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~TATICAL CONCEPTS PRE-TEACHING STRATEGY

Mﬁ?ﬁm}t SCHOOL STUDENTS' PERFORMANCE IN PHY
ngEmA

AS PREDICTOR |
SICS IN ILORIN,

LB ADMUS, M. A. AKANMU and A. 0. AKANBI

/

pstract ;
?fu ents' performance according to scholars often follow a given pattern and that the

prin ciple of individual Idzjj’erences is ﬁn.*!her reﬂected.in variations fh_a{ exist in individual
pility. Thus, students perfor;pances in related sz{bjects from empirical evidences may
ollow the same pattern. This .study, therefore investigated predictive effects of the
‘nathematical concepis pre-te_achmg on physics students' performance. A total of 62 (F=30;
M=32) students drawn from intact class of two purposively selected schools (experimental
and control) in Ilorin, Kwara State, Nigeria that participated in the study formed the sample
frame for this study. Three research hypotheses with corresponding research questions were
tested and answered respectively. Being a quasi-experimental study, Physics Performance
Test (PPT) of five theory questions based on projectile motion covered in the study was used
10 elicit data and analysis was done with the use of t-Test and Analysis of Variance at 0.05
level of significance. Amongst others, it was found that students exposed to pre-teaching of
mathematical concepts performed significantly better than their counterpart not exposed to
same treatment. This study like other studies also affirmed that gender had no role in
students' academic performance. Recommendations in line with the findings were made.

Keywords: Pre-teaching, Performance, Predictor, Mathematics, Physics

Introduction

Physics is one of the subjects taught at the senior secondary level of the Nigeria educational
system. Physics as an important subject is central to technological development of any
nation. Thus, its place as one of the core subjects to the advancement of science and
technology cannot be over emphasized. It is regarded as basic science and closely related to
other sciences such as Astrology, Geology, Chemistry, Biology and Mathematics. For
Instance, Astrology interprets its result according to physical principles and so does geology-
Without a good background in science particularly in physics, Omosewo (2009) opined that
itmay be increasingly difficult to cope with the emphasis on molecular approach in biology-

Physics, as one of the basic science subjects offered at the senior secondary school, is the
Study of matter in relation to energy. Physics serves as the bedrock of modern techn_olggg
hich has found wide applications in several fields including medicine, agriculture. mm‘m':li
“Ommunication, engineering, architecture and food science. Physics offers stude "t}; E
APPortunity 1o think critically, reason analytically and t0 acquire the spirit 0,: enr}(&?g;mnk
cf.s?”p“(m of the nature of Physics as subject that provides learner the Oppo! MR

. g'ca“y thus creates synergy between Mathematics and Physics. . of relationship
ar "Sequently, Fakuade (1981) adduced that Mathematics 1S the S?Iemk Jwn quantities,

nong quantjties, magnitudes, properties and logical operations where unknc

|4




" i . : ently mastered ¢
is efficient because Integrating recently form a more complex
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nd properties may be deduced. Hence, the importance of mathematicS 5
S a

magnitUde;'fe science and 111athematics-rele_1ted subjects and, the‘l‘elati'onship that exit
everyday Ib’etweeﬂ Mathematics and Physics cannot be underestimated, [t implies thqts
mathematics gpq lt;

" particularly jects requires substantial amount of
matl3e111flt11°$'Srgllséesroﬁ:ﬂn whichcl{emains the hall mark of mathemat
ggﬁ:::ztgoos) referred 1o mathen_1atics as an indispense_lble tool in the study of Scie“ce’
while Fajemidagba (1986) had earlier regarded mathematics as both queen and servaps , falsl
the sciences. This implies that studenfS may not be. able to perform well in science subject ‘
without the knowledge of mathematics. In I!ne with these assertions, UWadiegwu ( 19858
observed that one of the problems of physics students is their inability to comprehe 3

mathematical concepts and to apply these concepts to the physical problems that [je it tll]le ]

heart of the topics in Physics. %

I1Cs. In the samme Vein

ledge of mathematics such as
pears under major topics like
physics. For example, vector
f mathematics. Consequently
perature, are revealed through

Manapure (2011) also posited that a student needs basic know
change of subject of formula to understand density, which ap
ecology in biology, diffusion in chemistry and floatation in

quantity, which is taught in physics, requires a great deal o

relationships between variables such as volume, pressure, tem
pics such as vectors, calculus,

the use of mathematical concepts. Different mathematical to
ems (Onwuka & Iweka, 2010),

logarithms and arithmetic are applied to solve scientific probl
The situation is the same for many topics in science subjects (Biology, Chemistry and

Physics) with inter-related concepts and overlaps areas of intersection in the content and
scope. The implication of this, is that, students' performance in mathematics, good or bad,
may have direct influence on their performances in other science or mathematics-related

subjects.

According to Fakayode (2000), students' performances often follow a given pattern and that
the principle of individual differences as they reflect variations in individual ability such as
high, average and low academic performance may also cut across other fields of endeavours.
Ayinla (2011) reported that Mathematics achievement among students' with high acaden}lc
ability had a mean score which is significantly greater than that obtained by students with
low academic ability. The scholar found out that the performances of the sampled Smdfr‘g:
followed almost the same pattern when compared to other sciepce rf:!atcd Sublegts-ts o
regression equation obtained revealed that increase in acadefrlllg,.ﬂ,%b“‘w of lfm :gcs. It
science based subjects is largely associated with increase in achievement in mat etl:-:lctiOﬂal
was submitted that many factors which includes learners' learning sty lest’h ;nfg;nding-
modes and pre-teaching of mathematical concepts could have a‘ccounted ﬂerthuS chould be
all these factors, pre-teaching was said to have contributed significantly an o
encouraged for enhanced performance among students. - ed that when
Researches such as those of Lalley and Miller (2006); Gelderblom (Ztoogﬁfiltﬁxnts learn ©0
the component skills of handlin g mathematical procedures are pr ?ﬁeauﬁ) rr;p onents al
solve mathematics related problems much faster than when ews of these 5011‘3[:2{;
0

. : in the vi :
procedure weré learned at the same time. Pre-teaching concept asier than simultan®
omponents 18 € * skill, This Stmteg);

; ’ /ma | -
mastering the components and integrating them to 10 e Iess(;d :
which usually includes teaching key component skills prio king Wil
‘ V hool students of all abilities. :

unit is appropriate for elementary and senior s |
s, - i ‘ ‘ — 246 siassi i O . - ._J‘Jd!}
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' development by helping them not to caneans.

failit? 'l):n:ii‘;m:;gﬁ:;'istr};ct them fromkihe work., + 10 concentrate on Cvery word or
ulﬂ\ﬂo\\-ﬂ; 1o Gelderblom (2008), pre-teaching works preventively and provid
;‘\cc?ﬂiuz in the pupils concerned. For them, additional instructiop and learnin 11( e
Cmmdc.lj;fecti\'e. Pre-teaching can be done by the teacher, but the class must e (% - ‘miicould
w \m : s made available for it. Studies, however revealed that the concept of lgamled- "
ghai m:::en fully embraced in Nigeria. Hence, the poor performance of Nigeriagrset_lia(:hm-g
:he results of Senior Sc‘:hool Certificate Examinations (SSCE) conducted by the West A frican
Examinations Council (WAEC) bfat\ween 2008 and 2012 showed that lesg than 50% of
candidates who registered for Physics and Mathematics obtained credit

' passes. Specifically,
12008 and 2009 for Physics and 2009, 2010 and 2011 for Mathematics candidates obtained

less than 50% as shown in Table 1. The data on table 1 shows the enrolment and performance
of students atthe SSCE level. ;

Table 1

Enrolment and students' performance in Senior School Physics and General
Mathematics Certificate Examinations between 2008-2012 '

Physics ACq Mathematics A G
Year Total Sat Credit Passes % Total Sat  Credit Passes %
2008 415,113 200,345 4838 1,268,213 726,398 57.28
2009 429,174 186,940 4356 1,348,528 634,382 47.04
2010 463,755 237,756 51.30 1,306,533 548,065 41.95
011 563,161 360,09 63.94 1,508,965 608,866 40.35
2012 624,658 429,415 68.74 1,658,357 838,879 50.58

‘Source: Stafistics Division, WAEC, Kwara State Branch Office, Oko-Olowo, Tlorin

*

43.56%0 Was below
2012. On the other
prised of both
his is that as
)ghs are

The Percentage of candidates who passed Physics in 2009, thz:)t 1s,
eXpectation but the results obtained improved steadily to 68.74 e
ands, total passed percentage for General Mathematics (V_Vh'cll,‘ "[?::) of
Commercial and Arts students) followed undulating pattern. The implica

ical bru{lk[ht'Ol
- country, the stability and progress expected to guarantee technologica
Yetto be ach

: 51 in fieure 1.
ieved. The graphical illustration is as captured in figur

SIS
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& physics

%cradit passes

2012

years

Figure 1: Bar chart illustrating students' performance in Physics and General
Mathematics in SSCE (2008-2012)

Based on the data presented on table 1 and figure 1, it can be deduced that steady and similar
progress pattern in both Mathematics and Physws are needed for the Nigeria nation's quest
for technological greatness in the committee of nations. The main purpose of this study was

therefore to investigate the effects of pre-teaching of mathematical concept as predictot OI

senior school students' performance. The study focused on projectile motion an aspec tﬂt

motionin physics being an aspect that has reported repeated failure among students éngos;i
eports, |

questions are drawn from almost every year on the concept(WAEC Chief Examiner
CER,2014).

Research Questions " 1
* In this study, answers were provided to the followmgresearch questions: ¢ qudents

1. Will there be any significant difference in the posttest mean gain scores 0 poit?
exposed to and those not exposed to mathematlcal concepts ple—teachmg |
when taught projectile motion? o romale

2." . Isthereany significant difference in the posttest mean gam score of ma el‘:en taught

" gtudents' exposed to mathematical concepts pre- -teaching strategy W
le motion? - <mdents’
3 })Sr ﬂf::; any Sngf icant difference in the posttest mean gain SCOres %

KON - g e
Y

' ARSI

L
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sedto mathematical pre-teaching str

expo -
oring ability levels?

on s¢
ch vaotheses

side the following research hypotheses were formulate
Asa8U  jents exposed to-and those not exposed to mathe

' ma '
Ho,: sirategy when taught projectile motion will have no Sigt:;?ilc(;(r)l?ii?;;:rpre-tgachmg.
osttest mean gain scores. -
No significant difference will exist in the posttest mean
exposed t0 mathematical concepts pre-teachin
motion based on gender
il Thets: 10,50 significant difference in the posttest mean gain scores of students'

exposed to mathematical concepts pre-teaching strategy on the basis of scorin
ability levels when taught projectile motion. ;

ategy when tay ght projectile motion based

Resear .
dand tested in this study:

Ho,:

gain scores of students
g strategy when taught projectile

Methodology

This study being a quasi-experimental research adopted the use of pre-test and post-test,
non-randomized, non-equivalent factorial design of 2 x 2 x 3. The instrument used for this
study was the Physics Achievement Test (PAT). Five theory questions based on the content
area covered, that is, projectile motion were adopted from the past WAEC Physics questions
(1995 - 2010). The test was administered to both the experimental and the control group
before and after the treatment. A total of 62 senior secondary school II (SSS2) students
drawn from two purposively selected co-educational public schools formed the sample
frame for this study. Three research questions were raised with corresponding hypotheses
formulated and tested at 0.05 level of significance. Hypotheses | and 2 were tested using t-
test while hypothesis 3 was tested using one-way Analysis of Variance (ANOVA) with the
use of Statistical Package for Social Science (SPSS 21.0 version) for data analysis.

Results

The experimental group was made up of 23 students (11 male and 12 female students)

while the control group had 39 students (20 male students and 19 female students)
respectively. .

Demographic Data
Table 2: Sumple Frame
Srowp N Male % Female %
xperimenial 23 12 52 11 43
\Q"l’.’IQ/_M 39 20 51 [ . | S—

| concepts pre-teaching

Ho :St _ .
i*Students expose xposed to mathematica . .
posed to and those not exp difference in their posttest

st _ .
raegy when taught projectile motion will have no significant

Tap, 820N scores, sis | was
T2l 3 shows that the p-value is 0,03 is less than 0.05. Therefore, the null YRSt B
Jectedand e alternative hypothesis which states that, there IS Slgmflcdartlcf) 'lre-teachinu of
E:)StteSt Mean gain scores of students' exposed and those not eXPOZeThis?mplics that the
athemajcy| concept related to projectile motion in Torin was upheld. he treatment they
Performance of students expose(ri) tonre-teaching was not due to luck but the tre

i . -
.
At g s HAEIHY
s e
i, , e
i, s

. P
ke e
R i et » i
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: d 6.30 for experimenta]
posed to given the mean posttest score of 1 0.70 an p
were exXpo =

and congy
eroup respectively.

t Analysis Showing Differences in Post-test Mean Gain Score of Students iy Contrgg
Table 3: f-fest Anatys
and Experimental Groups

: - Std. Post-tést  Std.
Group No Pre-test

- DL pvalue
Xy X5 X=Xy :
- 1 23 212 7.13 2.1 - 1070 20.9 0.03
gget::{l 5 3; 195 467 28.3 6.30 8.8
Correlation is significant at the 0.05 level * ] —_—
Ho,:No significant difference will exist in the posttest mean gain scores of students' €Xposed
to

mathematical concepts pre-teaching strategy when taught projectile motiop based
on gender ’ ,

s given similar task and €xposed to same
treatment, both male and female would perform almost equally; this is evident in the close
margin of the mean (2.33) though in favour of female students.

Table 4

t-test Analysis Showing the Difference in Post-test Mean Gain Score of Respondents Based on

Gender.

Variables No of Mean Standard t-value p-value

Students Deviation
Female 11 30.91 10.97 0.52 0.94
Male 12 28.58 10.60 0.52
Correlation is significant at the (.05 level *

est mean gain scores of students' exposed to pre-teachin

0 projectile motion in Ilorin base
scoring levels is upheld. However, the

t=}
d on high, medium and low

- g
high scorers benefitted the most, followed by mediut
scorers and then the low scorers,
Table 5 .
One-way ANOVA of the Scoring Leveys :
Grouups Sum of Df Mean ¥ Sig.
Squares Square T
Between 2291.225 R VT 128978
g’i?ms 177.644 20 8.882
Groups

Total 2468.870 22
o Correlation is significant at the 0.05 le

20

vel *

\
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N where the difference lie, Duncan post-hoc tegt was conducte
vsis was dine at alpha.le\:el 0.05 and it was discovl;r:gttelti"\?StIS]jo“'n
oard since the level of significance is above the alpha leve| l:a 1Tre is
ts benefitted the most with 40.11, followed by the med rgely the

and then the low scoring students with 13,60 the least signiﬁc::lescori"g

-~

est for Testing Homogeneity of the Mean Groups

mber of Subset for alpha=0.05

High scorer
13.60

28.22

40.11
1.00 1.00 1.00

¥, the following are major findings of this study:

RN

ly significant difference in the posttest mean gain scores of
and those not exposed to pre-teaching of mathematical concept
e motion in Ilorin. The experimental group benefitted the most

al significant difference in the posttest mean gain scores of
ents' exposed to pre-teaching of mathematical concept related

in Tlorin. Which implies that male and female students

*when exposed to the pre-teaching; and
ifference in the posttest mean gain scores of students’ exposed
natical concepts related to projectile motion in Ilorin based
 scoring levels. The high scoring students benefitted t

n and low scoring students respectively

» 4




ALTIKMAR JOURNAL OF EDUCATION, VOL, 2 NO, 2 DEC EMBER, 215

J ome of  Akanmu and Fajemidagba(2013) 3111([}1 that, though (he thieg
with the outeome ol "\;]“3“‘.‘ - d low scoring students benefitted from the treatment, gy,
categories, that i.@‘l\_?!;lf)@ ‘mt;d'm\t}) iam-w(?l“b" i n; edium and low scoring students. Itean b,
high iy {;Qn:‘\mﬁtj&: ?irldggttgg;;”ﬁy will need regular intervention to meey up with
g:;iik l;ilizlt?gii\;t}zdn Rs interm of'academic }?erl’m'm ance.

§§§*§“§\Nt‘]?cﬁ‘i§?::i\n\gx of this study, the following l'GCO‘]"""e"datiQF‘s Were considere

-:ppmpt l;“;:l pre-teaching of mathematical concepts retated to all _tOPiC_S i physics js
recommended as shown in this study. Thus, the heed to lde.:ntlfy, collate gpg
incorporate such topics in the physics textbooks in order to sustain le‘arners' interes
'via basic requisite mathematical knowledge for desired performance in physics.

i, Male and female students should be given equal task and similar Opportunity g
express their critical thinking ability since gender, from this study, has been seey as
playing norole in academic performance of learners.

11, Authors of physics textbook could as a way of improving the content of their text

- assemble the relevant mathematical concepts in each physics topic and treat them g
requisites to the physics topics. This may enhance better self-study among students
and improve their performance towards absolute education.
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