Question 11 featured a picture of a cube and asked learners to describe the properties of the
shape in terms of rolling or gliding. According to the Mathematics CAPS document, Grade 2 and Grade 3 learners should be adept with sorting 3-D
shapes corresponding to their properties, such as rolling or gliding (Department of Basic Education, 2011:26, 403). The minimum usage learners
had seven (70 per cent) correct answers. The average usage group had a success rate of 60 per cent, while the high usage group had eight (80
per cent) correct answers for Question 11. The data shows that nine conceptual errors were made - some learners answered “no”, which indicates
a lack of understanding_of the question and the properties of 3-D shapes. The data suggests that some learners have to experience the 3-D
shapes concretely since 30 per cent of answers were wrong. It is also apparent that most of the learners could answer this question, but the
average usage group had slightly less success with this question. 4.6.4.3 Symmetry Question 12 asked learners to draw a line of symmetry on a
picture of an arrow. The Mathematics CAPS document states that Grade 2 learners should be adept with recognising and drawing lines of symmetry
on 2-D shapes (Department of Basic Education, 2011:27). By term two of Grade 3, learners should be able to identify the line of symmetry
through folding the paper and reflection (Department of Basic Education, 2011:404). The minimum and average usage learners had seven (70 per
cent) correct answers. The high usage group had a success rate of 80 per cent for Question 12. The data indicates that three
Computational/Careless errors were made, 104 where learners drew the line off-centre. Five conceptual errors were made, where learners drew no
line and did not know what a line of symmetry meant. It is clear that learners had more success in this question since only 26.6 per cent of
answers were wrong. The high usage group had a slightly higher success rate with this question. 4.6.5 Measurement 4.6.5.1 Time Question 13
featured an analogue clock showing the time as half past four and learners had to say what time it was. According to the Mathematics CAPS
document, Grade 2 and Grade 3 learners should be able to tell the analogue time in hours, minutes, half past, quarter past and quarter to
(Department of Basic Education, 2011:29, 405). The minimum usage learners had seven (70 per cent) correct answers, while the average usage
group had nine (90 per cent). The high usage group had a success rate of 100 per cent for Question 13. The data indicates that three
Computational/Careless errors were made, where learners answered hastily and wrote down half past three. Only one conceptual error was made,
where the learner wrote daown an irrelevant time reading. It is evident that learners had more success in this question since only 13.3 per cent of
answers were wrong. The high usage group had a slightly higher success rate with this question. 4.6.5.2 Mass Question 14 asked learners to
identify and circle two instruments that are used for measuring mass. The Mathematics CAPS document states that Grade 2 learners should be
adept with measuring, sorting and recording mass by using informal measuring instruments and a bathroom scale (Department of Basic Education,
2011:31). By term 2, Grade 3 learners should be able to use bathroom and kitchen scales for measuring mass (Department of Basic Education,
2011:409). All three groups had three (30 per cent) correct answers for Question 14. The data shows that twenty-one conceptual errors were
made - most of the learners circled only one of the scales, while the others circled instruments used to measure length. The data suggests that
learners have to work more concretely with mass measurement since 73.3 per cent of answers were wrong. It is therefore apparent that all groups
struggled with this question. 105 4.6.6 Data handling 4.6.6.1 Analysis of data Question 15 had learners analyse a bar graph and identify the two
children who read between five and ten books. According to the Mathematics CAPS document, Grade 2 learners should be able to answer questions
about data in pictographs, while Grade 3 learners should be able to analyse bar graphs as well (Department of Basic Education, 2011:35, 413).
The Grade 2 and 3 teachers confirmed that learners were introduced to bar graphs in Grade 2, and Grade 3 teachers practised bar graph analysis




frequently in terms 1 and 2. The minimum usage learners had three (30 per cent) correct answers. The average and high usage groups had a
success rate of only 10 per cent for Question 9. The data indicates that twenty-five conceptual errors were made. Most of the learners only
mentioned one of the children who read between five and ten books or only had one correct name listed alongside an incorrect one. It is evident
that learners have to work hard on reading and analysing data with insight since 83.3 per cent of answers were wrong. The minimum usage group
had a slightly higher success rate with this question but still struggled immensely. 4.6.7 Total impact on cognitive development The totals for each
participant were calculated out of fifteen and used to determine the cognitive development of the three groups. The minimum usage group had a
mean of 52 per cent in total, while the average and high usage groups had a mean of 51.3 per cent and 46.7 per cent respectively. The overall
mode of the minimum usage group was eleven, while the average and high usage groups had a mean of 5 and 4, respectively. The variance for the
minimum, average and high usage groups are 7.76, 11.81, and 8.2 respectively - which indicates a large varying degree of dispersion between the
responses within the groups, where the average usage learners’ ratings are the least similar overall and have the most outliers. The standard
deviation reflects the large, varied dispersion between the minimum, average and high usage groups, which are 2.76, 3.43, and 2.86, respectively.
It is evident that both the minimum and average learners performed slightly better on their cognitive development test when compared to the high
usage group overall. The number of errors made by the three groups was 71, 73, and 80 respectively - which is a clear indication that online
teaching and a lack of in-person teaching have impacted the cognitive development of these learners and shows that they are not performing as
they should at Grade 3 level. Figure 6: ANOVA test for cognitive development ANOVA was calculated for the three groups to determine if the data
is statistically significantat p < 0.05 to reject or accept the null hypothesis. The f-ratio was calculated at 0.18 and the p-value is 0.83, therefore,
the result is insignificant at p < 0.05 and indicates strong_evidence for the null hypothesis. However, the data clearly shows that there is a severe
impact on the cognitive development of the learners in the three groups, even though the levels of device usage had no significant impact. The
Grade 3 learners have not mastered the skills for Grade 2 and evidently are not performing as expected in Grade 3. 4.7 Summary This chapter
presented the analysis of the data from the three questionnaires, namely the screen-time, Social Development and Cognitive Development
questionnaires. The analysis of the data provided answers to the five research questions, which enables the researcher to answer the main
research question and address the hypothesis. The data was collected from fifty-seven respondents, which was then refined to 10 per device
usage level. The time spent by Grade 2 (Grade 3 in 2022) learners on the different electronic devices was analysed first and the data revealed a
41.6 per cent increase in total daily screen time from before the pandemic to amid the pandemic. Before the pandemic, the learners spent an
average of 3.6 hours daily on electronic devices. In comparison, learners spent an average of five hours daily on electronic devices. The following
section discussed the levels of electronic device usage by learners during the COVID-19 pandemic. Learners who used electronic devices for up to
two hours daily, were categorised as minimum usage. Responses from parents indicated that sixteen learners fall into the minimum usage
category. The average electronic device usage group referred to learners who spend between two to six6 hours on these devices and twenty
learners fell into this category. Learners who used electronic devices for more than six hours daily, were categorised as high usage learners.
Responses from parents indicated that twenty-one learners fell into this group. The section that followed focused on the impact of different levels
of electronic device usage on the social development of learners. Each question was analysed individually and the section concluded with the total
impact of electronic device usage on social development. The total for the social development ratings by the Grade 3 teachers for each group of ten
learners was calculated and the minimum usage group showed the most progress in social development with a group average of 72 per cent. The
average and high usage groups had averages of 55 per cent and 52 per cent respectively for social development, which is considerably less than
the minimum usage group. 108 However, the ANOVA had a p-value of 0.077 indicates that the impact of the levels of electronic device usage on
the social development of Grade 2 (Grade 3 in 2022) js not statistically significant and suggests strong_evidence for the null hypothesis. The
impact of different levels of electronic device usage on the cognitive development of learners was analysed next. The mathematical errors made
by the participants were categorised as Computational/Careless errors and conceptual errors. Only 50.2 per cent of answers were correct in total
for the mathematics achievement test, while Computational/Careless errors formed 27.3 per cent of the possible total, and conceptual errors made
up the final 22.4 per cent. The data was analysed per question and finally as a total impact on cognitive development. The average score for the
minimum usage group was 52 per cent, followed by the average and high usage groups with scores of 51.3 per cent and 46.7 per cent
respectively. However, the ANOVA had a_p-value of 0.83, which indicates thatthe impact of the |evels of electronic device usage on the cognitive
development of Grade 2 (Grade 3 in 2022) is not statistically significant and suggests strong_evidence for the null hypothesis. Chapter 5 will
discuss the research findings and conclusions drawn by the researcher, as well as the study’s limitations. CHAPTER 5: CONCLUSIONS AND
IMPLICATIONS 5.1 Introduction This final chapter will present and explain the conclusions drawn from the study and summarise the answers to
the research questions and hypotheses. The first section will summarise the key findings from the study and provide answers to the research
guestions and hypotheses. The following section will present the research outputs and main contributions of the study, while also discussing the
study in relation to the Albert Bandura’s Social Cognitive theory of Albert Bandura, and how these findings can be applied in reality. The next
section will discuss the limitations and shortcomings of the study. Finally, recommendations for future research will be made based on the
limitations of the study. The chapter will conclude with a summary of the content. 5.2 Key findings from the study This study aimed to explore
theimpact of electronic devices during the COVID-19 pandemic on Grade 2 learners’ socio-cognitive development, This section addresses the key
findings from the study for each one of the research aims and questions. 5.2.1 The amount of time spent by Grade 2 learners on electronic devices
before the pandemic The first study aim was to establish the amount of time that Grade 2 learners spent on electronic devices before the
pandemic. The electronic devices included televisions, MP3 players, cell phones, tablets, video game consoles, and computers. The data was
collected from fifty-seven parents, who reported on the time that the learners spent on electronic devices before the pandemic. The total daily
screen time of these learners added up to 198 hours. Some learners spent up to ten hours daily on electronic devices, while the group average was
3.6 hours daily. Television viewing and cell phone usage took up the majority of hours that learners spent on electronic devices daily before the
pandemic. Learners watched up to five hours of television daily, as well as spent five hours daily on cell phones. The daily average for the group
was 1.89 hours and 1,39 hours for television viewing and cell phone usage, respectively. Parents also reported that thirty-nine learners used
electronic devices for educational purposes before the pandemic, which amounted to 76.5 hours daily for the group. Parents also indicated that all
of them are engaged with electronic devices, together with the learners, which was a total of 101 hours daily for the group and an average of 1.83
hours per learner. 5.2.2 The amount of time spent by Grade 2 learners on electronic devices during the pandemic The second study aim was to
establish the amount of time that Grade 2 learners spent on electronic devices amid the COVID-19 pandemic. The data collected from the fifty-
seven parents amounted to a total daily screen time of 280.5 hours during the pandemic, which indicates an increase of 41.6 per cent in daily
screen time. During the pandemic, some learners spent up to 18 hours daily on electronic devices, while the group average was 5 hours daily.
Television viewing increased by 37.3 per cent during the pandemic, while cell phone usage increased with 41.5 per cent. Learners watched more
than 6 hours of television daily, as well as spent more than six hours 110 daily on cell phones. The daily average for the group was 2.5 hours and
1.5 hours for television viewing and cell phone usage respectively during the pandemic. Parents also indicated that all of the learners used
electronic devices for educational purposes during the pandemic, which amounted to 118 hours daily for the group and an increase of 54.2 per
cent. The amount of time that parents were engaged with electronic devices, together with the learners, increased by 36.7 per cent, which totalled
139 hours daily for the group and an average of 2.43 hours per learner. 5.2.3 The levels of electronic device usage by Grade 2 learners The third
study aim was to categorise learners into different levels of electronic device usage (minimal usage = one to two hours daily, average usage =
three to five hours daily, high usage = 6+ hours daily). The responses from parents indicated that sixteen learners fell into the minimal usage
category and accounted for 21.5 hours (7.66 per cent) of the total daily screen time from the Screen time Questionnaire. The data from the
questionnaire indicated that twenty learners could be categorised as average electronic device usage and accounted for 71 hours (25.3 per cent) of
the total daily screen time. The high electronic device usage group included the remaining twenty- one learners, who accounted for 188 hours
(67.02 per cent) of the total daily screen time. The high usage group had a shocking average daily screen time of 8.95 hours. Purposive random
sampling_was implemented to select ten learners per group to participate in the remaining two questionnaires. 5.2.4 The impact of the different
levels of electronic device usage on the social development of Grade 2 learners The fourth study aim was to evaluate the impact of different levels
of electronic device usage on the social development of learners. The Grade 2 (Grade 3 in 2022) learners’ Grade 3 teachers participated in the
Social Development Questionnaire and rated the social development of learners on a scale of 1 (Poor) to 5 (Excellent). The teachers could also add
additional qualitative comments regarding the social development of learners with the semi-closed ended questions. The main categories of social
development were sacial interaction with peers and parents, social play, and individual social skills. All of these social development skills are
normally developed by age eight (Grade 2) and these learners were all in Grade 3 at the time of participation (Kid Central, 2018:1). The data
collected from the Social Development Questionnaire indicated that the minimum usage group had an average rating of 3.6 (72 per cent) for
averall social development, while the average and high usage groups had an average score of 2.8 (55 per cent) and 2.6 (52 per cent), respectively.
The minimum usage group had the highest rating of 5 (Excellent), while the average and high usage groups had a mode of 3 (Good) and 1 (Poor),
respectively. The variance for the minimum, average and high usage groups were 1.09, 0.52, and 1.02, respectively - which indicates a varying
degree of dispersion between the responses within the group, where the average usage learners’ ratings are the most similar overall. The
qualitative data supported the quantitative data in describing the underdeveloped social skills of the learners. The teachers noted that some
learners average and high usage learners were not socialising with peers and were very shy. The average and high usage learners were also noted
to be very dependent on their parents and had parents who did everything for them. The teachers remarked that some of the average and high
usage learners did not participate in fantasy play and others struggled to play with other children when making up their own games and rules -
which often led to fighting. In terms of individual social skills, the average and high usage learners were aware of their academic performance, but
no effort was put in to improve. Some of the average and high usage learners did not display empathy or remorse and struggled with identifying
emotians of others. The teachers also noted that all three groups had learners who did not participate in any sports and did not cope well with
losing. The qualitative data therefore indicates that the average and high usage learners had more challenges with social development than the
minimum usage group. 5.2.5 The impact of the different levels of electronic device usage on the cognitive development of Grade 2 learners The
fifth study aim was to evaluate the impact of different levels of electronic device usage on the cognitive development of learners. The learners
participated in a mathematics achievement test (Cognitive Development Questionnaire), which had questions that covered the five main
categories, as stated in the Curriculum and Assessment Policy Statement (CAPS) for Basic Education. These categories are Numbers, Operations

of the Grade 2 curriculum and all of these areas are covered by term two of Grade 3. The two main types of mathematical errors were also
identified, and mistakes made by learners were categorised accordingly, namely Computational/Careless errors and conceptual errors. The data
from the Cognitive Development Questionnaire indicated that 123 errors wer Computational/Careless (27.3 per cent of answers) and 101 errors
were conceptual (22.4 per cent of answers). The remaining 50.2 per cent of answers were correct. This is a clear indication that the learners




struggled with understanding the mathematical concepts and reading with insight and made careless mistakes when completing calculations, even
though most of the questions covered Grade 2 work (Lake, 2016:4). The total for each participant was calculated out of fifteen, to determine the
cognitive development of the three groups. The average scores of the minimum, average and high usage groups were 52 per cent (71 errors), 51.3
per cent (73 errors), and 46.4 per cent (80 errors), respectively. The overall modes for the minimum, average and high usage groups were 11, 5,
and 4 out of 15, respectively. The variance for the minimum, average and high usage groups were 7.76, 11.81, and 8.2, respectively. This
indicated a very large varying degree of dispersion between the responses within the groups. It is evident that the minimum and average usage
groups fared slightly better than the high usage group in the mathematics achievement test, even though all three groups made numerous errors
in their calculations, based on work that was mostly covered in Grade 2 and the learners were not performing well on Grade 3 level yet. 5.2.6 The
impact of electronic devices during_the COVID-19 pandemic on Grade 2 learners’ socio-cognitive development The main question and hypothesis
for the study was to determine if electronic device usage by Grade 2 learners during the COVID-19 pandemic had an impact on their socio-
cognitive development. The Social and Cognitive Development Questionnaires were both subjected to ANOVA to determine if the data was
statistically significant at p > 0.05 to reject or accept the null hypothesis. The f-ratio for the Social Development Questionnaire was calculated as
2.81, which points to a higher variation between the means of the groups than what could be seen by chance. The p-value is 0.077, 113 therefore,
the result is not statistically significant at < 0.05 and indicates strong_evidence for the null hypothesis. However, the data clearly shows that there
is a definite impact on the social development of learners, where the minimum usage group demonstrated the most progress in social skills
development of eight-year-olds. The f-ratio for the Cognitive Development Questionnaire was calculated as 0.18, while the p-value was 0.83. The
result is, therefore, not statistically significant at p_< 0.05 and also indicates strong_evidence for the null hypothesis. However, the data clearly
indicates that cognitive development in terms of mathematics is impacted immensely, since the learners were only able to answer 50.2 per cent of
the questions correctly overall. It is apparent that the learners have yet to master the mathematical cognitive development skills of Grade 2 and
are underperforming in Grade 3. 5.3 Research outputs and main contributions of the study This study addressed the fact that previous studies
mainly outside of South Africa have explored the numerous implications of electronic device usage on the development of learners. These studies
showed that the socio-cognitive development of learners may be impacted negatively. The COVID-19 pandemic has possibly increased media
exposure of learners due to quarantine at home and online learning. It was therefore necessary to study the impact of electronic devices on the
socio-cognitive development of Grade 2 (Grade 3 in 2022) learners in South Africa. The study indicated that there is an impact related to the levels
of electronic device usage by learners on their socio-cognitive development, even though the results are not considered statistically significant and
support the null hypothesis. In terms of social development, the minimum, average and high usage groups scored 72, 55, and 52 per cent
respectively - which indicates that the minimum usage group demonstrated the most progress in the social development skills of eight-year-olds.
In terms of cognitive development, the minimum, average and high usage groups scored 52, 51.3 and 46.4 per cent respectively in the
mathematics achievement test. It is important to note that the mathematics sums were mostly taken from the Grade 2 CAPS, up until term two of
Grade 3 - which indicates that all groups of learners are experiencing numerous negative implications with their mathematical calculations. It is
also noteworthy that online learning_and a lack of face-to-face classroom teaching play an fundamental role in the delay of the socio-cognitive
development of learners. This study specifically addressed three gaps in existing research. The first gap was the lack of studies about the impact of
electronic devices on the socio-cognitive development of learners in South Africa. Previous studies were done in Singapore, Saudi Arabia, North
America, UK, and Australia, to name a few (Tung, 2016:1; Al Sagr & Al Sagr, 2020:4; Marsh et al., 2020:284). This study specifically addressed
the impact of electronic devices on the social and cognitive development of learners in South Africa, with a focus on learners in Cradock in the
Eastern Cape. The second gap in the existing research was the lack of studies about the impact of electronic devices on the socio-cognitive
development of Grade 2 learners (Grade 3 in 2022), who are eight and nine-year-olds. Previous studies focused on children younger than two,
under five, aged six to seven, nine to eleven and learners older than twelve (Gottschalk, 2019:13; Kaur et al., 2019:784; Lin, 2019:119;
Tumbokon, 2020:1). This study specifically focused on learners who were in Grade 2 in 2021, and who were in Grade 3 in 2022 when the data was
collected. These learners are all between eight and nine years of age. The socio-cognitive development skills of eight-year-olds and Grade 2
mathematics were the foundation for the questions in the related questionnaires. The third gap is the impact of the COVID 19 pandemic on the
amount of electronic device usage by learners, which is a very recent event. One South African study noted that the COVID 19 pandemic has led
to excessive screen time, however, this study did not mention how much screen time has increased or what devices are used (Chetty et al.,
2020:1). Some studies have been done in North America, UK, Germany, India, and China. All of these studies mentioned an increase in electronic
device usage and suggested that various aspects of childhood development may be impacted negatively (Wiederhold, 2020:359; Wunsch et al.,
2021:10; Dray, 2020:1; Dutta et al.,_2020:2; Xiang et al., 2020:531). This study specifically analysed the different electronic devices that
learners use and compared the screen time of each device before and during the pandemic. This enabled the researcher to calculate the increase in
screen time amid the COVID-19 pandemic. The SCT was the framework for the study, which is grounded in social observational learning and
cognitive processing (Schunk & DiBenedetto, 2020:1). This theory was applied to help determine how the usage of electronic devices affected the
socio- cognitive development of Grade 2 learners (Grade 3 in 2022), on the basis that children learn in the context of social relationships and
modelled behaviour (Kara, 2018:102). The results from the study indicated that the lack of in-person teaching, social interaction and heightened
screen time amid the pandemic impacted the socio- cognitive development of learners. The cognitive development of the learners was impacted
the most, which is evident in the scores of the groups in the mathematics achievement test. The data suggests strong evidence that social
classroom learning is critical for the socio-cognitive development of learners and that the pandemic impacted these developmental skills negatively.
Therefore, this study supports Albert Bandura’s Social Cognitive Theory of and its relevance in education. The findings of this study can be applied
in the real world and will benefit the |earners, parents, teachers and the Basic Department of Education. The parents of the learners will gain
insight into the severity of the socio-cognitive delays that their children face. Parents are the teachers at home and can research activities to do
with their children to improve the social and cognitive skills that are not yet progressing as expected for their age. Parents can also directly teach
and model social skills such as sharing, problem-solving, negotiating, and compromising. The teachers can plan for interventions and directly teach
social and cognitive skills. The teachers can do more revision of Grade 2 mathematics concepts in concrete and semi-concrete activities, which can
help learners to gain a better understanding of those concepts that are the foundation for the Grade 3 mathematical calculations. These
mathematics activities can be done in groups to encourage social interaction and learning, which enables learners to construct their own knowledge
and learn from peers. The teachers can also include more group activities when teaching new concepts and demonstrations. Social skills like
describing emotions, demonstrating empathy, and group cooperation can be modelled in the classroom and practised in groups. The DBE can
inform all South African schools of the impact of the COVID-19 pandemic and increased electronic device usage on the socio-cognitive
development of learners. The DBE should formulate an intervention plan or a curriculum enrichment programme, which specifically focuses on
improving the socio-cognitive skills of all learners. This will support teachers in preparing learners for becoming successful and holistically
functional 21st century members of society. 5.4 Limitations and shortcomings of the study This study had a few limitations and shortcomings. The
first limitation was the lapse of time since the conceptualisation of the first chapter and gaining ethical clearance for the project. The research was
intended to focus on the Grade 2 learners and their socio-cognitive development. These learners missed approximately five months of face-to-face
teaching in their Grade 1 year. However, ethical clearance was granted by the end of 2021, and by that time, the literature review and
methodology chapters had not yet been completed. The data collection took place in May 2022, by which time the learners were in Grade 3. The
Social Development Questionnaire still focused on the skills of eight-year-olds, while the cognitive development questionnaires contained mostly
mathematical sums and concepts from Grade 2 and a few calculations taught to learners by term two of Grade 3. The lapse in time may also have
influenced the answers given by parents regarding the electronic device usage by the learners, since more than eighteen months have passed
since the National Lockdown in South Africa. The second limitation was the overall sample sizes for the project. The Screen time Questionnaire
collected 57 valid responses from parents, out of the 108 possible responses. These 57 responses reflected the population of the town and all races
were represented. The sampling size for the minimum, average and high usage groups were ten learners per group. This sample size appeared to
be insufficient for ANOVA and the differing variances in the groups reflected the underlying reasons why the effect of different levels of electronic
device usage on the socio-cognitive development of learners was statistically insignificant and supported the null hypotheses. This could have
been avoided if the researcher had allowed all of the fifty-seven learners to participate in the social and cognitive questionnaires and selected the
ten learners per group who had the most similar responses. This selection would have lessened the variance between the learners within the
groups. The last limitation was the social desirability of answers given by the parents and the teachers. Both the teachers and parents were
encouraged to answer the questionnaires honestly, since it was guaranteed that the names of the learners would be discussed outside of the study.
Parents and teachers may have felt inclined to soften responses, for fear of what the researcher may think of the learners and their social
development and screen time behaviours. The researcher could address this limitation by following up on these questionnaires with adapted
questions for their age and developmental level when the learners progress to the next grade and have new teachers. 5.5 Recommendations for
future research This research topic and its limitations experienced in the study offers a few recommendations for future research. The time lapse
limitation can be remedied and improved upon by doing a longitudinal study on the participants. The socio-cognitive development and screen time
behaviours of these learners can be recorded yearly until these learners complete high school. This research will then track the socio- cognitive
development of the learners and indicate whether they overcome the delays in their socio-cognitive development or if they remain underdeveloped
in socio- cognitive skills, according to their ages and stages of development. The second recommendation would be to sample data from a much
larger population than one grade group at one school. All of the schools in a town could be invited to participate, or even all schools in a province.
This will enable the researcher to generalise the findings to the population of the country with ease. The research could even go as far as including
schools from all nine provinces and comparing the data between provinces, to determine if the impact of electronic device usage amid the COVID-
19 pandemic on the socio-cognitive development varies between provinces or the various school communities and suburbs. This research will then
inform the DBE of the nation-wide impact of electronic device usage on the socio-cognitive development of learners. The third research
recommendation is for the learners self-report on their electronic device usage behaviours and socio-cognitive development. The questionnaires
could be created in such a way that the choices made by the learners reflect their development in the socio-cognitive area, by testing the skills
relevant to their age and developmental stage. This will eliminate the social desirability of answers from parents and teachers. However, the
learners may also try to answer in a manner that they think is expected of them. The fourth suggestion is to assess the impact of electronic device
usage during the COVID-19 pandemic on the emotional and physical development of learners. This research could inform parents, teachers and
the DBE of the emotional and physical developmental delays that learners face. This future research could then be viewed in conjunction with the
conclusions from this study and could then be used to form a holistic representation of all areas of childhood development impacted by electronic
device usage during the pandemic. Finally, future research could take an in-depth look at the impact of online learning amid of the COVID-19
pandemic on the scholastic performance of learners. This study recognised that online teaching formed part of the delays in development. Future




studies could focus on how great the impact of online learning is on all subjects in the Foundation Phase (Home Language, First Additional
Language, Mathematics, and Life Skills) and suggest interventions to address these learning gaps. This research will help teachers to easily
identify the gaps in learning_and enable them to support learners in constructing and improving the necessary knowledge to bridge the gaps. 5.6
Summary Chapter 5 presented the conclusions and implications from the study. The key findings were discussed first, which began with the
amount of time spent by learners before and during the COVID-19 pandemic on electronic devices. This was followed by a discussion about the
levels of device usage by learners and how many Grade 2 learners (Grade 3 in 2022) fell into the minimum, average and high electronic device
usage categories. The impact of the |evels of electronic device usage on the social and cognitive development of the learners was first discussed
separately and it confirmed the null hypothesis of the impact of the different levels of electronic device usage on the socio-cognitive development
of learners. The research outputs and main contributions were presented next, which included how the research question was answered, which
gaps in existing literature were addressed, how the study confirmed the relevance of Mandura's Social Cognitive Theory of Albert Bandura, and how
these findings could be applied in the real world. The limitations and shortcomings of the study were discussed next, followed by recommendations
for future research, based on the limitations and shortcomings. Chapter 5 concluded with a summary of the content presented in the chapter. The
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