UNILORIN JOURNAL OF LIFELONG EDUCATION 7(1) 2023 AKINYEMI AND SALAMI

EFFICACY OFLOGO INSTRUCTIONAL PACKAGE ONDIGITAL COMPETENCY
SKILLSOFLOWER PRIMARY SCHOOL INOYO STATE, NIGERIA

IAdetunmbi L. AKINYEMI and?sholaA.SALAMI
Department of Science and Educational Technology
Faculty of Education, University of Ibadan
2Department of Early Childhood and Educational Foundations
Faculty of Education, University of Ibadan

CorrespondingAuthor
IsholaAkindele SALAMI
E-mail: ia.salami @ui.edu.ng; snappy600@gmail.com
Phone: +2347055626002

Abstract

The lower primary classes (Primary | to 111) are last part of early years education which is
known as the foundation phase of basic education in Nigeria. This level of education is
meant to prepare the pupils for the fundamental skills and knowledge required not only for

further education but for successful living in the 21% century and beyond, hence the
introduction of Basic Science and Technol ogy. But the extent to which pupilsin public lower

primary schools, exposed to the digital skillsand knowledgein Nigeriaisin question. Based
on this, this study exposed primary school pupils to programming using the Language of
Graphics Orientation (LOGO) and measured their digital competence in it. The devel oped
LOGO Instructional Package (LIP) through action research and implemented the package
adopting a one-group pretest-posttest quasi-experimental design. Due to experimental

mortality, 349 pupils fully completed the study, which cut across ages 5+, 6+, 7+ and 8+

years from four schools. Data were collected using a self-designed LOGO Programming
Achievement Test (r = 0.70) and Computer Literacy Scale (A= 0.72). Descriptive statistics,
graphs, t-tests, and Pearson product-moment correlation (PPMC) were used to analyse the
data. Pupils at age 6 had competence in modules 6, 7 and 9 (Which deal s with the command
window, theinput box and turtleto draw and saving wor ks respectively) with a mean ranging
from 2.77 to 4.36 (6.0 being the mark obtainable) among other results. Computer skills
should be made compulsory in primary schools.

Key words. Primary school curriculum; LOGO programming; Digita competence; Lower primary
classes

Introduction

Primary education isthe foundation of formal or organized education that prepares childrenin
fundamental skillsand knowledge areas. It isregarded asthe most important level of education
becauseit servesasthefoundation for all subsequent levelsof education. The National Policy on
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Education (NPE) (FRN, 2013) defines primary education as education provided in an educational
institution for children aged 6 to 11 years plus. The policy emphasizesthe essential goalsof the
educational system, whichincludebut not limited to: thelaying of asound basisfor scientificand
reflectivethinking; developinginthe child theability to adapt to the changing environment; and
providing opportunitiesfor the child to devel op life manipul ative skillsthat will enablethechild to
function effectively in the society withinthelimits of hiscapacity anong others. To achievethese
godls, the NPE document of 2013 proposes practical, exploratory and experimental methods of
teaching and learning for Nigerian foundation schools.

Again, theAfrican Union 2063 agendahasthefirst aspiration to be aprosperousAfrica,
based on inclusive growth and sustai nable development. One of the objectivesfor achievingthis
god isto createawell-educated citizenry and askillsrevol ution based on Science, Technol ogy, and
Innovation (African Union Commission, 2015). Thedream of Africansinwhich the Nigerian
government believedin, can only beachieved whentheentirecitizenry isinitiatedinto thedigital age
through basi c education, starting from the foundation level - primary education. To reach these
gods, itisimperative to employ the useof Information and Communication Technologies (ICTs).
Thedigital erahasrevol utionized pedagogical practicesand expanded accessto quality education
by serving asacurriculum transformation (Agbatogun, 2010; Saravanakumar, 2018). The use of
ICT enables learners to be more creative and imaginative as well as encourages learners to
communicate more. Itincreases the learners’ confidence to participate actively in the class; enhances
thinking capacity so asto enablethinking outsidethe box and makesthe best use of their learning
process (Ghavifekr & Rosdy, 2015).

Thereisawidespread belief that computer technol ogy can and will empower teachersand
learnersby shifting teaching and | earning processesfrom highly teacher-dominated to learner-centred,
resultinginincreased learning outcomesfor thelearnersby creating and alowing opportunitiesfor
learnersto develop their creativity, problem-solving abilities, informational reasoning skills,
communication skills, and other higher-order thinking skills (Akinyemi, 2013) whichisthegoa of
ingtructionsin Language of Graphics Orientation (LOGO).

LOGOwasoriginated at the M assachusetts Ingtitute of Technology in 1967. Theoriginator
is Seymourt Papert and hiscolleagues. Theaim wastofacilitate the use of computer for classroom
instruction among learners of different ages (Papert, 1980). Papert, acomputer expert, dwelled
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extensvely onthe study of development of thechild, usingtheinterface of Piagetiantheoriesand his
expertisein computer to examine cognitive characteristicsof childrentoinvent asoftware programme
tofacilitatesthe use of programming language by children (Torgerson, 1984).

Studieson LOGO programming i ndicates many positive effectson primary school pupils
(Pardamean & Honni, 2011; Aremu & Akinyemi 2014). Reportsindicatethat pupilshavemorefun
and aremoreenthus astic, when they haveincreased engagement inlearning and are moreinterested
in self-directed learning. Furthermore, they also have greater self-confidence, self-esteem and
increasetheir problem-solving and critical-thinking skills (Pardamean & Honni, 2011). Inaddition,
pupilsoften enjoy spending moretimeworking collaboratively and aremorewilling to sharetheir
work and help each other with theuse of digital tools (Akinyemi, 2013).

Asmuch asit hasbeen established that pupilsenjoy learningusing ICT and thisiscapable
of improving thelearning outcomes, it may a so be noteworthy to understand that one of therecurring
themesin theunder-utilization of ICT-related tasksisthelack of relevant competencies (Towol awi
& Onuka, 2011). Computer literacy has been defined as the ability to make use of computer
system for word processing, andysedata, develop small computer programmes, browsethe Internet
andingd| software(Idowu et al., 2004; Hall, 2005). Therefore, theprimary god of using computers
inyoung children education might be considered computer literacy. Hence, compuiter literacy can
be used to cover teaching children how to usethe computer asatool (amedium with whichto
caculate, draw or write); asatutor (to provideinstruction); asatutee (to be programmed); or asa
combination of thesethree(Tella& Mutula, 2008). Itisthus pertinentto study how the devel opment
of pupilsincomputer usage can be, not only directed towards 21 century ICT lucrativeskillssuch
asprogramming and digital skillsbut aso the extent to which they can be competent intheskills.
Theimproved interest and performance of pupilsin many | CT-rel ated studies have been attributed
to thetype of schools (privateor public) the pupilsattend. Thishasbeen asubject of debate among
educators (Corten & Dronkers, 2006). Generdly, it hasbeenfound out empirically, that pupilsin
private schoolsoutperformed their counterpartsin public schools. Etsey, Amedahe & Edjah, (2005),
inastudy of 60 schoolsfrom peri-urban (29 schools) and rural (31 schools) areasin Ghana, found
that academic performancewas better in private school sthan in public school s because of more
effective supervision of work. Thisfinding corroboratesthefinding of Onuka(2005) that private
primary schoolsin Nigeriaare better supervised than the public schools. Factors such as school
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type have a so been speculated to influence technol ogy use. Empirical studieshave shown that
variationsinratings existed asaresult of thetypesof school (Fuchs & Wossmann, 2004; Altonji,
2005).

Therefore, thisstudy exposed lower primary pupilsto LOGO and determinetheir leve of
competencein the 20 modules of programming carefully selected. The paper aso examined the
influenceof typesof school on pupilscompetencein programming. Theoutcome of thestudy could
inform primary education curriculumreform.

Theoretical M odel

Kerr’s Model of Curriculum Design

Kerr’s Model of Curriculum Development as modified by Urevbu (1985) was adopted for this
study. Kerr’s model contains the following four elements: objective, knowledge, school learning
experience and eva uation. Urevbu (1985) aversthat curriculum devel opment shouldfirst focuson
the obj ectiveto bereached, and di stingui sh between how knowledge and the subsequent learning
experience should be organized, integrated, sequenced and reinforced. While evaluation in Kerr’s
model isconsidered as collection of informationin termsof curriculum efficiency to improvethe
learning process. Thisisamplifiedinfigurel.

< > :
Objectives o Evaluation
= A
v v
School Learning
Knowledge ' ]
o ki Experiences

Fig. 1: Asimplified Version of Kerr’s Model of Curriculum Design (Urevbu (1985).
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Figure 1 presentsthefour € ements(objective, knowledge, evauation, and school learning
experiences) areinterrelated directly and indirectly. Every two element of themodel has double-
headed arrow, whichindicatethetypeof relationshipsthat exist anong thed ements. Thisreationship
ensurethat thed ementsshared d ose content which will not dlow derailing. Thefour dementscontain
in the model facilitate the achievement of the stated objectives. This study is anchored on Kerr’s
mode to organisethee ementsand contentsof LOGO ingtructional package. Thestated objectives,
the content, methods and the assessment and eva uation wereal arranged to follow themode!.

Fun-rigor Theory of Child Development

Thisstudy isalso partly anchored to F-R Theory of Child Devel opment which was devel oped by
Sdami, IsholaAkindelein 2018. Thetheory Satesthat injection of somedevel opmentaly appropriate
real-liferigoursto the day-to-day fun activities of children will bring about the devel opment of
economic skills (determination-for-success, invention, endurance, persistence, self-dependent) and
soft skills(responsibility, flexibility, team-spirit, integrity and courtesy) inthechildren hence, assure
of success. Thetheory establish why children education should be by fun activities and some
developmental ly appropriate rigour activitiesso asto incul cateinto thelearners, the economic and
supporting soft skills. Oneof such economicskillsisthel CT skills, two of whicharethe programming
anddigitd literacy skill. Thistheory isrelevant to thisstudy becauseit explainswhat would bethe
learning outcomeswhen thelower primary school pupilsareexposed to ICT activitiesinafun-filled
atmospherewith chalenging activities. The pupilswill not only acquirethe programming skillsbut
also develop someappreciabledigitd literacy skills.

Research Questions

1. Atwhat agedolower primary pupilsacquire competencesin each of the20 LOGO
Programming Language Package M odul es?

2. Whatistheleve of programming skillsand digital competence of lower primary pupils
beforeand after theintervention?

Hypotheses

H,1: Thereisno significant rel ationship between preand post-intervention digital competence
measuresof lower primary pupils.

H,2: Thereisno significant differencein thedigital competencesof pupilsbased on school types.
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M ethodology

Thestudy wasin two phases. thefirst was action research which invol ved the devel opment of the
LOGO Instructional Package (LIP) using Kerr’s Model of Curriculum Design (KMCD). KMCD

has four major e ements namely, The Objectives, Knowledge, School |earning experience and

Evauation. Themodel observesdud interaction between any two e ementsof the curriculumwhich

enabledl theeducationd activities concentrate on the set objectiveswithout derailing. The second

phase of the study adopted Salami’s F-R Theory of Child Development to implement LIP such that

the pupilswereexposed to devel opmentally appropriaterigour, whileenjoying playing with computer.

A one-group pretest-posttest quasi-experimental research design was adopted. Two public and

two private primary schoolsin Ibadan North Local Government Areawere purposively selected

forthisstudy. Thecriteriafor sdectionincludetheavailability of computer systemsaswell asenough
pupilsinPrimary [, I1 and I11. In each school, 25 pupilsaged 5+, 6+, 7+ and 8+ wererandomly

selected from Primary | to l11. This givesatotal number of 100 pupils per school. But due to

experimental mortdity, only 349 pupilswho participated fully and had compl ete datawere considered

inthedataanalysis. The stimulus and response research instruments used arethe Guideon LOGO
Instructiona Package (GLIP) and the responseinstrument titled LOGO Programming Competency
Test which wasasalf-designed instrument with psychometric property of ((r=0.70). Descriptive
statistics, graphs, t-tests, and analysis of variance (ANOVA) were used to analyse the collected

dataat 0.05level of significance.

Results

Research Question 1: Atwhat agedo lower primary pupilsacquire competencesin each of
the 20 LOGO Programming Language Package Modules?

To answer thisquestion, Table1 and multiplelinegraphispresentedinFigures1
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Table 1: Agein Relation to Modules M astered

Module 10 Let’s get started.  Afier completing the module, pupils were able to 3.6, Tand 8 5.6, 7Tand 8
open Microsoft Windows LOGO and identify Microsoft Windows LOGO

Software.

Module 2: How to Exit LOGO. At the completion of the module pupils were
able to open and exit Microsoft Windows LOGO software.

Module 3: LOGO Turtle Graphics. At the completion of the module, pupils
were able to Identify the turtle, Locate the turtle home position, hide the turtle
and show the turtle again,

Module 4: LOGO Opening Sereen. At the completion of the module, pupils
were able to Identify The Mam Screen and The commander Window on the

LOGO Opening Screen,
5 Mudule 51 LOGO Mumn Screen. At the completior of the module, pupils were .7 and 3 5.6, Tand 8
and  able to identify the title bar. menu bar. drawing area and vertical scroll bar on
o the LOGO Main Screen

Mudule 6: The Commanded Window, After completing this module, pupils
were able to identifv the commander window ard use the componant of the
commancer window.

74 Module 7: The Input Box and Teaching the turtle to draw a CIRCLE: After 5,6, 7and 8 5,6,7and 8
completing this module, pupils were able to describe the Input box, enter and
execute commands, draw different sizes of circles
& 10and  Module 8: Saving vour work. After completing this module. pupils were able 0. 7 and 2 5.6, Tard §
12 to save their pictures.
Madule 10 Turning Primitives in LOGO (Right/RT command). At the
completion of this modauie. pupils were able to identify the position. of the
turtle, tem the wrile to e right side at different steps using RT command
Madule 12: Printing your Pictares. Afier completing this module, pupils were
ablz to print their pictures.

9 Muodule 9; Primitives/Cotmunands in LOGO FORWARD and CLEAN 6, 7 amd 8 5.6, 7and 8
and Commands. At the completion of this module, pupils were able to apply the
11 rules of giving commands in 1.0OGO Programming Language, demanstrative the

use of FD and Clean commands
Module 11: Teaching the turtle to draw a SQUARE. At the completion of this
module. pupils were able to draw different sizes of squares.

13and 14 Module 130 Opening your saved picivres. Adter completing this maodule, pupils ¥ €7 und ¥

were able to open Lielr pletures.
Madule 14: PenerasePE. After completing this module, pupils were able to
demonstrare The enmimand Pererase/PE and the command PENPAINT.

1520 Module 15: PenPaint. Pupils were unable to use the command PENPAINT 7and 8 Tand 8
Module 16: Teaching the turtle to use repeat and cleartext commands. Pupils
were unable to use REPEAT command to draw different shapes, use the CT to Tand 8 None
erase.
Module 17: Turning Primitives in LOGO Left/Lt. Pupils were unable to, turn
the turtle to the right side at different steps using RT command B Tand 8
Module 18: Teaching the turtle to draw POYGONS. Pupils were unable to
draw different types of Polygons 8 8
Module 19: Changing PEN Calour. Pupils were ablc to change the PEN colour
Module 20: Letter Graphics in LOGO. Pupils were unable to use all the LOGO None 8
Primitives to make different designs and other graphics like alphabets

None None
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Table 1 presentsthe content of each module and the age of pupilsaswell asthetype of
school of those who were ableto master the content of the modules. For instance, age5, 6, 7 and
8 pupilsfrom both public and private school mastered module 1 to 4. whereas, only age 7 and 8 of
public schools mastered module 16 and age 7 and 8 of private school mastered module 17.

6
5 -
|
4
—e—Age5
3 —l— Ageb
i Age7
2

Fig. 1: Mean Scoresof Pupilsin LOGO Competence

AsshowninFigurel, thisstudy reveaded that dl theagelevelsof pupilsinlower primary
classes (510 8) obtained high mean scores, ranging from 2.39to 4.44 on modules 1 to 4. But pupils
of agefive had low mean scorein module 5 with mean scoreof 2.17. Thissameage (5 years) had
theleast mean score of 2.46 inmodule 6 and 4.02 in module 7 whichimpliesimprovement intheir
competence. Age 5 year old pupilsacquired no competenceat all in modules8to 20.

Pupils of age 6 had competencein modules 6, 7 and 9, with mean ranging from 2.77 to
4.36. Thisagelevel acquired low competencein modules8 and 10. The competencelevel of age
6 wasincreased in module 11 (mean = 2.62) after which it dropped to 1.66 in module 12 and
subsequently to zeroin al other modules.

Pupils of ages 7years and 8years had high mean scores, ranging from 3.24t0 5.00 in
modules6to 10. Again, age 7 also had rel atively high competency in modules 11 and 12 (mean =
4.16 and 2.58) but thelevel of competence dropped thereafter till thelast module. Age 8yearsold
pupils achieved competence up to module 14 (mean = 3.58) whiletheleve of competenceacquired

declined at modules 15 to 18 and no competenceat all on modules 19 and 20.
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With theseresults, it can beinferred that age Syearsold were ableto acquire programming
skillsand competence up to Module 7 with the skill of using Input Box to draw; age6 yearsold
wereableto acquire skillsup toModule 11 with ability to use FD and Clean commands; age 7years
old were ableto acquirethe skillsup to Module 12 with ability to printing their works and age
8yearsoldwereableto acquiretheskillsup to Module 18 with theability to draw polygonswiththe
programme.

Resear ch question 2: What istheleve of programming skillsand digital competence of lower
primary pupilsbeforeand after theintervention?

Table2: Programming and Digital Competence SkillsBeforeand After I ntervention

Age(Year) N Pre Scores Post Scor es Mean Gain
Mean Sd.D Mean Sd.D Value
5 82 2.94 2.27 20.54 7.01 17.60
6 87 4.85 2.73 27.86 4.92 23.01
7 90 3.98 2.18 32.02 4.82 28.04
8 79 4.73 2.38 34.63 4.87 29.90

Mark Obtainable = 50

Table 2 showsthat thelower primary school pupilshavereatively low programming and
competence skillsbeforetheintervention astheir mean scoresrangefrom 2.94(for age Syearsold)
t0 4.85 (for age 6yearsold). But at post intervention, the pupils have better skillsastheir mean
scoresrangefrom 20.54 (for age Syearsold) to 34.63 (for age 8yearsold). Again, the table shows
that age Syearsold pupilswere ableto acquired 17.6 pointsfrom theintervention; age 6yearsold
acquired 23.0 points; age 7years old acquired 28.0 points while age 8years old acquired 29.9
pointsfromtheintervention.

To answer theresearch question, it can beinferred that lower primary school pupils had
very low skillsin programming and digital competence beforetheintervention, but theskillswere
improved significantly after theintervention. Theseresultspoint to thefact that though the lower
primary school pupilshaveno programming and competenceskillsbut if given thetraining, they are
capableof acquiringtheskills.
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Testing the Null Hypotheses
Hypothesis 1: Thereis no significant relationship between pre and post-intervention digital
competence measures of lower primary pupils.

Table2: Relationship between Preand Post I ntervention Skills

N Mean Sd. Deviation r Sig. Remark
Prescore 338 41272 250669 477 000 Remark
Postscore 338 287751 756278

*Sgnificant at p< .05

Table 2 showsthat thereisasignificant rel ationship between the programming and digital
competenceleve of thelower primary school pupilsbefore and after theintervention (r = 0.48;
p<0.05). Therefore, thenull hypothesis 1 isrejected. Thisimpliesthat the amount of computer
literateskillsacquired by the pupil sbeforetheintervention can significantly influencethe skillsacquired
after theintervention.

Hypothesis 2: Thereisno significant mean difference between public and private schoolsin
achievement in LOGO Programming Language.

Table3: T-test Analysis Shows M ean Difference between Private and Public Schools
Pupils’ Competence in LOGO Programming Language

SCHOOL N Mean Sd.D. t df Sig.
Private 165 31.56 8.80 8.13 347 .000°
Public 173 24.38 7.68

*Sgnificant at p < .05

Table 3 showsthat private school pupilshad higher mean competence score (31.56) than
their public school counterparts (24.38). Thisdifferenceisaso showntobesgnificant (t=8.13; df
=336; p<0.05). Hence, hypothesis2isregected. Thisimpliesthat thereissignificant mean difference
in pupils’ competence in LOGO Programming based on school type.

Discussion of Findings
There are different types of computer programming for children, such asAlice - developed to
encouragegirlstowrite programming, kudo, RoboMind, Sratch and Languageof GraphicsOrientation
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(LOGO). Oneof theglobally accepted programming languages to introduce programmingin
Nigerian curriculumisthe Language of Graphic Orientation (LOGO). Thisstudy examined theage
at which lower primary pupils can acquire competencein LOGO Programming Language. This
study found that age Syears old were ableto acquire programming skills and competence up to
Module 7 withtheskill of using Input Box to draw; age 6 yearsold wereableto acquireskillsup to
Module 11 with ability to use FD and Clean commands, age 7years old were ableto acquirethe
skillsup to Module 12 with ability to printing their works and age 8years old were ableto acquire
theskillsup to Module 18 with the ability to draw polygonswith the program. Thiscould beasa
result of thefact that LOGO isasimple programming languagethat children can easily operate. It
offerseasy entry into theworld of programming becauseitinvolvesavery smplecommand. Besides,
pupilsare alwaysinterested and create joy to usethe computer and to interact with theturtleto
maketheir chosen designs. Ledieand Chen (2010) reported high child interest and drawing activities
astypical to aboveexpectation when using computer, usualy for practica, process-focused reasons
without being forced. However, Vail (2001) once warned against somerisks associated withthe
interaction of childrenwith computerssuch associa isolation, lack of imagination, repetitive, stress
injuries, poor concentration and even poor language and literacy skills, thisstudy guided against
theserisk by ensurethat the LOGO programming Instructiona Package designed for lower primary
pupilsare properly scheduled with their other academic activities so asto enable them blend the
acquisitionof thedigitd literacy with other learning outcomes.

Findings of this study showed that all agelevelsinthelower primary classeswereableto
acquire competencein modules 1 - 4. At thislevel, age 5 pupils were able to open Microsoft
Windows LOGO, exit LOGO software and identify LOGO Opening Screen. They wereableto
identify theinput box and command theturtleto draw different sizesof circle. Here, dl thepupilsat
lower primary classes, ages 5 to 8 years old demonstrated 100% competence. Pupils of age six
acquired more competence by being ableto differentiate between LOGO Main Screenand The
Commander Window; they wereableto gpply therulesof givingcommandsin LOGO Programming
Language by using Forward (FD) command in LOGO and Clean command to draw different sizes
of squares. Some set of pupils, most especialy thosein public primary school s cannot go further
because of their limited experience with computer system. Rache (2004) observed that childrenin
different locationsor from different family backgroundswill have different experiencesof childhood,

126



UNILORIN JOURNAL OF LIFELONG EDUCATION 7(1) 2023

and that whenit comesto ICT, not al children will be starting from the same point. Thisfinding
generdly corroboratesthefindingsof Harrison et al. (2002) that the use of ICT improvesattainment
levelsof school childrenin English, in Science and in Design and Technol ogy between ages 7 and
16, particularly in primary schools.

Leve of programming skillsand digital competenceof lower primary pupilsbeforeand after the
intervention:

Thisstudy found that lower primary school pupilshad very low skillsin programming and digital
competencebeforetheintervention, but the skillswereimproved sgnificantly after theintervention.
Thisfinding might beasaresult of thefact that computer hastheability to provide concrete experiences
for the pupilsto learn from. Pupils havefree accessand control thelearning experience, children
and teachers|earntogether, teachers encourage peer tutoring, and teachers use computersto teach
powerful idess. Thisfinding corroboratesthe view earlier findingsof Huppert (2002), that sSmulation
software used in sciencelearning provides higher achievements of studentsthan thosenot usingthe
simulation. Hyde and M ertz (2009) also found out that, inthe United States of America, thegirls
now perform aswel asboysin al gradeswhen exposed to computer-based |earning. Judgeet al.
(2004) havereportedthat itisincreasingly important for early childhood educatorsto introduceand
use computersintheir settings, particularly for those children who do not have accesstoitinthe
homelikemost pupilsin public schools. Providing learning opportunities at preschool meansthat
these children are better prepared for their school experiences. Offering accessto computersinthe
early childhood setting helpsto reducethedigita dividethat occursat school whenthosewho have
had accessin the home are better prepared for school activities.

Thisstudy found that private school pupilshad significant higher mean competence score
than their public-school counterparts. This implies that there is significant mean difference in pupils’
competencein LOGO Programming based on school type. The detailed results showed that the
private primary schools pupils of ages 5 to 8 acquired competencein modules 1 to 12, that is
opening Microsoft Windows L OGO, exiting LOGO software, LOGO Turtle Graphics, Identify
LOGO Opening Screen, ability to differentiate between LOGO Main Screen and the Commander
Window, executing commandsto draw different sizesof circles, savetheir works, useforward,
right and clean commands and many more. Thismight be asaresult of thefact the private school

pupilsarechildren of average Nigeriansmost of who haveaccessto computer system at homeand
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in school. Several researches haveindicated that people with more computer experience show
significant higher levelsof computer confidence and morecomputer trainingiseffectivea raising
user computer efficacy levels, which resultsinimproved performance on computer-rel ated tasks
(Torkzadeh & Koufteros, 1994; Marakas et al., 1998; Rozell & Gardner 111, 1999). The
programme enabl ethe child to takeininformation and then changesitin hismindtofit hisidess,
using neutra words, body outlinesand equipment achild can touch which giveshiman activerole
inlearning (Pardamean & Honni, 2011). LOGO Programming fitswell into this stage because
pupilsusethe softwarein such self-directed ways, can experience mastery and competence at
many different level sand can become more adept to programming.

Conclusion

Thisstudy investigated at what age can lower primary school pupilsbe exposed to acquisition of the
21% century lucrative I CT skills- programming and digital competency skills. Thisisimportant
because of the ages of pupilsat thisleve of education which spanfrom5to 8 years. Thisstudy has
reved ed that lower primary school pupilscan acquire programming skillsand devel op competence
indigita literacy. Thestudy wasableto exposeleve of skillsthe pupilscould operate successfully
with based ontheir chronol ogical ages.

Recommendations

Based on thefindingsof thisstudy, thefollowing are proffered for better primary education that

can competewith global education:

1.  AgenciessuchasMinistry of Education, Universa Basic Education Board (UBEC), Nigerian
Educationa Research and Development Council (NERDC) and other relevant stakeholders
should seetoit that the primary school curriculumisreviewed to incorporate 21% century
ICT skillssuch asprogramming and digital literacy skills. Thiscould be achieved through
coll aborative effortsamong the government agencies, private ICT companies, educationd
technology aswell aschildhood education experts.

2. It should now becompulsory for al primary schools, beit publicly owned or private ones, to
have|CT, most especidly, computer |aboratory inthe school s. For the children to be exposed
totheskills, thefacilitiesmust beavailable. Thiscan dso beachieved with collaborationwith
thecommunities, NGOsand philanthropistsinthe country.
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3. Alllower primary school teachers should be empowered with ICT skills. Since generalised
system of teaching, whereby aclassteacher will teach al subjects, isthe practicesnow, these
teachers need to acquirethe basic knowledge of ICT so asto enablethemincul cate such to

thepupils.
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