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e ' ' ' jonal approach in
The siudy was designed 10 find out the effect of hybrid learning as innovational dpp
. secondary school

enhancing students’ achievements and interest in basic science among : y
students. Two research questions were raised to achieve the objectives of the sl udy. A quast-
experimenial design of the non-equivalent control group was used for the study. The I")l?f‘l‘f’ i ';
of the study comprised of 6211 JSS students. 121 students comprised of 59 experimenta
students and 62 control group students participated in the study. Data were generated through
the Basic Science concepl test (BSCT) and Basic Science and Technology interest scale ( B*S'T(S) *
he instruments were subjecied (o fuce and content validation. The relaiablity coefficient of the
BSC'T was found to be 0.75 using kuder Richardson estimate while 0,85 was obtained for BSTIS
using Cronbach Alpha technique. These showed that the instruments were reliable. The dala
obtained were analyzed using Mean and Standard deviation to answer the research questions
raised while analysis of covariance (ANCOVA) was used 1o test the formulated hypotheses al

(.03 level of significance. The findings of the Study revealed that the experimental group
achieved higher than the control group. Further findings also showed that the experimental
group had higher interest than the control group. Based on the findings of the study some
recommendations were made.
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Introduction

The 9-year Basic Science and Technology Curriculum is the product of re-alignment
and restructuring of the revised curricula for Primary Science and Junior Secondary School
Integrated Science. In selecting the contents three major issues shaping the development of
nations worldwide, and influencing the world of knowledge today were identified. These are
globalization, information and communication technology (ICT) and entrepreneurship
education. The desire of Nigeria to be identified with contemporary development worldwide,
called for the infusion of relevant contents of four non-school curriculum innovations in the
areas of; Environmental Education (EE), Drug Abuse Education (DAE), Population and Family
Life Education (POP/FLE) and Sexually Transmitted Infection (STI) including HIV/AIDS.
Basic Science and Technology Curriculum was revised in 2012 as the result of the restructuring
and integration of four Primary and Junior Secondary science curricula. The following science
subjects were integrated into one: Basic science, Basic technology, Physical education and
health and Information technology. This became necessary in order to reduce the number of
subjects offered in Primary and Junior Secondary schools, to prevent repetition and duplication
of concepts that resulted in curriculum overload, to encourage innovative teaching and learning
approaches and techniques that promote creativity and critical thinking in students, to promote
the holistic view of science at this level for better understanding of'a contemporary and changing
world, and to infuse emergent issues that are of national and global concern, such as gender
sensitivity, globalisation and entrepreneurship, into the curricula. The science and technology
contents were arranged in the curriculum from simple to complex under four themes namely:
You and Environment, Living and Non-Living Things, You and Technology (which is Science
and Development at the Upper Basic level) and You and Energy (Nigerian Educational
Research and Development Council (NERDC, 2013).

The main objectives of the curriculum are to prepare the students to: develop interest in
science and technology, acquire basic knowledge and skills in science and technology. apply
Scientific and technological knowledge and skills to meet contemporary societal need stake
advantage of the numerous career opportunities provided by science and technology become
prepared for further studies in science and technology, avoid drug abuse and relative vices, be
safely and security conscious (NERDC, 2013). The teachers are expected to deliver the
curriculum objectives through appropriate teaching approaches and strategies. According to
Aniwgwu, (2018) the basic science and technology curriculum aims to help children develop
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basic smentll'jE: 1deals and unde_rstandmg about the biological and physical aspects of the world,
and the pr ocesses “ngh.WhICh they develop this knowledge and understanding. Therefore,

advances ull the ]i?ftmng of seience. Hybrid is an instrument for achieving social, economic,
educational, scientific a'l’d technological development a vital role in the students’ development
and the nation in general. Hybrid is the sum of techniques, skills, methods, and processes used

investigation. ‘Technol'ogy can be th; knowledge of techniques, processes, and the like, or it can
be embedded.m’)machmes to allow for operation without detailed knowledge of their workings.
Systems (An.;,__016). Tech.n_ology provides meaningful learning experiences and numerous
han(:is-Oﬂ learning opportunities that can be integrated into all school curricular areas including
Basic Science and TeCh“OIOgy, Mathematics, Civic Education as well as other secondary school
subjects. Technology also gives students opportunities to collaborate with their peers resulting
in learning from each other. Hybrid has dramastically changed the environments and process
by leI!Ch students learn and Communicate, teachers instruct and assessments are designed and
ad1111!1|stere§i. Paper-.and-pepq[ tests are slowly becoming a thing of the past as assessments are
now increasingly be}ng designed as adaptive and délivered online (Computer adaptive testing,
computer-based testing), employing dynamic and j nteractive tasks and simulations (Aniugwu,
2018).  Technology has greatly influenced the educational sector especial ly on teaching,
learning and ress:arch. [t has a positive impact on student learning because of the advances in
technologies rapidly occurring globally, technology is relevant to all the students. The waves of
innovations, ushered in by technological advances in the Basic science and Technological
learning has revolutionized the science of assessment, in-depth acquisition of scientific attitudes
and skills.

Currently, students rely to a great extent on technology. Literature from educational
research supports the claim that using ICT in teaching results in a greater degree of learning as
the students seem to concentrate better and for more sustained periods of time, according to
Ainsworth and Loizou (2013). Many students today as learners have been brought up in a world
of technology, so without visuals in a presentation the learners may not learn (Smaldino,
Lowther & Russell, 2018). Present day students are more used to absorbing information from
the screen than from the printed page, and they find teachers who use technology to be more
reliable and knowledgeable than those who don't (Lytras, Gasevic, Ordonez & Huang 2018).
Teachers need to keep in mind that they are preparing to teach in the 21st century and that they
are teaching 21st century children who have become accustomed to 21 century technology.
While a teacher today is perhaps best described as a digital immigrant, the students are more
appropriately described as digital natives (Niess, Lee, & Kajder 2008)._ Teachers remain the link
between learning and the learner. The way in which they prepare their lessons and capture the
attention, motivation and concentration of the learner is of the utmost importance. Teachers are
keys for assuring educational reform that adequately prepares students to meet the c‘:hallenges‘
of the twenty-first century (Niess, Kajder. 2018). Many teachers are however making use of
technology in the classroom but merely as an added resource and therefo_re the teacher is still
directing the learning especially in Basic Science. Basic Science is a subject whlch.embr‘ac-:cs
all science subjects, namely: biology, chemistry, physics and 1nathe|natlc§. Adewumi, as citied
in Okolo, (2017) noted that, it is a subject that cut across the s.ch.ool curriculum and needed in
all branches of science, applied science and social sciences. This implies that for a student to be
able to study single science subjects at the senior seco_nda_ry school level success.tully,\suph
students had to be well grounded in Basic Science at the junior secondary level. In view of this,




Basic Science is given great emphasis in the e )
enhance students performance. Junior secondary school curriculum so as to
The poor perfor it Basie o _
16 hi: y F;ttitulzie sfft';]anﬁe 1‘1;1 Basic science according to Ani (2016) is due to the methods
f’ft:?ii : rﬁc ot 1 believideetu‘ l<§rs thaF teach the subject and students lack of interest in the
..sut Jre:qt'ed in an activity, one i ol'ke AN Important variable i learning because when one is
]-n c;e expressed thl‘OL)l’ ;h 7= II ely to perform positively. Okolo (2017) opines that interest
°z:: be Obspel_ve y thmugﬁ OVS':;‘I; Cel_Statements made by individual of their likes and dislikes. It
¢ ) 10N or activitieg he; i : is implies
that lack of interest may be caused by un S being pgltormed by the subject. This implie

being made by educators to
gt use of appropriate teaching methods and innovative
approaches that will enhance Students” interest and facif; i "he chi i F
. e , ili iners of
Examination Development Center (EDC) | tate learning. The chief exam
students’ penformance in Basic science
further investigations on the effect of
Basic science. This made the pe

an innovative teaching approach leading student _ i
i S to relate concepts to their past experience and
discover facts for themselyes. pts to their past exp

Purpose of the Study

The purpose of this study was to invest;
Achievement, Interest and Retention on Bas;
Minna. Specifically, the study determined:

. The effect of hybrid learning on students’ achievement in Basic Science and Technology

i
( gg? ii. The effects of hybrid learning on students interest Basic Science and Technology
(BST).

gate the Effect of Hybrid Learning on Academic
¢ Science and Technology Students in JSS in

Research Questions
I'he study was guided by the following research questions:

1. What is the effect of students’ achievement on Basic Science and Technology (BST)?

2. What is the effect of hybrid learning on students’ achievement in Basic science and
Technology (BST)?

Hypotheses
The following hypotheses were tested at 0.05 level of significant
HO; There is no significant difference in the mean achievement scores qf ISS 2 students
taught Basic science using hybrid learning and those taught using conventional
method. _ )
HO2  There is no significant difference in mean interest scores of JSS 2 students taught
Basic science using hybrid learning and those taught using conventional method.

Metho

ci‘?lgﬁsi- experimental design was qsed for the study. ‘According to Ary,.Jacobs and
Sorensen (2010, this design is often used in classroom experiments when experimental and
control groups are naturally assembled as intact classes. The study was Fanlgd out in Udi
education zone, one of six education zones in Enugu Statg, Nigeria. The choice of the zone was
based on the fact that the zone was most populated with .secon.dary‘ schools. Tl‘1e populous
secondary schools in the zone also gave sufficient sampling size for more re]rabl; result.
Another advantage was the proximity of the area to the researcher which resulted ll? better
supervision of research assistants. The population of the study was six thousand, htwc: P“d[id_
and eleven (6.211) JSS 2 students in the fifty four (54) public secondary schools in Udi
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education zone. The Zone is made up two local government areas viz. Ezeagu and Udi Local
Government Areas consisting of 32 and 25 public secondary schools respectively. 121 students
comprised of 59 experimental students and 62 control group students participated in the study.
The students were sampled using Purposive selected from the fifty four public secondary
schools in the zone. The researchers selected two public schools from the two LGA that made
up 1]19 education zone. The two selected intact classes were each randomly assigned to
Cxperlm'elllﬂl and control groups (je. GroupA - experimental group and Group B - control
group). The experimental EToup was taught with hybrid learning while control group was taught
with conventional method.

Th%‘ Instruments used for data collection were Basic Science and T echnology Concept
Test (BSTCT) and Basic Science and Technology Interest Scale (BSTIS). The BSTCT

consisted of 20 multiple test items and wag developed by the researcher. The initial draft of the
BSTCT lnstru.menl consisted of 35 items. Th

Richardson formula 20 (KR 20) was used to estimate this. Using the K-R20 formula the
reliability coefficient (r) was obtained to be 0.75. The Cronbach Alpha was used to find the
reliability of the Basic science and technology interest scale. The reliability was obtained to be
0.85 which shows that the instruments were reliable. The result of the BSTCT items were
obtained from the pretest and post-test were scored out of 20 points. That is each option
correctly (or rightly) obtained by the subject carries one point, while those obtained wrongly
carries no point (zero point). The options of the BSTIS are done using four points Likert Scale;
Strongly Agree (SA= 4), Agree (A= 3), Disagree (D=2), Strongly Disagree (SD=1) for a
positive item and revised is the case for a negative item. Data collected for the study were
analyzed using mean to answer the research questions while Analysis of Covariance
(ANCOVA) was used to test the null hypotheses at 0.05 level of significance.

Results
The results of this study are presented according to the following the research questions raised;

Research Question 1 R
What is the effect of students’ achievement on Basic Science and Technology (BST)?

Table 1:Mean and Standard Deviation of Pre-Test and Post-Test Scores of Experimental
and Control groups of students’ achievement on Basic
Science and Technology (BST)



_—
Control ang h
E

2 “Xperimentg] groups - S.td..

BSCT Pretest  Contro] group 1ean Deviation N
gxpirimental group 223;‘; :igigg g;
ota ' ‘

BSCT Contr9| - i.ggiz 146629 121

Posttest Experimentg] group i -62?1 i;(z)zgi 62
Total ' Y 2

8.2149 3.96696 121

Table 1 above show
St .
was 2.90 with standarq devia‘gg;th?‘ | 39" Scores of pretest (BSCT) for the experimental group
standard deviation of | 30 ) OF'1.37, while the contro| group pretest mean was 1.68 with
almost the same geometric.knowl::lzetlenls th?t:tftthe e ing B g i e ieriene
cvel. After the treatments were given,

: ith . ;
with standard deviatigr of1IS;alndTard deviation of 2.53_wh1le the control group mean was 4.97
learning is enhances students.,’ a-chiee ot therefore, tmplies that the effective use of hybrid

vement on Basic Science and Technology with an overall
1ation of 8.2 and 3.96 respectively.

- l;r:s(:cr:els )no sng{nﬁcant fiifﬁareqce in the mean achievement scores of JSS 2 students
aug science using hybrid learning and those taught using conventional method.

- The hypqthesi§ was therefore tested using one way analysis of covariance (ANCOVA).
The results are given in the table below:

Table 2: Analysis of Cov
BSTCT scores of Experi
Science Using Hybrid le

ariance (ANCOVA) for Test of significance Between the Mean
meptal and Control Groups of JSS 2 Students Taught Basic
arming and those Taught using Conventional Method

Typelll Partial

Sum of Mean ta Noncenl. Observed
Source Squares df Square F Sig. | Squared | Parameter Power(a)
;‘2{53‘““ 1342.978(b) a 671.489| 145271] 000 711 290.542 1.000
e 1977.426 [ 1977.426| 427.799| 000 T84 427.799 497 1.000
BSCT 2297 2.297 4970 4| om .
Pretest
Group
lirror
Tolal 1064.780 1] 1064.780 230.356] 000 661 230.356¢ 1.000
Correeled
Total

545435 118 4.622

10054.000| 121

1888.413| 120

Tests of Between-Subjects Effects »
Dependent Variable: BSCT Posttest a Compute
using alpha = .05

b R Squared =.711 (Adjusted R Squared = .706)
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Research question 2

Table 3: Mean and Standard deviation of BSISS on the effect of hybrid learning on

students interest scores of JSS 2 students taught Basic science with hybrid learning and
students taught with conventional method

Control and

Experimental groups  Mean Defitadt'ion N

BSIS Pretest  Control group 296290 553153 62
Experimental group 28.2373 6.17095 59

Total 28.9504 5.86920 121

BSIS Posttest - Control group 48.7742 9.68253 62
- Experimental group 61.8814 7.69927 59

Total 55.1653  10.93568 121

Table 3 above, reveals that the pretest mean sc
with standard deviation of 6.17 while in the control
29.63 with standard deviations of 5.53.
experimental group is higher th
rejected at

0.05 level of significance. This means that at the beginning of the study, the subjects were
almost at the same level in their interest in geometry before the commencement of the study.
After the treatments were given, the experimental group means was 61.88 with standard
deviation of 7.70 while the control group mean was 48.77 with standard deviation of 9.68. To

further ascertain whether the noted difference in the students’ interest is statistically significant,
hypothesis two was tested:

ores in the experimental group was 28.24
group the mean pretest BSIS scores was
This results show that the mean achievement scores of
an that of the control group. The null hypothesis is therefore,

Hypothesis 2

There is no significant difference in mean interest scores of JSS 2 students taught Basic science
and Technology using hybrid learning and those taught using conventional method.

Table 4: Analysis of Covariance (ANCOVA) for Test of significance Between the Mean
BSTIS scores of Experimental and Control Groups of JSS 2 Students Taught Basic
Science Using Hybrid learning and those Taught using Conventional Method Covariance
(ANCOVA) for BSTIS scores

T 11 Partial Observed
ype

Sum of Mean Eta Noncent. | Power
Source Squares | df | Square F Sig. | Squared |Parameter | (a)
;""ff'“d S212.172(b)| 2| 2606.086 | 33.651 | .000 363  67.302]  1.000
ode
Intercept | 3533979 | |3333.779||72.|7| 000 5931 172.171]  1.000
it 18.486 I 18.486‘ 2391 .626 .oozi .239; 077
Group
£ ! 5193.609 | 5193.609 | 67.062 | .000 .362i 67.062|  1.000
“rror | . |
Total 9138.522| 118 77.445| . |
Corrected  [382579.000 | 121 | | |
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Total 1 | | i ' !
14350.694 | 120 | I | i \ \
' || t

|
Dependent  Variable: BSIS Post a.

using alpha = 05
b. R Squared-=.363 (Adjusted R Squared = .352)

Computed

The data presented in Table 4 above reveals that the reading across Group row and sig. column
the value is .000 less than .05. This implies that the noted difference between the interest scores

of the experimental and control groups is significant (p=.000<.05) in favour of the experimental
group.

Discussion of findings

‘From the table_s presented, the results revealed that teaching method is a significant
factor in students” achievement in Basic science. This may imply that students achievement in
Basic science is rela?ed to the way and manner (method) the concept are presented. From table
3, the ev1d§nce obtained revealed that hybrid learning as innovational teaching approach post-
test (experimental) produced a higher mean (11.63) achievement score greater than the
conventional method post-test with lower mean (4.97). Therefore, the hybrid learning as
innovational teaching approach is more effective in enhancing students’ concepts in Basic
science than thc; conventional method. This result is in line with Ekete (2015) who concluded
that students using guided discovery, inquiry method concept mapping method performed better
than those taught using expository or conventional methods,

The success of the experimental group over the control group could be due to the fact
that the experimental group was provided with variety of digital technological materials,
appropriate reasoning, and step-by-step transfer of knowledge to the problem at hand that
facilitated understanding and retention of what has been learned. Hence the significant
difference between the performance of experimental group and the control group. Regarding
students’ interest, table 5, revealed that students taught Basic science concepts with hybrid
learning as innovational teaching approach had enhanced interest score of (61.95) more than
those taught with conventional method (47.06). The reason may have been that the students
were curious and anxious to transfer knowledge from what they know to the problem at hand
with the technological advances in science. These made them to understand faster as they form
mental pictures of the concepts correctly. Their high interest must have contributed immensely
to the high achievement. This agreed with Onyeabor (2016) who concludes that students who
are properly handled and taught well using innovational approaches are bound to develop a high
interest for that subject and the teacher who taught it than those who are poorly managed. Also,
Lytras et al. (2018) affirms that present day students are more used to absorbing information
from the screen than from the printed page, and they find teachers who use technology to be
more reliable and knowledgeable than those teachers that do not use hybrid learning during
teaching and learning.

Conclusion

The study investigated the effect of hybrid learning as innovational approach in
enhancing students’ academic achievements and interest in basic science among secondary
school students. The importance of technology (ICT) cannot be overemphasized. From the
finding and discussion of the study, the following conclusions are made: Hybrid learning as
innovational teaching approach was significantly better than the conventional method in
enhancing students’ achievement in Basic science. Hybrid learning as innovational teaching
approach enhanced students’ achievements and interest more than the conventional method.

Recommendations



Based on the ﬁndipgs of this study, the following recommendations were made:
I. Regular orientation should be given to'students on the effective use of ICT to enhance
learning.

2. Workshops, seminars should be organized for teachers and students until everyone has
mastered the basic technological advances in science.

3 Prim_ary, secondgry, technical and teacher training institutions should include the use of
ICT in the teaching of Basic science.
4.

Government should recruit qualified Basic science teachers who are computer literate.
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