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ABSTRACT

This study was carried out to determine the Effects of Mobile — Based Augmented Reality on Students’

Achievement and Motivation in Chemistry among Secondary Schools in Sanga local Government Kaduna

State. The study adopted a quasi-experimental design using a target population of 284 SSS2 chemistry students.

omly selected from the population guided by

The sample of the study comprised 163 chemistry students rand
ps. The

Resecarch Sample Advisor using intact classes and randomly assigned to experimental and control grou
research instruments used were adopted and confirmed reliable using Cronbach Alpha method of internal
3 for questionnaire on motivation towards Mobile-Based Augmented Reality

consistency with cocfficient of 0.8

(QUMOBAR), and 0.75 for Organic
ndard deviation, mean rank, sum of rank, z-test, ANCOV

Chemistry Achievement Test (OCAT). The collected data were analysed

A. The findings of the study revealed

using mean, Sta
rence in the mean achievement SCOIC of chemistry students in the experimental and control

that there was diffe
ded among others that Ministry

ically significant. It was recommen

ssional bodies should encourage chemistry teachers to integrate

um planner and profess
ented Reality (MOBAR) while teaching, so as to enable students learn and participate

groups though the difference was 1ot statist

of education, curricul
Mobile — Based Aug

fully in the Jesson.

o — Based Augmented Reality, Achicvement, Chemistry

Keywords: Mobil

432
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Background to the Study
Chemistry 1s considered t
$ 0 be ¢ icated :
a complicated and abstract science due the use of notions which are not objects

of direct understandin A
. @ g. As a result, students have to create images of virtual objects exactly in their
imaginations. However all s Al

, not all students have the ability to create such objects or to create them in an

appropriate way; henc :
J e teachers have to device a means of teaching to intensify visibility always. It has also

been observed t : i
hat many students taking chemistry have problem in learning and understanding molecular

structures 1 i : :
es in organic chemistry (Samart, 2012). This may be attributed to the lack of visualization of the

spatial structures of organic molecules which they are taught in a two dimensional representation on the
blackboard or in textbooks. Understanding organic chemistry, therefore, depends on understanding the spatial

structures of organic molecules.

The main problem with traditional teaching methods is maintaining the interest of the students into the
learning process as classroom, information keeps flowing from the teachers to the students. Anthony and

Paller, (2018), highlighte
g materials. MAR, ho

ws a better understanding (Shuxia Yang et a
dents without any opportunity for questioning.

d that the fundamental key for increasing information retention is by repetition of

wever as an educational product, provides direct, interactive, and vivid

subject Jearnin
visualization, which allo 1. 2018). Conventional cachingampn S
process of deliveri

acher has the monopoly of know

is viewed as a 1g required instruction to stu
Jedge required to be imparted.

This means that the t€

ect remains low in Nigeria. The aforementioned statement 1S

chievement in the subj
ondary School Certificate Examination (WASSCE)

ats in the West African Sec
port (2014/2015/2018). For students to learn more and better learning
% =)

As a result students’ 2

attested to in the result of stude

ported in the C
oth cxperiment
m hands-on exper

hief Examiner’s e
al and interactive and s
ijences and repetition of subject learning materials.

as 1e
hould include the repetition of subject learning materials. We

has to be b

Jearn more {10
practice implemented by a teacher aimed at transmitting skills (knowledge, know-how, and

Teaching is the
to a learner, d student, or any ot

sonal skills)
al, 2012) It i
an individual acqu

()”S an SySACII[d 1 actl lty @
1 - t G (;1 Vv €S g o

her i i : v .
e er audience in the context of an educational institution
(Manucl et

attempt 0 help
conscl

s therefore appropriate o say that teaching is a deliberate and conscious interacti
scious ractive

ire a meaningful change of attitude, knowledge, idea and skill. It is theref
A . It is therefore

a deliberat®s

able learncrs to

Ll cesooer d with conventional teaching approach, innovation and innovative tools will
ols wi

a ChiCVC WOl'th\ hilC kn V l - ¢ 1 i I
A t N (0A%Y Cdge, acC lange mn bCh'dVlOUI‘ alld ¢ I 1 [

address the S
have to be used in teaching and learning. Therefore, this study seek to improve students’
s i : nts’ cogniti ili
interactivity, leveraging on the flexibility and visualization of the AR technol gnitive ability and
; ogy.

433
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ORGANIC CHEMISTRY

GENDER

v

MOBILE-BASED AUGUMENTED REALITY ACHIEVEMENT
PACKAGE MOTIVATION

GENDER

Figure 1.1: Conceptual Framework of the Study

It is on this background that this rescarch work was carried out to determine the Effects of mobile — based

augmented reality package on students’ achievement and motivation in chemistry among secondary schools in

Sanga local government Kaduna State.

Aims and Objectives of the Study

The aim of the study is to determine the cffects of mobile — based augmented reality on students’ achievement
and motivation in chemistry among secondary schools in Sanga local government Kaduna State. Specifically

the objectives of the study Were set to

1 determine the effects of Mobile Based Augmented Reality (MOBAR) on secondary schools chemistry

; hievement in Sanga local Government Area of Kaduna St
students’ academiC ac b

2 determing the effects of Mobile — Based Augmented Reality (MOBAR) on secondary schools chemist
; stry

students’ academiC achievement in Sanga local Government Area of Kaduna State based on gend
Gt

Research Questions
This study will be gui
1. Whatis the difference between the achicvement of students taught organic chemist ; .

d Reality (MOBAR) and those taught with traditional method? stry with Mobile Based

ded by the following research questions:

Augmente
5. What is the difference between the achievement of male and female stude -

with Mobile Based Augmented Reality (MOBAR) and those taught with tr.k;- ; nts taught organic chcmistry
Methodology aditional method?

(B 434 |
) ;
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Pursuant s thc Objcctivéé Of th ,. SR R e :
is research work, the researcher will adopt Quasi — experimental research (pre-

est, post-test, non-equivalent ¢ v i
- q and non-randomized, experimental and control groups). Quasi — experimental
design 1S an experimen 281 ' ai

g I tal design that aims to cstablish a cause — and effect relationship between an

independent and dependent variable
p and dependent variable (Thomas, L., 2024).The population for this study will comprise 535

chemistry students drawn fr s :
y rawn from the sixteen (16) Secondary schools in Sanga Local Government Area., Kaduna

tate for the 2023/2024 academic sessi : : .
S for the 2023/2024 academic session. However, a target population of 284 students of the SSS2

chemistry students will be used. £ Tt ~ - .
emistry students will be used. A Purposive sampling technique was used to select six (6) Secondary Schools
¢ schools are located in sub — urban communities and

out the sixteen (16) Secondary Schools. Some of thes
ity. The selected schools for the

this will enable the targeted population to have access to internet connectiv
{4 SS2 chemistry students from which a sample size of 162 (70 males and 92 females)
ling and used for the

study comprised of 2
an (1970) table, by simple random samp

students were selected, using Krejce and Morg
h instruments were employed by the rescarcher and used two for data

study. For this study, two rescarc
istry Achievement Test (OCAT) and Questionnaire on

for treatment. Organic chem
QUMOBAR).

collection and one
Mobile-based Augmented Reality (
ed to test the reliability o
y School Mayir, Sanga Local Government Area of Kaduna State who are

A pilot test was conduct f the instrument. A total of 30 Senior Secondary School
overnment Secondar
¢ selected for the stud
d to the students at a single administration using split-half method and the

Students from G
it of the sampl

SOCHEMBAR) were administere

ity coefficient was obtained using a Spe

even and 0dd qumbers and a reliability cocfficient of 0.75. The descriptive statistics (m
Statis g can,

mean rank and sur

y were used. The treatment instruments (OCAT and

not pa

S arman Brown formula. The scores aine
il scores obtained from OCAT were
divided nto

standard deviation,
test and ANC

SSESS relationship

n of rank) were used to answer research questions while inferential
¢ crentia

o OVA was used to test the research hypothesis at 0.05 level of significance, since the
i B s and differences between independent groups. ’ i
s of Research
sestions On

ile — Based Augmente cality
Mobile gmented Reality (MOBAR) and those taught with traditi
itional method?

Question

Analysi i
e: What is the differe stwee 4 :
ence between the achievement of students taugl
® s taught organi
€

Research Q

chemistry with

Resecarch question

was answered usi o : g

one was d using mean and standard deviation and is
presented in T

able 1.1
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|
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3 vement Scores of chemistry Std aut
with Mobile — Based A :
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Post-test

Table 1.1:
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Pre-test

Groups N Mean

S D Mean S.D.  Adjusted Mean Adj. Mean Diff

Experimental 96 25.89

NIRRT Qieos AR 2.46

Control S ey 7752 3034 ST T

Table 1.1 showed the Mean and S.D of Achievement Scores of chemistry Students taught with Mobile —
Based Augmented Reality (MOBAR) and those taught with traditional method. The result indicated that,
students exposed to Mobile — Based Augmented Reality (MOBAR) had a mean pre-achievement sCOIe of
2589 with SD of 7.101, post-test mean achievement score of 30.32 with standard deviation of 8.828, the
adjusted mean achievement was 4.43 while those exposed to traditional method had a mca‘n %)rc—acllievemc‘;nt
score of 28.37 with SD of 7 752 and mean post-achievement score 30.34 with standard deviation of 8..791, the
adjusted mean was 1.97. The different in the adjusted mean between the groups is 2.46 and this result
indicates that Mobile — Based Augmented Reality (MOBAR) had increased achievement scores of students
than traditional method did. The result shows that experimental group exposed to Mobile — Based Augmented

A radition: -, the
stter the ol group that was exposed to traditional method. However,
i ~rformed better than contro
Reality (MOBAR) pet

i were closely related with S.D of 8.791.
S dents m control group
responses of stu

Two: What is the difference between the achievement of male and female students
s 1woO.

estion .
Research Q“. i with Mobile — Based Augmented Reality (MOBAR) and those taught with
taught organic Ch¢

d? Research question two was answered using mean and standard deviation and is presented
method!’

traditional

in Table 1.2

7 436
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Table 1.2: Mean and Standard Deviation (SD)

Students taught wi i
e ght with Mobile — Based Augmented Reality (MOBAR) and those taught with traditional

Pre-test Post-test
Groups N Mean S.D. Mean SD) Adj. Mean
Male Experimental ADD NS (LU 29.19 9.701  2.98
Female Experimental 55 25.85 7.614 31.45 8.205 5.60
Male Control DS 35S (IR0 624 Sl 2 T 530
Female Control BRI (BN G078 28.87 9476  0.84

Table 1.2 showed the Mean and S.D of Achicvement Scores of Male and Female chemistry Students taught
with Mobile — Based Augmented Reality (MOBAR) and those taught with traditional method. The result
indicated that, Male students exposed to Mobile — Based Augmented Reality (MOBAR) had a mean pre-
achievement score of 26.21 with SD of 6.628 and posttest mean achievement of 29.19 with standard deviation
of 9.701, the adjusted mean is 2.98. Female students exposed to Mobile — Based Augmented Reality
(MOBAR) had a mean pre-achievem'ent score of 25.85 with SD 7.614 and posttest mean achievement score of
31.45 with standard deviation of 8.205, the adjusted mean achievement 1s 5.60 while Male students exposed
raditional method had a mean pre-achievement score of 28.50 with SD of 7.252 and posttest mean

to t

achievement 31.82 with standard deviation of 7.252, the adjusted mean was 3.30 and female students

exposed to traditional method had a mean pre-achievement score of 28.03 with SD of 6.078 and posttest
mean achievement of 28.87 with standard deviation of 9.476, the adjusted mean was 0.84. The result indicat
; . . . ; : es
that female students in experimental group had higher adjusted mean achievement scores than mal trol
e control,
male experimcntal and female control. However, the responses of male students in
control group were closel
scly

related with SiDofi.252.

Discussions

The findings from this study revealed that there was difference in the mean achiev
. : . ' ement
taught organic chemistry with Mobile-Based Augmented Reality (MOBAR) and those t : ;Cores o
se taught with traditional

method though the difference was not statistically significant. The finding is in a g
out by Chiang et al, (2014), and Jamali (2019), who found out that th S i e
¢ avera

students taught using MAR w ge learning achievement of the

as better than those th
at were exposed t iti
S 0 traditional methods i
S In natural science

d g

htms://bilselkongreleri.com/
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2), who stated that students taught with lap book with augmented reality clements in a

okt

P \Midak et al (

combination with the mobile application for study achicved better results in organic chemistry. The likely
explanation for this outcome may be connected to the fact that the Mobile-Based Augmented Reality

(MOBAR) provides the learner with a better way of understanding chemistry and an in-depth knowledge of
the content areca when compared to the traditional method.

There was no significant difference in the mean achievement scores of male and female students taught
organic chemistry with Mobile-Based Augmented Reality (MOBAR). This result is in tandem with Pribeanu,
(2018); Emin Ibili and Mark Billinghurst (2019), and Scbastian Habig (2020) who reported that the gender
differences are not statistically significant as regards the observed scores, intrinsic load scores of both male
and female students are below the average and gender has no effect on the intrinsic load and for science
education in general and chemistry education in particular AR technology provides a promising approach to
visualize complex concepts as this is supported by the consistently positive ratings of students respectively.
This alignment, likely, may be connected to the fact that the Mobile-Based Augmented Reality (MOBAR) 18
gender friendly.

Conclusion

This study concluded that, though the differences in the mean achievement scores of students are not
statistically significant, MOBAR has the potential to help students to access resources of knowledge,
collaborate with cach other, consult experts, share knowledge and solve problems, motivated behavior, which
would lead to better academic achievement than the traditional method. There is no gender disparity in the

achicvement capacities of male and female students taught chemistry using the mobile — based augmented
- : = nte
reality package which showed that package is gender friendly.

Based on the findings of this study, the researcher inferred thus: tools such as mobil
ile —

' . based au
reality that integrate open educational resources in an organic and transversal way in f: i
Yy 1 face-to-face, onli
, online and

Biended educational contexts gain acceptability due to a f] xibili e
() lblllty mOblllt
y , ¥, €ase of use and un

environment for online learning, a good alternative to t derstanding

ie regular tradition
3 . o al m
practice and mastery of information. cthod, and places emphasis on
Recommendations

1. Ministry of education, curriculum planner and professi
. $sio
teachers to integrate Mobile — Baged Augmented Realj s
i
students learn and participate fully in the lesso b e
n

become self- y allowing s

evaluated in order o improve students’
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s, seminars and conferences
order to trained scie e B . : . .

o trained science teachers on the integration of Mobile — Based Augmented Reality (MOBA

in the process of teaching and learning.
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