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ABSTRACT
The effect of blqnded f'nformation and communication technology on the interest of junior secondary
school students in basic science and technology for sustainable development is the main concern of the
studly. The researcher’s adopjted a quasi- experimental research design, precisely, pre-test, post-test non
equivalent group design wl?zch z_nvolved groups of students in their intact classes. The population Sfor the
Study was 195 J.8.5 11 Bas?c Science and Technology students in the technical colleges in Minna Niger
;vzgz.‘ g:zo research questzo;jr and three null hypotheses tested at 0.05 level of significance guided the
yilhe instruments used for data collection was the Basic scienc
dy . e and technology. Th
training manual, Blended if lesson plans were all subjected to face and content valicgzjﬁon i)yB‘tizY;{eje;

Keywords: Interest, Junior secondary schog]

Information and Commyp asie science and technology,

ication TechnOIOgy Sustaj Blended leaming,
in
Introduction able Development

arner to educatiop
S now know s amater of fact, the concept of distance

nas e-learn;j -
Ist generatio fNing or Web-based learning programs-

n of e- i i
I content over the i leaming programs focused on preseutrls
emet with very little attention given to the

lutionized to wha ;
' at

Howgvcr, it has been observed that the f':
physical classroom-based instructiona

94

Scanned with CamScanner

N



-’ £ Internatlonal ¢ onference of School of Sclence and Technology Vducatlon (887 1), PUT, Minna October, 2016 _:

peculinr nature ol this delivery program in comparison fo the tradition classroom lesson (Badrul, 2011 ).

This observation haw Tend eduentors md resenrcher to renlize that the two approaches are structurally
ditterent and o direet translntion of traditional materinl 1o online will in no way yield o successtul
program. In nddition, lenrning styles of enely lenrner tend (o be different, and henee, “a single mode of
instructional delivery may not provide sufficient choices, chpngement, social contact, relevance, and
context needed (o faeilitnte nuccessful learing und performance” Downes (2010). An attempt to
accommaodate all these renlize challenges is what Jend to what come to be known as blended learning or
hlcmlcdc-lcurninu.AccnrdingmSlrmll.

Blended learming mixes varjous evenl-based activities, including face-to-face
Flussmnms. live e-learning, and self-paced leaming, This often is a mix of traditional
mstructor-led training, synchronous online conferencing or training, asynchronous
self-paced study (Wang, 2011),

Originally, blended Iearning according (o Singh was oflen associated with simply linking traditional
classroom training to e-learning activities; however, the term has now evolved to encompass a much
richer set of learning strategies or dimensions, It is the combination of two or more of these dimensions
that is today referred to as a blended learning. For a more detailed description ol blended learning concept

and it theoretical framework, one can see Gulbahar&Madran (2009).

The rapid development of information and communication technology (ICT) and the move towards a
robust knowledge-intensive and globalized socicly have created new challenges on the instructional
design model and pedagogy in the lertiary institutions Jarvis (2012), The recant development and
awareness of the Nigerian government on ICT have opened various opportunitics to adopt ¢-learing
tools towards delivery of Distance Education for its populace, a typical case of the National Open
University of Nigeria (Kim, Bonk &Teng, 2009), Terliary institutions in Nigeria have begun to develop
blended c-Iearning approaches on their conventional programme of studics to link-up with the current
trends of globalization in the Education system (Abramovitz, Bererman&Shvartsms, 2012). This is
ideally secn in the perspective of open and distance learning, as various tertiary institutions in Nigeria
collaborates with other contemporary universitics to develop and hamess the product of Information and
Communication Technology (Hair, Black, Babin& Anderson, 2010). These perceptions are reinforced
through reforms on ICT with initiates such as National Policy on Computer Education, National Policy
on Information Technology, National Information Technology Development Agency (NITDA), National
Space Rescarch and Development Agency (NASRDA), National Communication Commission (NCC),

and private telecommunication companies/firm such as MTN, Zain and Etisalat.

However, in spite of e-learning potentials to increasing institutional reputations, it improves the quality of
teaching and learning of mathematics, and provides more flexibility in students learning. In addition, the
blended approaches help lecturers to save time and allow more attention to be given to the content of the
course. Blended e-learning contains best practices of e-learning and face-to-face learning which could
overcome the challenges in conventional teaching and leaming of mathematics. Ayanda, Eludiora,
Amassoma&Ashiru (2011) maintain that, e-learning application cnsures that teaching and learning are

information and communication technology based, and it has the following benefits:

Enable students to have equal opportunities with their contemporaries in other part of the world.

1)

2) Could be used to introduce an interesting variety of the inventory of instructional materials.

3) Exposes students and teachers to basic skills in Computer Education for the purpose of accessing
the intemet and sourcing of information for effective learing,

4) Helps teachers and students to be comfortably entrenched in the global villqgc.

5) Exposes the teachers and learners to instructional best practices in in'fommuox'l technology. '

5  Facilitate teaching, knowledge creation and dissemination of information in the tertiary
institution

science and Technology Education is a process of teaching 9r1raim'ng cspc_ciz_llly, 'in school to improve
'ne's knowledge about environment and to develop one's skill of systematic inquiry as wgll as natural
ttitudinal characteristics. Science and technology education has bccnrccqgmzcd worldwide as a pre-
*quisite in technological development. Science and technology education involvesthe study of science
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ion identifies natural phenomena g
Accordingto Lewis (201 6) science and technology cd”cfmon ldu-m:;c: ’lcachcrg lcarners {mm;)"l’ﬂ-ﬂ’c 0
child interest and skills. Science and technology education “!S;:):r% &)blc lask. useful for in(::oc"q
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theeconomic level of nations,

Despite the importance of science and technology Cd'“cif“on lolndc“-o:;:(lj ::Z(;I;I;Tlflltnl,' Niteri
lackedsustainable science and technology education since its l(lchFn( cn L] {81 5 d t.)SClcncc and
technology education has not been able to move the country into 1nc!ustr;12'1 '/"ff ’I‘z:l ,:n : ((])vc Pover
level. According to Momeke (2016), science and technology ijucf’l.lqn. as i ) O produce skilleg
human resources needed for transformationinto national prosperity. ]h;s_lmpllc? lhdl. most of Nigeriyy
development in the direction ofmodernization has been haphazard lcading to acquisition of obsolee
technology. Sustainable science and technology education development therefore represents a Calalytic
process for social educational training and public awareness ~ the values, behaviour and lifestyles
required for a sustainablefuture,

Research Questions

The following research questions were possed to guide this study: . ) _

1. What is the effect of blended ICT techniques on students' interest in studying basic science and
technology?

2 What is the effect of Gender on the interest of students (male and female) when taught basic
science and technology with the blended ICT?

Hypotheses

The following null hypotheses were formulated to guide the study and was tested at .05 level of
significance: Hoi There will be no significant difference between the effect of treatments (blended ICT
techniques) on students mean interest scores in BS&T interest inventory.

HO,: There will be no significant difference between the effect of gender (male and female) on students
mean interest scores in BS&T interest inventory.

HO, There will be no significant interaction effect of treatments given to students taught with blended ICT
techniques and their gender with respect to their mean scores on the interest inventory

I1. Methodology
A quasi-experimental design with a pre-test and post-
adopted. This design was considered sujtable to con

randomized groups) were assigned to blended ICT techni
calendar.

non-quivalcnt comparison group design was
duct this study because intact classes (non-
ques as there was no plan to disrupt the schools'

Instrument for Data Collection

The instrument used for data collection in this stuq i
, T Y was the Basic Scj STII). The
Basic Science and Technology Interest Inventory (BSTIJ) was d?vcerizzzgdbl;ci}l:gorlgsgy (gxcr fgr he
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urpose of testing stud_enls' ifllerest in basic science and technology. The face and content validities were
P etermined by expertsin basicscience and technology.

The experts Were specifically requested to examine the BSTII items with respect to the extent to which the
statements 10 the BSTII assess interest in the units of study. The suitability of the Janguzge used in the
gSTII with respect to the students' level of study and the extent of relationship between the BSTII ivems
and the student experiences in units of study. Following the face and content validation, the items were
revicwed based on their comments, and thirty statements made up of 15 positive and 15 negative jtems
were finally chosen to constitute the BSTII. Thus Section A of the questionnaire contains items pertzining
to the respondents’ Bio data while section B contains the list of the thirty items bzsed on five-point Likert
scale of Strongly Agree (SA), Agree (A), Undecided (UD), Disagree (D) and Strongly Disagree (5D).
Students areto respond to the items according to the level of agreement with each of them

The blended ICT technique lesson plans were also developed by the researcher for the use of teaching the
experimental groups. The instructional procedure showed details of the steps, content development,
students' and teachers' activities. The lesson plans were also validated by three experts in the department
of Industrial and Technology Education&Science Education in the School of Science and T cchnolo’c’l( of
Education, Federal University of Technology, Minna. The experts were specifically requested to exzmine
the extent to which the lesson plans conform to the theoretical blended ICT teaching method. Also, t%o
basic science and technology teachers took part in the validation of the lesson plans, The teachers were
specifically requested to examine the lesson plans with respect to the extent to which:

1. Thelessons covered the units of study

2. Thelesson objectives were clearly stated

3. Theobjectives were appropriate for the students' level of study
4. Appropriate instructional materials were specified.

The evaluation questions were intimately related to the contents and lesson objectives.

w

The comments of both the experts and teachers were later used in rewriting the lesson plans.

Cronbach Alpha was used to determine the internal consistency of the BSST Interest Inventory items. The
BSTII instrument was administered on 30 J.S.S II B.S.S.T students in Government Secondary. School
Kontagora, an area which was not part of the study area. The reliability coefficient computed for the Basic
Science and Technology Interest Inventory was found to be 0.85. This formula was considered
appropriate due to the fact that composite scores of the students on the instrument were required and also
that the formula is applicable to items that are not dichotomously scored such as the BSTIL

Experimental Condition

Experimental Bias: The following conditions were laid down to minimize experimental bias: (a) the
same lesson topic was taught to both experimental groups: (b) the same achievement test was given to
both groups at the same time in order to avoid experimental bias :(c) the students had no pre knowledge of
their involvement in the experiment: (d) the researchers were not directly involved in the test

administration.

Teacher Variability: All lesson planused for the study was prepared by the researchers in order to control
invalidity that could be coursed by teacher variability.

Training of Teachers: A two -week intensive training was organized for the participating teacher by the
researchers on the use of the blended ICT instructional techniques and their lesson plans

The experimental group taught with the use of the blended ICT technique was provided with probing
questions or problems alongside complete step by step process or procedures that students followed in
order to find or arrive at solutions to the problems. On the other hand, the experimental group taught with
the guided inquiry teaching technique was not provided with complete procedural steps (as in the
structured inquiry technique) for solving the problems. Rather, the teacher provided the problems to be
solved and the explanation of the principle of operation to the students in addition to the provision of the
Practical materials needed to arrive at solutions. Students were expected to figure out the procedures or
steps needed to solve the problems posed. Teachers were also at hand to attend to students’ needs where
necessary,
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’ The data obtained from the students' scores were analyz e samy ol Eha
d s wnificant difference
K: i and analysis of covariance (ANCOVA) to test the hypotheses clde
/ ) Result
) Theresults of data analysed in this study are as follows

Research Question 1
-What is the effect of blended ICT techniques on stu

technology? ) T
To answer the research question 1, the pre-test and post-test mean values were determined in respegy of

dents' interest in studying basic science and

)
/ blended ICT. The results are presented intable |
‘\ ) Table 1: - Mean of Interest Inventory Scores of BS& T students taught with blended ICT
s Blended ICT
Exp. Group Control Group
n Mean N Mean
Pre-test 94 97.98 101 99.21
Post-test 94 136.53 101 136.34
/ ' Mean gain score 38.55 37.13
Table 1 shows that the treatment group taught basic science and technology with b!cndcd ICT technique
had amean interest score 0f 97.98 in the pretest and a mean interest score of 136.53 in the posttest making
v' a posttest mean gain in the treatment group taught with blended ICT to be 38.55. The treatment group

taught basic science and technology with lecture method had a mean interest score 0of 99.21 in the pretest

and a posttest mean of 136.34 with a posttest mean gain of 37.13. With these results, both blended ICT and

structured inquiry technique are effective in stimulating students' interest in basic science and technology

K but the effect of blended ICT on students' interest in basic science and technology is higher than the effect
) of lecture method.

Research Question 2
What 1s the cffect of Gender on the interest of students (male and female) taught basic science and
technology with inquiry techniques?

Toanswer the research question 2, the pre-test and post-test mean values of male and female students were
determined inrespect of blended ICT and lecture method. The results arepresented intable 2

Table 2 - Mean of Interest Inventory scores of BS& T students taught with Blended ICT
Blended ICT Techniques

Exp. Group Control Group
Mean Mean
Gain Gain
Gender o Pretest Posttest n Pretest Posttest
X X
Male 74 9828 136.86 38.58 8¢ 99,04 136.48  37.44

Female 20 9690 135.30 38,40 15 100.20  135.53 35.33

The data presented in Table 2 shows that male students
ICThad a mean score of 98.28 1n the pretest and a mea

cposttest making a posttest mean gaini®

am ile, female students taught basic science

can score of 100.20 in the pretest and a posttest mean ©
98

the male students 1aught with lecture method 1o be37.44 ) ,
and technology with lecture method had 44 Meanwh
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135-53182’h‘3i£°g112e§é£m1 C'I'gmnh-adotfjiijs. With these results male students taught basic science and
::ccﬁoloz}' (BSTIT). Thus, there iSanéﬁ“:itmnem'bl SCObr]es than female students in the basic science and

g - Lus, attributa o tierea '
—cienceandt echnology with lecture method. e to gender on the interest of students taught basic

Hypotheses o
Ho, There will be no significant difference between the effect of treatments (blended ICT and lecture

methods) onstudents mean interest scores in BS& T interest inventory
HO,:There will be no significant difference between the effect of gender (male and female) on

studentsmean interest scores in BS& T interest inventory
HO, There will be no significant interaction effect of treatments given to students taught with blended
learning and their gender with respect to their mean scores on the interest inventory

Table 3 -Summary of Analysis of Covariance (ANCOVA) for Test of Significance of Three Effects:
Treatments Gender and Interaction of Treatment and Gender on Students ’ Interest in BS&T

Source’of Variation o of Squares Df Mean Square F Sig of F
Covariates 8.83 1 8.83 1.28 .26
Pre-test 8.83 1 8.83 1.28 26
Effects 44.17 2 22.08 3.20 .04
Treatment S50 1 .50 07 79
Gender 44.14 1 44.14 6.40 .01
2-way Interactions  2.14 1 2.14 31 .58
Treatment*Gender  2.14 1 2.14 31 58
Explained 60.61 4 15.15 2.20 .07
Residual 1311.21 190 6.90

TOTAL 1371.82 194 7.07

*Significant at sigof F<.05

Table 3 shows F-calculated for three effects: treatment, gender and interaction of treatment and gender on
students’ interest in basic science and technology. The F-calculated value for treatment is .07 with a
significance of F at .79 which is greater than .05. Hence, the null hypothesis of no significant difference
between the effect of treatments (lecture method and blended ICT) on students' interest in basic science
and technology is upheld at .05 level of significance. The F-calculated for gender stood at 6.40 with a
significance of F at .01 which is less than .05. The null-hypothesis is therefore rejected at .05 level of
significance. With this result thereis a significant effect of gender (male and female) on students' interest
in basic science and technology. The interaction effect of treatment and gender has F-calculated value of
.31 with significance of F of .58 which is greater than .05. This result means that there is no significant
interaction effect of treatments given to students taught basic science and technology with lecture method

and blended learning and their gender withrespect to their mean scores in the Interest Inventory.

Findings of the Study
The following findings emerged from the study based on the data collected and analyzed and hypotheses
tested

L There was no significant difference between the effect of treatments (lecturemethod blended

ICT) on students' interest in basic science and technology. ' . o
2. There was a significant effect of gender (male and female) on students' interest in basic science

and technology. ) o
3. There was no significant interaction effect of treatments given to students taught basic science
and technology with blended ICT and their gender with respect to their mean scores in the Interest

Inventory.

Discussion of findings ) o
Thedata presented in Table 1 provided answerto research question one. Finding revealed that both lecture
method and blended ICT are effective in improving students’ interest in basic science and technology but

d technology is higher than the effect of

the effect of Blended ICT on students' interest in basic science an
99
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lecture method techniques. This finding mdilo h ,
students' interest in basic science and technology d in Table 3 showed that there was no Slgnjflcam

covariance of the treatments effects on interest presente thod and blended ICT) on students' interes; ;
puerence betuween the effects of treatments (LFHE P o Blended ICTand lecture metiod technigy,
ic sci the difference be ioni t. The Jack of d;
e gt The o
between the groups may be because in both research groups e 1p d them develop responsibjljty
(2014) assumed that students' practical, outdoor or ﬁe_ld warkhe pe ith previous research that Yo
sense of caring for the environment. This finding is 1n agreenéel_lt wobi I;\we &Makanju, 201 l)repf)r1Ls
outdoor learning is popular with students (Awodele, Kuyoro, A ejur\?Van . 2011). Although there faiseg
curiosity (Adu, Eze, Salako&Nyangechi, 2013), and engde'ndejl’f’u:ngdentf iJ]anned their project an“cllatshn0
B A ’ ’- . ) e
overall significant difference between the groups, guide dl:zq & Gonzalez, 2011), whereas lecture mcthoz

. . . Men A
were exposed to change and expressed anticipation ( ssive th ir ou;
students were led by ﬁw teacher, thus they were less exposed to change, more passive than thejr guideq

inquiry peers, and did not express feelings of anticipation. Wit.hout j{lnt‘izc;p ;8??5 there is often no
disappointment and no surprise (Lopez-Perez, Perez-Lopez & Rodriguez- ) .

Furthermore, another salient finding from this study is that it was found that mal‘c students taught basic
science and technology with ICT had higher mean scores than female studen?s n the Motor mechanje
Interest Inventory, revealing that there is an effect attributable to gen_der onthe interest of studcpts taugh
basic science and technology with ICT techniques. However, anal.y51s pf covariance of test of significant
difference between the effect of gender on students' interest in basic science and technology as presented
in Table 3 showed that there was no si gnificant difference between the effect of gcnd_er (male and female)
on students' interest in basic science and technology. This means that the observed difference in the mean
interest scores of male and female students was not statistically significant. Interestingly, providing of
opportunities to interact with course material through the use of appropriate real live, tools and equipmen;
cooperatively tends to change the course from a competitive endeavour to one that is more student.
centred, and focused on the construction of knowledge in the students (Hung, 201 4). Hence, one means of
constructing knowledge is to create meaning by doing. Creating support for knowledge construction
within the students is a critical component to the success of developing self-motivated, intellectually
stimulated leamners (Downes, 201 0). The obvious implication of the use of appropriate real live

of the learners and which does not allow the learners to be,, distracted by trivial extraneous events in the

IV. Conclusion and Recommendation
T;(hlﬁ H}ﬂl:ieﬂce offtechnological advanc;emf:nt in basic science and technology has rendered traditional
ts' ged e‘(}“"‘g’ - wol?( in the education industry. This advancement ip technology has created the need
S‘::E c’:::‘:;rzi To ;’“ s],op 'S}t:amd skills. Obviously, the education industry needs the service of Basic
therefore be Pﬁcgg :f)},);ovtis;nga:ti%tctot lhe'(t:lila l::lges P aminology in the Ty, Giealerdresines
: nts with broad learning and roblem-solving skills in order to
heeto s oy o el
; . z -10d such as blended ICT ork place
st Voo ot T e i vk
students in Basic Science and Technology in Junjor Secondary Schoolsis
by teachers (Aina, 2000). The need to find the

appropriate teaching technique to assist Basic Scj
. ¢ Scie Sy
technology and naturally increase o nce and chhnology students to learn basic science and

focus of the study, Nterest, involvement and commitment in learning, is the
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1the findings ofthis study, the following recommendations are made:
Science and technology teachers of Basic Scicncé  Technoly
Blended ICT technique to the teaching

Based 01

1. ¢ science and Technology should adopt the use of
studedisarehliowsd ampleon \ ng Basic Science and Technology, in such a way that
as 10 increase students ilﬁcngl‘i‘::?lm."y tomnteract freely with one another in the Blended ICT so
s e e IASIC science and tech wand invarinblv i .~ o}

psychomotorand cognitive achievement ‘ s e e

Workshops, seminars and conference

19
.

and Technical School Board ¢S should be organized by Ministry of Education, Science
{ S oand to enlighten science and technology teachers and improve their

swledge and skills on the use of Ble A . )
h‘“ wrally and basi ‘l\l\.‘ 0 the use of Blended ICT for improving students' interest in education
generally and basic science and technology in particular.
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