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1,cduled t1mf' urtIc;, 2013).For d~cad · ''· ,.,,,,,.,.,,. l r, ,11 .., 

cc ,Jnd sc.n va rious institutions of learning ~ith es, ~AT havf! hcen 

~o 1·on , . h 1· . pos,~ive f ,n u,,,, fn I 

' 5rnJC I d reported in t e 1tcraturc using a method of ·. e~dback. 5 h , r l"!c1rn1n,1 

,n red an analysis called uc '~11<11'"!<; w,-r,-

coll0 . - meta•analyri, · 

1 
sis uses the effect size t o summarize results 

50 
t h , ' · 

r:1ewa~a i ni t (Coolidge, 2006) . Meta-analysis has the c at ~ach findings is PXpr 

standdaral studies, provide a means of identifying moderateavpac,ty to synth1:si1~ re;~~:sedfa,, d 

dv, u t mplex iss t · b · · anablr>s and - ron, 

n , . . answer o co - - ues a it ri ngs togethc d' - means to gene t 

dcrin1t1V~tudics ~nd rcco~cile_ t hem (G~y, ~ills, & Airasi~n~r 2o'~~arate resear~h f1nding./~r~~ 

~nrriar/c of the impact of an 1ntcrvent1on 1n terms of how h). ~n effect size gives a dirr>(t 

casur . I t' t th muc d1ffr>rcn . f .. . 

r11 or parts in time re a w e o · e standard deviation of th d' - ce 1s ound b0 tween 

grouP
5
d as numerical way of expressing the st rength or mag _et difference . Effect size is simply 

define 09 ) Eff t . n1 u e of a report d I . 

15 
& Airasian, 20 . ec sizes are usually expressed in decimal n e re at,on (Gay, 

r~il t sizes appear to be greater than one but they usually f umber. In few occasions 

effeC · · ' run rom O 00 to 1 00 p · · ' 

ct sizes denote that experimenta l groups did better, while nc ative · . : : os,t,ve 

effetrol groups dii better.Where the resu lt is 0 .00 it simply imp~es th ctffcct sizes indicate that 

con b h h · ' a none of the gro · 

tter that is to say ot t c experi mental and control groups are equal Th ups 15 

be ' ff t · b . • e result of a study 

xpressed as an e _cc size_ ca_n e more meaningfu l and more interpretable th h 

~otthc result is stat1scally significant. an w ether or 

several researches investigated the effectiveness of CAI in teaching and learning at all levels of 

education over the yea rs. Rescearchers collated such_ studies for better inferences. For example, 

uand Ma (2010) analyzed 8:J independent effect sizes from 46 studies. A positive correlation 

was 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 

determine the overall effectiveness of Computer Assisted Instruction on students' academic 

achievement in science education from 2001 to 2007 in Turkey. Th is effect size was interpreted 

as an average student's ach ievement moved from the 50th percentile to the 87th percentile in 

science learning when Computer Assisted Insrruction was used. In another report, Larwin 

(201 1) reported meta-ana lysis of the effectiveness of CAI on students' achievement in 

postsecondary stat istics education in 40 years. The results suggest that the typical average 

student moved from the 50th percentile to the 73'': percenti le when technology was used as 

part of the curriculum. In a more complex study, Yesilyurt (2010) conducted a meta-analysis of 

CAI in science and mathematics in Turkey with the tota l Effect Size E++ = 3.8262 and critical 

significance level p <0.0001. The results revea led that Computer Assisted Instruction was 

quite more effective than traditional teaching. 

Generally, the use of meta-analysis of effect size has t remendously inAuence the inferences 

been made on the effect iveness of CAI on academic achievement and other important t ra its as 

reported in several literature . 

Since th th th y have been in use for several 

Pu e advent of computers in the early 19 century, e d Computer Assisted 

ln;fose_s including learning w here most often than not, bis :aage o~~s to validate several 

CA/uction (CAI ). For quite long tirr:e, r_esearches w_ere em a~ t!vo:able resu lts. There were 

~umPackages in teaching and lea rn ing in schools with sever\ of dev eloped computer 

:iar(a.rous studies ranging from t he use of powerpoints to t e use·,nstruction Many results 

· · 9Ps in d.ff · t s in the classroom · 

·, '':aled _ . 1 ~rent subjects using proJeC or _ . ent with significant effects across 

~JbJf"lrt · f051 t1ve impact o f computers on academic achiev:~- 2011
. Yusuf & Afolabi, 2010; & 

L1fri-i} Bello, Wasagu & Kamay,2016; Gambari, 20lO; a 
I
'h t extent were those effects7 It 

1
: obvi srna n & Sad,q, 201 5). The question is, how rich or t~ w at report effect sizes of the 

':1•1r:n~~s . that most of the loca lly based researches o t ~~ the researchers' knowledge, 

1':: . -nls Particularly at undergraduate levels. To t he bes 

.;.. l 75 
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no stud . . f CAI studies in the department. This 
d Y was earned out to determine the effect sizes O t help reveal the strength of the CAI 

~tn d~rscdores t~e need to explore this type of investigation ° for other researchers within and 
u ies one in the department to serve as an eye opener 

outside the locale. 

Aims and Object• f Th A. ives o the Study C uter Assisted I nstruction(CAJ) 
e. im of the study was to analyze the effect sizes of omp_ ·M, Of Technology M. 

studies in the department of Science Education, Federal Universic, inna 
b_etween 2006-215. Specifically, the study sought to determine the: 
(~~ effect size of CAl in Biology across the years 
(~~~ effect size of CAI in Chemistry across the years. 
(~11 ) effect sizes of CAI in Physics across the years . 
(iv) effect size of CAI in Geography across the years. 
(v~ effect size of CAI in Mathematics across the years. 
(vi~ effect sizes of CAI in science subjects across the years._ . 
(v~~~ difference among the effect sizes of CAis across the science subJects. 
(v11I) difference among the effect sizes of CAis across the years . 

Research Questions . 
1:he following research questions were formulated to guide the studtes:-
( I~ What is the effect size of Biology CAI studies from 2006-2015

7 

( 11 ) What is the effect size of Chemistry CAI studies from 2006-2015
7 

(iii) What is the effect size of Physics CAI studies from 2006-20157 

(iv) What is the effect size of Geography CAI studies from 2006-20157 

(v) What is the effect size of Mathematics CAI studies from 2006-20 157 

( vi) What is the average effect size of the CAI studies In science subJects from 2006-2015 in 
Science Education Department in Futminna 7 

(vii) Is there any difference among mean effect sizes of tl1e studies across the science 
subjects7 

(viii) Is there any difference among mean effect sI::cs o· t'1c stL.C cs Jcross the years7 

Research Hypotheses 
The fo llowing null hypotheses were formulated : 
HO,: There is no significant difference a1110119 U1c et:cl: s =cs o• (Al s~udies across the 

science subjects from 2006-2015 
H0

2
: There is no significant difference among the L:tfoct sI7t'S of tlw 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 technique 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 researcl1 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: 

pg I 176 
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h ws the effect size of Mathematics acr OJ. Morch. zn ,n 
4 s O oss the y 1.1 

13ble O 02-3.02 and an average of 0.40 (4oo1i) T . ears and the ff 
frorn · h O • his is t e ect s 

range . n it is clear that t e use of CAI teaching Math _ 1n erpreted a 
1 

1zes reported 
~,p11cat10 , emat1cs has beeff s arge effect size. By 

. . n e ect1ve 
h Question Five · 

~esear~he average effect size of Physics CAI studies 
7 wnat IS 

5. AVerage effect size of physics CAI stud· 
rable . . - ---- ies from 2006-2015 

,,.,,,.---- Physics -- ·- ---

Code Year 

J!' ----004 - 2010 
1 072 2011 

' 

6 

s 

10 

12 
13 
1~ 

:5 
:6 

1S 
:? 
20 
2: 
22 
Total= 

~ age 

074 
076 
077 
079 
082 
083 
005 
024 
025 
026 
028 
029 
030 
031 
032 
060 
062 
040 
049 
057 

2011 
20 ]2 
2012 
2012 
2012 
2012 
2013 
201,1 

:->01 ·1 
:w1-1 
)() 1 ·1 

:in 1-1 

.1 01 • l 

;'n I· 1 

201 ·i 
2() 1 ·l 

2014 
2014 
2015 

-~Size 
4.38 - --
0.09 
0.82 
0.77 
0.04 

0.07 

0.0-1 
0 .04 

1.13 
0.05 
0 04 

0 OG 
0.06 

0 l ·1 
n 0,1 

L '.)4 

2.23 
O.OG 
() 49 
0.04 

0.40 
0.05 
12.58 
0.57 

iaole 5 shows the effect sizes of physics CAI studies across the years. The effect sizes reported 

·c~grsfrom 0.04-4.38 and an average of 0.57 (57%) wh ch s also interpreted as a large effect 
5 ze This :s an evident that CAI has been effective in teaching Physics as a science subJect. 

Research Question Six 
st 

s ~he effect size of CAI on the Five Basic Science Subjects 1 
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Ta_?le G: Average effect size of the five CAI scienc~ u__bject~ - - - - -- __ 
S/ N - --- . - - ----Of Studies Total Effect Size 

Sub1ect Number 
-- - 8.90 

Biology 19 1 

2 Chemistry 2 
3 Geography 9 
4 Mathematics 26 

5 Physics 22 
Total 78 

_Average ___ _ ______ _ 

0.05 

4 .38 

10.43 

16. 85 

40.61 
0.52 

Table 6 reports the grand average effect size over the years of the five basic sC1encc subjects 
T he average effect size obtained was 0 _52 (52% ) wh1ct1 can be regarded_ as a large effect 
size . This simply indicates that the use of CAI has been favourable 1n teaching the five basic 
soences. 

H01: There 1s 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 ca i across the 
subjects 

Sum of df Mean Square F- va lue p-value 
Squares 

--- - --- - - ---

Between Groups 3.56 8 .445 
471 

.873y 

W1th1n Groups 71.008 75 .947 
Total 74.571 83 

---
-.. = Not significant at 0.05 

Table 7 shows ANOVA resu lts of the difference in the mean effect sizes based on the subject f 
(8,7 5) = 0 .471, P> 0.05. Therefore, the null hypothesis is accepted . It 1mpl1es that there is no 
significa nt difference among t he effect sizes across the subjects. 

H02 : T here is no significant difference among the effect sizes of the CAI studies across the 
years from 2006-2015 

Tab !_~ 8: ANOYA of the_Q_ifferenc~n the mean effect sizes across thijears 
- Sum of df Mean F- value p-value 

~ uares _ __ _ __ Sq_uare _____ _ 

Between G ro u ps 3.446 

W1th 1n Groups 71.126 

8 .431 

75 .948 
.454 

,884"' 

Tota_l _ _ 74.571 
* =Not significant at 0.05 

83 

Table 8 provides ANOVA results of the difference in the mean effect sizes base on th" ,-uh ,c• 
f(8, 75) = o.431, P> 0.05,. Therefore, the null hypothesis ;s accepted. This indicates thJ t1cr 
is no significant difference among the effect sizes of the studies oC'oss t'le years 



1,,1 /011rnn/ of Science, Technology, Mnthcmnt/cs and F.rlucntlon {/OSTMED), 14 ( 1 ), Mnrcli, 2018 W 

oiscussion . . . 
aim of this study was to determine the effect sizes of CAI studies from 2006-2015 in the 

~:~artnient of Scie_nce Education, Federal University of Technology, Minna, Nigeria. Results for 
the research question one shows tha~ the e~e~t s_izes of Biology CAI studies o .46 ( 46%) which 

n be interpreted as a large effect size . This indicates that the use of CAI in teaching Biology 
~~s been effective . This_ is in line with the findings of Tekbiyik and Akdeniz (2010) who obtained 

large average effect size of 1.12 from 82 CAI studies in science education (Biology inclusive). 
~he subjects moved from 50

th 
to 85

11
' percentile after using CAI. 

The results for the research quest ion 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. Although the 
number of the chemistry CAI 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 
effect 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. Toe 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 
a large effect size according to the results of this study. 

Al h 11 hypothesis two was accepted as the results indicated that there was no significant 
_sot e nu mong the effect sizes of the studies across the years. So years have nothing to do 

difference a CAI t d. th h th 1·tt1 . . . . ff t sizes of the s u 1es, even oug ere was I e variations 1n the effect sizes 
with thee ec f studies. The results indicated in significant difference across the year 
of each year 0 
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