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veral researches investigated the effectiveness of CAI in teaching and learning at all levels of
sucation OVer the years. Researchers collated such studies for better inferences. For ng/ri S|o

jand Ma (2010) analyzed 85 independent effect sizes from 46 studies. A poms‘iti've covrrelag:r;
4z found between using computer technology as a learning tool to teach mathematics as
opposed to a presentation tool. Tekbiyik and Akdeniz (2010) reported a meta-analysis to
termine the overall effectiveness of Computer Assisted Instruction on students’ academic
schievement in science education from 2001 to 2007 in Turkey. This effect size was interpreted
3 an average student's achievement moved from the 50th percentile to the 87th percentile in
sence learning when Computer Assisted Instruction was used. In another report, Larwin
(011) reported meta-analysis of the effectiveness of CAI on students' achievement in
nostsecondary statistics education in 40 years. The results suggest that the typical average
sudent moved from the 50th percentile to the 73" percentile when technology was used as
nart of the curriculum. In a more complex study, Yesilyurt (2010) conducted a meta-analysis of
CAln science and mathematics in Turkey with the total Effect Size E++ = 3.8262 and critical
significance level p <0.0001. The results revealed that Computer Assisted Instruction was

Qite more effective than traditional teaching.
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Aims and Objectives
v Ofthe st 1 T a ¢
The Aim of the study was to an;szye the effect sizes of Computer Assisted Instruction(Cap)

studies in the department of Science Education, Federd University Of Technology Minna
petween 2006-215, Specifically, the study sought to determine the:

(!_) effect size of CAl in Biology across the years

(if)  effectsize of CAIin Chemistry across the years.

(iif)  effect sizes of CAI in Physics across the years.

(iv)  effectsize of CATin Geography across the years.

(V) effect size of CAI in Mathematics across the years.

(V!_) effect sizes of CAI in science subjects across the years. ‘

(V!!_) difference among the effect sizes of CAls across the science subjects.

(viii)  difference among the effect sizes of CAls across the years.

Research Questions )

The following research questions were formulated to guide the studies:-

(i) What is the effect size of Biology CAI studies from 2006-20157

(i) Whatis the effect size of Chemistry CAI studies from 2006-2015?

(i) Whatis the effect size of Physics CAI studies from 2006-2015”

(iv) What is the effect size of Geography CAI studies from 2006-2015?

(V) Whatis the effect size of Mathematics CAI studies from 2006-2015?

(vi)  Whatis the average effect size of the CAI studies in science subjects from 2006-2015in
Science Education Department in Futminna’?

(vii)  Is there any difference among mean effect sizes of the studies across the science
subjects?

(viii)  Isthere any difference among mean effect sizes of the studies across the years?

Research Hypotheses

The following null hypotheses were formulated :

HO,: There is no significant difference among the effect sizes of CAl studies across the
science subjects from 2006-2015

HO,: There is no significant difference among the effect sizes of the CAI studies across the
years from 2006-2015

Methodology

The study adopted ex-post- factor design. The population of the study comprises 545 CAI
studies conducted In the Science Education Department, Federal University of Technology
Minna from 2006 to 2015. Purposive sampling technigue was used to select 78 previously basic
science CAI studies in the department, which include 19 Biology, 2 chemistry, 9 Geography, 26
Mathematics and 26 Physics. Purposive sampling technique is used where randomization is not
viable, and when certain characteristic is targeted in the population (Gay, Mills &
Airasian,2009). Access to the data for the study was obtained from the Head of the Department
and CAI research reports were sorted out from all the projects, theses and dissertations in the
departmental library within 2006-2015 and were coded logically. Results of the posttest of each
of these research reports were collated and used in calculating their effect sizes manually
across the subjects using mean and standard deviation, effect size formulas as follows :- (t -

value :

P8| 176



8 owrra of Soewee Techmwingn Mgt -

TS g s

e

w3 TWED

€3 0

&3

N Tmw » oo mmm £
—_——— T e resuds r AN T
. N R = -~ ~N &~ ~ - &~
L ) 2 = B g
- i - e g
3T 5= = @gng S, = s SF v veas 3
. 42300 . ang S.= £ = 5% 7 Veer o
v-’_ 3‘_ - - \s‘s‘\ ~
-3 e g L
- - P # ==L v SXRIQES e
< TR WAt B 0 Yoo e gt - =
o (ITENE Wt Ser b =t = ™ -
R ~ = T = DO e
- i e O ~= T e <
- = Soce Scences PSS weser St R
wp I o .
Res Question One
gesed R ——— -
- < T 2VvEA0C T 5T O OOQY CAl & cBac Srre Wy
-zT3IUTE o e L UURSS Rt
= ~ AL >
_____ . —_—
S
—— — ‘~—““~—“; B
-n ‘
- I
: - i S = 3
: —— P
= - . 3
N - - » o
z 2012 X Sk
_‘ .- - L4 Y Nt
L DR g
- 3
2 35
> n: Ao
. e
- i) 3
- - B T
. S e
- o <
: -3 s
) -3 -
-~- ARV
- - = -
; : ~ J3
o g
= - U0
: e
oy - ol
: - <
=z =N _ = § \Q
2 At .

Code Year

-

’-
- i
NE -

T2die 2: Average effect size of chemistry CAI studies from 2006-2015

_ Effect Size

<




cpiee and Fdud Gt
Tawi il uf Solenee, Fechnology. Mathernstics

dean (JOSTHED), %15, o

': h:: Y Average effect size of geography CAl studies from 2006-2015
1 / Code Year f’zﬁi‘{? Size
K :'j M 20 | A ,‘ ’:A.
: 027 i 0.0%
A 6 i 5.0,
i ) ‘4 /{)ifﬁ - e
‘ ol 2017 e
Y53 - (4 JoASS
A (35,6 f‘?f! Q.04
g 071 o 5,50
- o 05
Total v R 4.34
Average 0.48
Tablie 3 reporte the effect size of C(:f;@(;:ph/ CAL studies &’..’:J’,', the ,:«":”_ i ":1“::(_- -
LS BTETR NEYS WY Wjeer, f”)m 0.03-3.50 and an average of (.47 /48"/’*/' i s sigr ‘ £5 3 lgrge effzrs - e
It clearly indicates that the uee of CATin tearhing Geography hzs been effectve
Research Question Four .
What 14 the average eoffect oize of fathematics AL studies from 2006-20157
Table 4. Average effect size of mathematics CAI studies from 2006-2015
S/N Code (et Sffect Size
! 001 2006 0.07 )
2 008 2014 2z
g 009 20000F, 3.35
. 010 20,0 .04
'» 0173 2014 LES
6 019 2014 L. 17
/ 021 2015 NG5
) 033 20014 .96
9 04, 20014 b132
10 0473 2014 AT
11 045 2014 5.5
172 046 2014 2.02
13 04/ 2014 .03
14 048 2014 0.032
5 059 2015 0.06
16 063 2008 1.84
17/ 064 2009 T A4
18 066 2010 .0
19 067 2010 G.03
20 068 2011 0.05
21 069 2011 0.62
o) 070 2011 0.03
273 073 2011 0.06
24 075 2012 G.C4
o5 080 2012 0.0=
26 081 2012 - oS
Total 10.46
Average - 0.40 -
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Ta " Physics -
/ Code Year
SN ——004 2010
3 072 2011
i 074 2011
‘ 076 2012
) 077 2012
? 079 2012
: 082 2012
. 083 2012
. 005 2013
0 024 2014
i 025 2014
12 026 2014
3 028 2014
N 029 2014
5 030 2014
5 031 2014
17 032 2014
3 060 2014
19 062 2014
il 040 2014
2 049 2014
0 057 2015
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Al studie
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0.06

0.49

0.04

0.40

0.05

12.58
0.57

0k 5 shows the effect sizes of physics CAI studies across the years. The effect sizes repofrfteeg
#nges from 0.04-4.38 and an average of 0.57 (57%) which is also. anterpretgd asa Itajr_gete
2. Thisis an evident that CAI has been effective in teaching Physics as a science subject.

Re

search Question Six

""étisthe effect size of CAI on the Five Basic Science Subjects?
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W Journal of Science, Technology,

T‘?‘f’_'? f_"_:ﬁ"efage effect size of the five CAI SCiﬂ’FfffEEq—s~r i e SR
S/IN  Subject  Number Of Studies __ Total Effect Sig -
———— 890 T
1 Biology 19 - )
2 Chemistry . '38
4.
3 Geography 9 "
4 Mathematics 26 LSS
5 Physics 22 16.43
Total 78 40.61
_Average . S—

Table 6 reports the grand average effect size over the years of the five basic science subjects,
The average effect size obtained was 0.52 (52%) which can be regarded as a large effect

size. This simply indicates that the use of CAI has been favourable in teaching the five basic
sciences.

HO,: There is no significant difference among the effect sizes of CAI studies from 2006-2015
across the science subjects.

Table 7: ANOVA of the difference in the mean effect sizes of cai across the

________ subjects N
Sum of df Mean Square F-value  p-value
__ ~ Squares . .
Between Groups 3.56 8 445 471 873*
Within Groups 71.008 75 947
Total 74.571 83

*= Not”sTgin'iﬁcant at0.05
Table 7 shows ANOVA results of the difference in the mean effect sizes based on the subject f

(8,75) = 0.471, P> 0.05. Therefore, the null hypothesis is accepted. It implies that there is no
significant difference among the effect sizes across the subjects.

HO,: There is no significant difference among the effect sizes of the CAI studies across the
years from 2006-2015

Table 8: ANOVA of the difference in the mean effect sizes across the years

Sum of df Mean F-value p-value
= __Squares ________Square -
Between Groups  3.446 8 431 P 884
within Groups 11126 75 948 d
Total 74.571 83

- Not significant at 0.05 B e s i et

Table 8 provides ANOVA results of the difference in the mean effect s
£(8,75) = 0.431, P> 0.05,. Therefore, the null hypothesis is accepted
is no significant difference among the effect sizes of the studies across

izes base of
-4 -
1L

L T
\ ~ i
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o ks ' = P
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Discussion

The aim of this s;udy was to Qetermine the gffect sizes of CAI studies from 2006-2015 in the
gepartment of Science Education, Federal University of Technology, Minna, Nigeria. Results for
e research question one shows tha'; the effect sizes of Biology CAI studies 0.46 (46%) which
can be interpreted as a l‘ar‘ge.effec_t size. This indicates that the use of CAI in teaching Biology
has been effective. Thisis in line with the findings of Tekbiyik and Akdeniz (2010) who obtained

1large average effect size ofl‘l. 12 from 82 CAI studies in science education (Biology inclusive).
The subjects moved from 507 to 85" percentile after using CAI

he results for the research question two indicated average effect size of chemistry CAI studies
across the years to be 0.05 (5%). By interpretation, this is but a small effect size. Alithough the
aumber of the chemistry CAT studies was too small for the analysis (i.e. only two studies),so
this could have contributed in getting the small effect size obtained. The result is parallel to that

obtained by Tekbiyik and Akdeniz (2010), Yesilyurt (2010) and Liao (2007) who obtained large
offect sizes in the meta-analysis of the CAI studies in sciences and Mathematics.

The results of the research question three indicated a large average effect size for Geography
CAI studies across the years, 0.48 (48%).This also supports the previous meta-analysis such
as Tekbiyik and Akdeniz (2010), Yesilyurt (2010), and Liao (2007) who got a large effect sizes

in their analyses of CAI studies. This also clearly indicates that the use of CAI in teaching
Geography has been positive.

Research question four yielded an average effect size of 0.40 (40%) in Mathematics CAI

studies across the years. As usual, the coraborates that of Tekbiyik and Akdeniz (2010),
Yesilyurt (2010), and Liao (2007) who obtained large effect sizes.

The results for the research question five shows an average effect size of 0.57 (57%) for
physics CAI studies across the years. This is an evident that CAI has been effective in teaching
Physics as a science subject. This in line with the finding of Yesilyurt (2010) who got average
effect size of 3.83 in physics CAI studies.It also corroborates those of Haas (2005), Tekbiyik and

Akdeniz (2010), Yesilyurt (2010), and Liao (2007) who got a large effect sizes in their analyses
of CAI studies in sciences.

Table 6 reports the grand average effect size over the years of the five basic science subjects.
The average effect size obtained was 0.52 (52%) which can be regarded as a large effect size.
This simply indicates that the use of CAI has been favourable in teaching the five basic

sciences. The findings are supported by all the cited studies like Tekbiyik and Akdeniz (2010),
Yesilyurt (2010) and Liao (2007).

The null hypothesis one was accepted as there was no significant difference among the effect
sizes across the five basic science subjects, This was also in support of the results of who found
no significant difference in Biology CAI studie;. Thus, nature of a subject is not determinant of
alarge effectsize according to the results of this study.

Also the null hypothesis two was accepted as the results indicated that there was no significant
difference among the effect sizes of the studies across the years. So years have nothing to do
with the effect sizes of the CAL studies, even though there was little variations in the effect Sizes

of each year of studies. The results indicated in significant difference across the year

pg l i81
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