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COMPARA' SFFECTS (o &
CONVE I\TP,E{:\? \'ifl"l'i'lll ECTS OF JIGSAW LEARNING TECHNIQUES AND
" OF AHMA B IfUD ON ACADEMIC ACHIEVEMENT AND RETENTION £ =

APV BELLO UNIVERSITY STUDENTS IN BUSINESS S

MATHEMATICS INNIGERIA

A.Ibrahim’, B. A. Usman’, J. A. Haruna’
Department of Vocational and Technical Education
Ahmadu Bello University Zaria, Nigeria'’
Department of Science Education
Federal University of Technology Minna, Niger State’
Email; a_dlrn_gga_d_a,b_s@gmm, Mobile: +2348036830544

Abstract

Th::v raising concern Jor persistent failure of students in business mathematics at Ahmadu Bello
University, Zarlxa prompted the researchers 1o investigate the effectiveness of Jigsaw technique on
students’ retention and academic achievement in the subject, Quasi-experimental design that implies the
used two groups of students (Experimental and control) was employed in the study. All the 217 students
thatoffered business mathematics in 2011/2012 academic session were used as the population and sample
size. Two instruments titled Business Mathematics Retention Test (BMRT) and Business Mathematics
Achievement Test (BMAT) were used Jor data collection. The first and second diagnostic tests were
administered to the students after exposing the experimental group to treatment. The scripts of the testes
were collected and marked using the drawn marking scheme. Marked scripts were coded into Statistical
Package of Social Sciences (SPSS) 18. The package was used to run t-test in testing all the Jour null
hypotheses at significance level of 0.05. The result of the study shows that students who learned business
mathematics using jigsaw technique achieved better and have better retention ability than those in
conventional lectures method. Based on the outcome of the study, the researchers recommended among
others that, in skills related courses, lecturers should develop a paradigm that sh ift from teacher center to

student center method of teaching.

Key words: Academic, Achievement, Business Mathematics, Conventional, Jigsaw technique, Students

'l[l;:; ::::: l::)nimpmvc students' academic achievement in schools and colleges, scholars suggested that

: . and technique should be used. One of the model suggested is
§'l:d:fntl-ccntf:rcd tcfgg:!ng[}flflg‘;i; r;zgiii as jigsaw tctl:chm'quc. The technique is an active strategy with
Jigsaw learmning me lops the learning of both individual and the group mcmbgrs."Doymu;:, Karaq:gp and
s.afnall groups that dcveropsj,q o Du and Hu, (2012) and Ufuk, Bayram and B_:rgul (2014) dc_::ﬁnc jigsaw
$lmse_k (2010), Tan, \’?cn, iang, h that students learn from cach other creating a small mixed groups

echnique as a learning approac cademic subject in both classroom and other environments, mgcascd

towards a common purpose 10 a;’{ §1 skills of individuals, strengthened t}.lc power of prol?]cm-solvmg and
sc_if_-conﬁdcx?cc and communica li '1ics actively in the process of education. In the tcc!lruque,_lcarncrs are
cntical thinking as studcrfltf_sgi::;f g;ppoﬂs the learning of both self and colleagues as it contains a certain
€xpected to indicate an cilo

amount of togethemess of idea and goal. , ,
f social interdependence, which focuses on the roles of various
thcor)_f":{ idualistic goal structures (Johnson & Johnson, 1999; Johnson,
tive a?d m’]‘};::lthcor)’ assumed that social inter-dependence created by goal
Joknson, & Smith, 1998; Slavin, 19:(;)\'.iur of individuals act and the Gutcumcrofn?c:nhcrt.?_ Orihfjéiﬂ:f]&
specification as influence on the be 139 jjgsaw technique involves:- face-to-face in crac mIn. “l"h .]c ive
According Johnson and Johnson ('1 99 )-{ ~ountability and share of learning experiences which cpf;l(?
“raing John - individual accoun kills that are necessary for quality leaming;
Paticipation with one another; 1.(;;3' and small-group sxilis wierdni positive inter-dependence which
I goal achievement; interperson onitoring of goal “c}”cvm&,';obc,uﬁucsml_
Fumdcn‘.timc for group waork and me it helping one gnother to bCSUC

Tel 4
s aring, SUpPOTUTE, . LR
nvolves students cooperaling, pP ents to work in groups, shared learning objectives,
- Lo $18 v v

The technique was based on the
types of co-operative, competitiv

A reatiire St
i 2 : ethod reg
ligsaw been interactive learning I
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exchange information, principle and in assuring permanence in 1cam}ng. The technique is considered 1,
support for promoting productive changes in teaching methods that improve student learning, and the;,
attitudes toward leaming. According to Slavin (1996), and Polloway, Patton and Serna (2001) th,
technique is one of the most successfully explored instructional strategics in the history of educationg]
research. They posit that the technique increases the students' class participation, academic achicvemen
and motivation toward learning. Considering the assertions of theses schq!ars on thg technique incited the
researcher to investigate whether it will be the appropriate method that will he}p to improve the academje
achievement and retention ability of University students in Business mathematics.

Statementof the Problem s
Business mathematics is one of the core subjects in the curriculum of business cducatlgn 1nA'hm.adu Bello
University, Zaria. In the institution, not minding whether a student is in accounting, distributive or
secretarial option, he/she must offer and pass business mathematics before graduation. To achieve this, a
credit pass at ordinary level is made as one of the requirements for admission into the programme. Despite
this, students in this programme have considered the subject as one of the difficult courses in the
programme. The difficulty of the course by most of the students can be understood by their general
complain and the persistent poor performance. The poor performance in the subject is not from business
education students alone, even students who offered the course as elective from other departments have
found themselves completely at a loss at lectures and during examinations. For instance in 2012, one
hundred and eleven (111) students who sat for the examination, 22 had weak passes while 12 had failed.
Similarly, in 2013, one hundred and thirty (130) students sat for the examination, fifteen (15) of themhad
weak grades while 19 failed. The situations which remain almost the same yearly have led many
undergraduates to carry the course over. The circumstance is more worrisome and frustrating as it resulted
to spill over which elongates students' graduation. The possible reason for this might be that the technique
used in the teaching/learning is no adequate enough to provide students with understanding of the course.
In a guest to improve students' performance, scholars such as Snyder (2000), Van & Ramon (2012) and
Tran (2014) reported the effectives of jigsaw technique. The reports prompted the researchers to find out

the effects of jigsaw technique on achievement and retention ability of Ahmadu Bello University students
in Business mathematics.

Purpose of the Study

The present research aims at investigating the influence of using jigsaw technique in the academic
achievement and retention of undergraduate students in business mathematics. Specifically, the study:-
I.  determine the mean difference in the academic achievement of undergraduate students that
leamed business mathematics using jigsaw techniques and those that learned using
conventional lecture method;

determinethe mean difference in the academic achievement of male and that of female students
that leamed business mathematics using jigsaw technique;

determine the mean difference in the retention ability of undergraduate students that leamed
business mathematics using ji

gsaw techniques and those t ing convention
Jeestrensaiod ki q hat learned using ¢

L)

determine the mean diff erence in the retention ability of male and that of female students that
learned business mathematics using Jigsaw technique.

Hypotheses of the Study
The following null hypotheses were tes

estedusingt-testat significa

. ; . ncelev

Ho, There 1s no statistical significant diff; '8 level of 0.05. st
students that | ih gmilicant dillerences in the academic achievement of undergrac™
stucents that icarmned business mathematics using i ; armé
g : CSS < SINg jigsaw hat le

HO using conventional lecture method: bl techniques and those 1

There is no statistical significant difference inthe me
5 . }::i:-r_t-', that leamned business mathem
0, There i no stanistical signific

. £ femaid
an performance of male and that 0% fen

atics using ji ique:

ant (‘“T{::“c;r S_m‘g]lgs:'.".v tml?n.lquc' s 3
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Methodelogy

Research Design

To test the effectiveness jigsaw ' &

mathematics (VTEB 205) 1{\% grou;)esc;lg;?‘:g tOH the academic achievement of students in business
imaaihi y -test experimental desipn was used. The first group used jigsaw

technique whilcthe second group was subjected to conventional lc%lur:: mctho.d. S

Population and Sample for the Study

1 he p.gglillzauon(tl'or this study comprising of all students that offered business mathematics (VIEB 205) 1n
2011/2012 academic session in Ahmadu Bello University, Zaria. The population was 217students
comprising of 111 in rcgula_r and 106 in Long Vocational Training (LVT) programme. The population wit%
manageable; hence }hﬂ entire 217 students were used for the study. The students were divided into two
groups ba.sed on their mode of entry (regular and LVT). In the experimental group, regular students were
used, while LVT students constituted the controlled group. This helped to prevent the effect of any
extraneous variables that may arise due to contact of students. To further control the intervening variables
oftime the exercise took place between 8am to 10am in themorning.

Instrument for data Collections

Two instruments were used for data collection from the students. The first instrument was 20 filling the
gaps questions titled Business Mathematics Retention Test (BMRT). This instrument was used to
determine students' retention ability. The second instrument was five essay questions tiled Business
Mathematics Achievement Test (BMAT). The instrument was used to determine the academic
achievement of students in business mathematics. The validity of the instruments (BMRT and BMAT) was
established by board of examiners in department of vocational and technical education in Ahmadu Bello
University, Zaria. Pilot study was used to establish the reliability of the instruments, the instruments were
distributed to students who werenot involved in the study but had taken the course in2010/2011 academic
session. The data collected from pilot study was subjected into Cronbach's alpha for the internal

consistency reliability, theresult revealed reliability coefficient of 0.69.

Procedures for Data Collection .3 . o
In the first stage of data collection, the researchers taught course in line with the university approved

course contents. Towards the end of the first semester or contact, first c_liagnos‘lic test (BMR’[“) was
administered to students which lasted for 40 minutes. The second diagnostic test (BMAT) was
administered at the end of the semester or contact which lasted for 2.15 hours. In cqch case, the m_strumcms
were administered, invigilated and retrieved by the rescarchers m}d rcl:se:arch assistant. The seripts of the
first and second diagnostic test Were marked using the drawn marking scheme.

Technique for Data Analyses
Inthe analyses, the researcher €
18, Thet-test was employed to test all the fournu

oded the data collected into Statistical Package of Social Sciences (SPSS)
1l hypotheses at significance level 0f0.05.

Result of the Study Table 1to Tabled

Results of the study is prescntcdiﬂ
the academic achicvement of undergraduate

ant differences 1n : .
igsaw techniques and those that leamed using

HO : istically signific -
There is no statistically - (hematics using J

l .
students that learned business m
conventional lecture metho

g : . inTable]

[".C‘Suiloftcstofnuilhwothcsxsfourxspfbscm‘:dm .

']ﬂble]

Testof difference in the acade

. : dents in business mathematics
mic achievement of undergraduate stu lents

method.

bsing jigsaw: ventional lecturé ,
. 5] gsaw and cun_ _ df Std. t-  Sig. (2-
N Mean Dev. tcal  crti tailed)
Group of Students s i g oy
o [ 3 : hﬂjnu:',‘ il 205 £8.20 231 .22 96 06.002
Students learned using jigsaw teciit 106 4630 201 '

" 3 . - al method
Students, learned using Com-cnnuf..i! met

S'«?!n‘.ﬁmm P<(.05

S 88
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Table 1 revealed the mean achievement scores for business education students th_a! leamed businegs
mathematics using jigsaw technique and those that learned using conventional teaching method is 58.20
and 46.30 respectively. The calculated value was greater than the table value (2.22>1 .96). The probability
of0.002 was <0.05 level of significance. The analysis therefore shows that the mean achievement scores
for students leamned business mathematics using jigsaw technique significantly differed from that of their

counterparts learned using conventional lectures method, hence null hypothesis one is therefore not
retained.

HO,  Thereisno statistically significant difference in the mean performance of male and that of female
students that learned business mathematics using jigsaw technique

Result of test of null hypothesis two is presented in Table 2
Table2

Test of Difference in the Academic Achievement of Male and Female Students in Business
Mathematics using Jigsaw Technique.

‘ Groixp i ' ' f :
: Gender N df | Mean Std.Dev t-cal  terti Sig. (2-tailed):

Experiment | Male 6 63.02 291 | g |

= et (1) [ 196 0052

' ! Female 55 159.38 2.13 : il

The result of i-fést analysis used to iest null hypothesis two ixi TaEle 2 revealed the mean performance of
63.02 with standard deviation of 2.91 for male students against 59.38 and 2.13 for female students. The

calculated value was less than the critical value (1.82<1 .96). The probability value also shows that P>0.05,

the analysis shows that the there is no difference in the mean performance of male and that of female
students that learned business mathematics usin

g jigsaw technique. Based on the analysis, the null
hypothesistwo was retained.

Ho, there is no statistically significant differences in retention ability of undergraduate students that
leamned business mathematics using jigsaw techniques and those that learned using conventional
lecture method

Table3:

Test of Difference in the Retention Ability of Students in Business Mathematics using Jigsaw and

Conventional Lecture Method.

Std. Sig. (2-tailed)
Group of Students

: N df Mean Dev  t-cal ‘t-crti

Students learned using jigsaw techniques A1} 6284 201 pq0e | 0
Students leamed using conventional lecture method 106 205 50.09 1.88 1.96 U:09
The t-test analysis used to test null hypothesis three in Table 3 revealed the mean retention of score of
62.84 for students that were learned using jigsaw technique with standard deviation of 2.01. Those that

were leamed using conventional lectures method had mean score of 50.09 with standard deviation of 1.88.
The calculated value of 2.10 was greater than the table

value 1.96. The probability was less than the alpha
value (0.000 < 0.05), the analysis shows that the retention ability of students leamed using jigsaw
technique significantly differed from that of their counterparts leamed using conventional lectures
methed, hence null hypothesis three was not retained.

1O, Tt:.v;rc is no statistically significant difference intheretention ability achievement of male and that
offemale students that learned business mathematics using jigsaw technique

Analysis of t-testused to test null hypothesis one is as presented in Table 1

1 R29
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Table4
Tc.st of!)lffcrcncc m.'] he Retention Ability of Male and female Students in Business Mathematics
using Jigsaw Technique.

Gl;oup ;
Gender N Df Mean = Std.Dev  tcal  terti Sig. (2-tailed)

Experimental Male 56 64.80 2.02 1.10*
109 : 96 0.061
Female . = 55 6007 1.9 b

The analysis of t-test used to test null hypothesis one in Table 1 indicates the mean retention of ability of
male students 64.80 against 60.07 for females with standard deviation of 2.02 and 1.99 respectively. The
calculated value was 1.10 against critical value of 1.96, The probability value was greater than the alpha
(0.061> 0.05). The analysis shows that there is no difference in the retention ability of male and that of
female students that learned business mathematics using jigsaw technique, hence null hypothesis two was

retained.

Discussion of the Findings
The outcome of test of null hypothesis one shows that the academic achievement of undergraduate

students that learned business mathematics using jigsaw techniques significantly performed better than
those that learned using conventional lecture method. This further affirmed the assertion of Johnson,
Johnson and Holubec (1986) who reported that cooperative leaming activities enhance elaborative
thinking and more frequent giving and receiving of explanations, which has the potential to increase depth
of understanding, the quality of reasoning, and the accuracy of long term retention. Similarly, Slavin
(1990) reports that the struggle to resolve potential conflicts during jigsaw technique results in the
development of higher levels of understanding and retention ability of students. The assertion of Whicker
& Nunnery (1997) also indicates that development of group cohesion cr}hanccs their productivity that
impedes the group dynamic and ultimately academic achievement. T!us fcsult alsq conforms to the
findings of Hanze & Berger (2007) and Fengfeng and Barbara (2007) ma.mtamcd thz_lt Jigsaw coopcfragive
teaching strategy improved achievement Scores compared to the conventional teaching methods. Similar,
the assertion of Bilesanmi-Awoderu and Oludipe (2012) shows that Jigsaw cooperative learning strategy
results in higher learners’ achievement because they engage in challenging tasks in their expert groups

with enthusiasm because they know they have to convey the information when they move back to their
e study may be attributed to friendly relationships among

respective home groups. The outcome of th . A 2
leamers, and getting help as the share information, teach one another and enjoying thejigsaw context.

The test of null hypothesis two revealed that there is no difference in the academic aghievcmcm of male
and that of female students that learned business mathematics using Jigsaw technique. T'he outcome of tl')c
results implies that if the method used in teaching students 1s effective, lrrcefpectwc? of the gender, they will
benefit equally. The finding is similar with earlier rcsFarch of Golbcckl& Sina gra (2000) .w_luch shows that
no gender differences were found in the co-operative and competitive lcamlng condition of studcntsi.
S imilarly, Etukudo (2003), Spencer (2004), Osemmyinyen (2Q09) ‘Tnd I\;’(Eﬂdl, (2012)alsoreported thatif
Mmethod f(’)r teaching is cff:gctivc, there will not be statistical difference uwccnhmalc and that of female
students in mathematics. in same lane, Johnson & Johnson (20053 rc;')rcirtcd tdal cfoopc_mtwc learning
results in more positive attitudes toward Jearning regardless of gen ;L ;“: i Ajaja & Eravwoke
(2010) also sho'.ss that a non-significant ievement test scores between the male and that of

difference inach
emale stdents | 4 using cooperat Findings of the study conducted by Shihab (2011)
sl ents leamedt e
also indicated that there was no statistic

jve technique. o, 4 :
t difference in the students' achievement due to
gender,

ally significan

ents that learned using jigsaw technique has better
tional lectures method. The study supported the
{ that jigsaw technique helped students obtain

stention. cademic achievement and retention of
More ter long-term retention. I'hea ¢
sty m‘;nqwlcdgc and P“_’mowd gn'm:;mcxgg are strongly correlated as reported by Johnson &. Johnson's
" %) s(xjn the coopc;’alw;:’icﬂm:jn%qmon (,0]3) reported that, students that are learned using jigsaw

- Concurring this, Van and B i

ICC}U'iq : Tran& | ewis (2012) noted that performance and retention of students
“ - ? 7 e .
thay ue gained more knowledge. 17 was better than those in the control group. In a related study

" are learned using jigsaw technique

caled that stud

ed using conven
6) maintainec

3hc test of null hypothesis three rev
“lention ability than those that lcam
"nding of Similar Johnson & Johnson (200
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reported by Gillies (2006), Hennessy & Evans (2006), Johnson, Johnson & Stanne (2000), Bukunolj &

Idowu (2012) and Simgek (2012) posits that the (retention ability and acadcmic') achievement ¢ffegys of
cooperative learning is more than the conventional lecture method Bilesanmi-Awoderu and Oludipe

(2012) also reported that the active involvement of students in jigsaw teaching strategies brought abgy
highlevel of students retention.

The results of hypotheses four shows that there is no si

gnificant different on the retention ability of male
and that of female students that leamne

d business mathematics using jigsaw technique. The finding of the

scores between the male and that of female students in the cooperative learning group. This also confirmed
that of Lori (2013) who established that group composition in terms of sex does not have a significant
influence on the outcomes of

cooperative efforts. Lori stressed that the techni
achievement and the retention of

que promote higher
studentsregardless of their genderdifference.

Conclusion

ents' attitudes in cooperative lea

ures method. Considerin
interdependent relationships among students, participation, ex

academic work, students that leamed using this method have
than those that learned using conventional lec
business mathematics studentsreg

ming group are more positive than
g that jigsaw technique creates room for
change of information and collaboration in
a better chance of understanding the course
» hence the technique holds great promise for
ardless of gender differences.

Recommendations

Based onthe outcome of the study, theresearchers recommended that:-
1. in skills related courses, lecturers should develop a paradigm that shift from conventional
lectures method which is teacher centered to jigsaw technique which is more of student

among themselves, hence all the students , read harder and encourage to
participateinteaching and leaming exercise.

teachers should endeavour to attend seminars and workshops. These will enable them to
acquire skills and competency required for effective adoption ofjigsaw teaching technique.
Teachers that are teaching courses that required retention, ji gsaw method should be adopted as
this will help to improve students' retention ability.
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