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Abstract

The study investigated the effect of intelligent tutoring method on students’
achievement and interest in basic science and technology. Intelligent tutoring allows
students to discover specific information by themselves before they make
generalization. Three research questions and three null hypotheses guided the study.
Quasi-experimental design was adopted for the study, specifically, non-equivalent
control group design. The study was carried out in Bida Education Zone of Niger
State. The sample for the study comprised 80 JSS II students from two intact classes
in two secondary schools in Bida Education Zone of Niger State, drawn using multi
stage sampling techniques. The experimental group was taught using intelligent
tutoring method. while the control group was taught using conventional lecture
method. The treatments lasted for four weeks. Two instruments were used for data
collection in the study namely: Basic science and Technology Achievement Test
(BSTAT) and Basic science and technology Interest Inventory Scale (BSTIS). Data
collected were analyzed using mean, standard deviation and Analysis of Covariance
(ANCOVA). The results revealed that imelligept tut(.)r.ing' instructional method was
superior 10 conventional instructional mcthoq in facilitating students’ achievement
and interest in basic science and technology. There was no significant difference in
the mean scores of male and female students in basic science and technology after
the treatment. although male students performed slighll)_' better than their female
counterpart. Intelligent tutoring method was more effecu.\'c than the conventional
method. Based on the findings of the study, the educational implications of the
findings were highlighted ?nd the following recommendations were proffered
among others: that basic science and technology .Leac.hcr educators should
intelligent tutoring instructional mct'hod when teaching in order 10 enhance
achievement and interest'in basic science and technology.
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Introduction

Teaching methods are ways used by teachers to create learning environment and to

specify the nature of the activity in which the teacher and the learner will be

involved during instructional delivery process. It is pr_imﬂfil)’ a description of
learning objective oriented activities and the flow of mfor‘matlon between the
teacher and the learner(s), O’Banon (2002) categorized teaching method into two
approaches; namely; student centered approach and teacher cen.tered-approach.
Teacher-centered approaches are grounded in behaviorism and include all the
teaching methods that see the teacher as possessor of knowledge. These methods
include lecture /expository, demonstration, discussion, recitation, while student
centered approaches are grounded in constructivism and includes all the
instructional methods that underscores teachers as decision makers and problem

solvers but rather as a guide in the learning process.

The teacher’s role in a student-centred learning environment is, at most, one of

facilitator and guide. The students are in control of their own learning and the power
and responsibility are the students concern. Learning may be independent,
collaborative, cooperative and competitive. The utilization and processing of
information is more important than the basic content. Learning takes place in
relative contexts and students are engaged in constructing their own knowledge
(Theroux, 2011).The teacher who utilizes the student centered method effectively is
constantly on the move. The teacher may be engaged with the students as a
classroom collective individually or in groups. Their involvement would include
questioning, disciplining, guiding, validating, monitoring, motivating, encouraging.
suggesting, modeling and clarifying (McKenzie, 2015). This student centered
method is in line with the National Policy on Education.

While Intelligent Tutoring System (ITS) may be somewhat effective in helping
learners, it does not provide the same kind of personalized attention that a student
would receive from a human tutor (Mohammed & Finch, 2015). In order to achieve
a more efficient learning environment and to deliver the best learning process,
research on ITS in basic science and technology education is focusing on the area of
Artificial Intelligence (AI). Mohammed & Finch (2015) asserted that Al is able to
prepare a more human-based interactive learning environment for students. A human
based interactive learning environment is important because it involves students in
active learning. Heffernan (2011) stated that as the techniques of Al become widely
known and appreciated in the field of educational computing, AT with interests in
efiucatlon has also undergone changes in direction. He also s?ressed that the overall
aim of developing Al is to enable the computer to be effective and act as 2
knowledgeable agent in the teaching and learning process. A major strand of
res;arch has been the design of the so-called Intelligent Tutoring Systems (ITS)
which require knowledge representations to provide models of the subject domain-
the learner capabilities, and the tutorial pedagogy (Hcfi‘crnan, 2011). Canﬁcld
EZO] ll) (;lcfmecz 1{5 as a system that is able to diagnose and adapt to students’

nowledge and skills. According to Canfield (2011), an ITS is able © provide
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precise feedback when Mistakes are made and able to present new topics when the

student is ready to learn, Intelligent tutoring systems are part of a new breed of
Instructional computer programs.

Lecture teaching method is concerned with the teacher being the controller of the
learning environment. Power and responsibilities are held by the teacher and they
play the role of instructor (in the form of lectures) and decision makers (in rcgards' to
curriculum content ang specific outcome). They regard students as having
knowledge holes that need to be filled with information. The traditional 1ea'chcr's
view is that the teacher causes learning to occur, (Novec, 2008). Accordmg' 10
Awodi, (2001), the lecture method is mainly teacher- centered, with students being
constantly passive and contents are constantly taught as absolute knowledge
irrespective of the above comments on lecture method of teaching. Lecture method
is mostly employed by most science teachers because of some of its adyantagcs
which include the fact that it can be used to cover a large content arca at 4 thine -::;'\!
students are given the same content at the same time. Another major advaptage is
that it can be used to teach a large class which is a prominent feature in most
Nigerian secondary schools. It has been observed that effective teaching may
facilitate learning and make it more meaningful. In line with this, Sandra (2013)
stated that effective teaching helps the learner to learn better, while poor teaching
would naturally lead to poor learning and consequently poor achievement.

Achievement according to Adeyemi (2008) is the scholastic standing of a student at
a given moment. It has to do with the successful accomplishment of goal(s). The

purpose of testing an achievement is to help the teacher and the stud
and estimate the degree of success attained in learnin

an important variable in learning because when one js
likely to perform positively. Chukwu (2016) stated -
through simple statement made by individuals of their likes and dislikes. Lack of
interest according to chukwu may be caused by uninteresting teaching methods.
Also, Obodo (2012) described interest as the attraction which forces or compels a
child to respond to a particular sli-mulus..This points that a child Jevelops mterest
if a particular stimulus is attractive and arousing or stimulating This shows that
interest comes as a result of eagemess to learn not by force (Harbor Peters,2014).
The development of interest in basic science aan technology as an objective of the
basic science and technology teaching, may likely promote achievement in the
course.

ents evaluate
g a given concept. Interest is
interested in an activity, one is
that interest can be expressed

An issue of contention in Nigeria today i§ the issue
including the educational system. In recent t_lmcs'edugamrs have expressed diverse
i gcndcr and’achicvement CSPCU'““.\ l‘ll Sienee and IL‘\.hlm;\“;-f,\ W\ e
some are of the view that malc.s do better than females, “lhcra'; disagree with this
view, arguing that achicvcmcn} is a factor dependent on sc\'cfal factors such as socio
—economic background, teaching method among others. In view of the issues on the
use of intelligent lulnring'nnd lecture teaching method on .\ludcnl's achievement and
interest in sciences in senior secondary schools, the researchers wishes to investigate

of gender in our society
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the above teaching methods on student’s achievement and ciinterest in junior
secondary school basic science and technology irrespective of gender.

Purpose of the Study

The main purpose of this study is to find out the effect of intelligc?nt tutpring and
lecture methods of teaching on students’ achievement and interest in basic science
and technology. Specifically, the study will determine:

1. the effects of intelligent tutoring and lecture teaching methods on students’
mean achievement scores in basic science and technplogy '
2. the effects of intelligent tutoring and lecture teaching methods on students’

mean interest scores in basic science and technology . _
3. the influence of gender on mean achievement scores of students in basic

science and technology
Research Questions
The following research quéstions were posed to guide the study:

1. what is the relative effect of intelligent tutoring and lecture methods on
students’ mean achievement scores in basic science and technology?

2. what is the relative effect of intelligent tutoring and lecture methods on
students’” mean interest scores in basic science and technology?

3. what is the influence of gender on mean achievement scores of students

taught basic science and technology using intelligent tutoring and lecture
method? :

Hypotheses

The following null hypotheses (Ho) were forrmu]ated and will be tested at 0.05 level
of significance:

HO;: There is no significant difference

e s | In the mean achievement scores of students
taught basic science and technology usin

g intelligent tutoring and lecture methods.

HO;: There is no significant difference in the
female students taught basic science and techn

Methodology

;ie:::%:uﬂi; :Zﬁ[’“c‘;dn);ri; qbuaSi'ezpe.rimcntal design. Specifically the study applied
s Troup CSlgn. Quasi.e‘\ e o . 0 I PR

appropriate for the study because intact classes w[;smu:?c]itatlod:::)gig :;lsiﬁgf:g;r;(f{
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normal class lessons
Bida Education Zone
that researches have s

and to control extraneous variables.The area of the study is
of Niger State. The choice of the zone is borne out of the fact
; hown that students in the zone have a lot of problems in basic
science and technology. All the Junior Secondary Two (JSS2) students in all the
government owned coeducationa| secondary schools in Bida Education Zone formed
the population of the Study. There are 58 governments owned Junior secondary
schools in Bida Education zone. The total population of JSS2 students in all the
government owned coeducational secondary schools in Bida Education Zone is
4392.Eighty (80) JSII students formed the sample for this study. Multi-Stage
sampling technique was used in composing the sample. Multi-staged sampling
technique was chosen because it will enable the researchers sample the students
along the three local government areas in the zone. Finally, in each school, two

intact classes were randomly selected for the study. One intact class was assigned to
experimental group and the other, control group.

Two instruments: Basic science and Technology Achievement Test (BSTAT) and
Basic science and technology Interest Inventory Scale (BSTIIS) were developed by
the researchers to collect data for the study. The BSTAT consists of 30 multiple
choice items with four options, A, B, C, and D. Each of the items in the BSTAT
carries one mark. The Second Instrument is Basic Science and Technology Interest
Inventory Scale (BSTIIS) which was designed to assess students™ interest in basic
science and technology on four- point likert type rating scale thus: strongly agree
(SA) = 4, Agree (A) = 3 Disagree (D) = 2 and Strongly disagree (SD) = 1. The
responses are: strongly agree, agree, disagree and strongly disagree is respectively
assigned value point of 4, 3, 2, 1. For positive statement and the reverse for negative
statements. The research instruments (Basic Science and Technology Achievement
Test and Basic Science and Technology Interest Inventory Scale) were face-
validated by three experts from the Department Industrial and
Education School of Science and Technology Education, Federal U
Technology Minna. The experts were requested to validate the instrument and vet
the lesson notes. These experts validated the items in terms of clarity of language,
appropriateness and adequacy of the items in measuring yvhat_they are supposed to
measure.Content validation were done using table of specification. The advice of the
experts helped to delete, modify and select the_ set of test items for the study.The
reliability of the BSTAT was.determmed using Kuderd Richard formula. The
internal consistency of Basic Science and Technology I.n.terest Inventory Scale was
determined from the response of 2Q students. A l:e|lablllty coefficient of 0.95 was
determined for the instrument using crombach’s alpha formula. The test was
administered to 20 secondary school students py_ their class teacher. An internal
consistency of 0.091 was obtained one week ?[‘rammg programme was orga.nised for
the Basic Science and Technology teachers in the sampled schools to assist in the
study. These basic science and technology teachers were trained on how to teach
using intelligent tutoring approach

Technology
niversity of
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i Iped the research ;

ic sci nd technology teachers in the sampled schools help rch in
?c?l?cl:itsigfl:f: daata. The teacgf)xfers collected the datz.i beforedar;d aft:(;rtdhii e}xp;nmim,
after which the researchers collected and organize the da 2 :ﬁal ZE:d,(_z,u}s'mor ata
analysis. The scores obtained from the pre and. post test wer o y e g mean
and standard deviation for research questions and Aqa y.stls :;I;ggncc
(ANCOVA) for testing the hypotheses at 0.05% l.evel of sngImJ Zicar?c:,le“.- AN ’VA
was used to test the hypotheses because the experiment involved pretesting of the
subjects. ANCOVA was used to remove the effect of the covariate or pretest.

Results

Research Question 1: What is the relative effect of intelligent tutoring and lecture
method on students’ mean achievement scores in Basic science and technology?

Table 1: Mean (X;) and Standard Deviation (SD;) Scores of Students’ Mean
Achievement Scores in Basic Science and Technology

Group Gain Score Pre-test Post-test

N X, SD, Xy, SD, Mean
Intelligent Tutoring 47  38.96 11.63 65.72 16.63 26.76
Lecture Method 33 41.79 10.96 57.89 10.51 16.1

The data on students’ achievement in table ] revealed that students taught Basic
science and technology using intelligent tutoring method had mcan score of 6372
with standard deviation of 16.63 while the mean achievement score of students
taught with conventional lecture method was 57.89 with standard deviation of 10.51,

he lecture group who

conventional lecture method.

Research Question 2: What is the relative effect of intelli

. €nt tutoring and lecture
methods on students’ mean interest sc ) &

ores in basic science and technolooy?

Table 2: Mean (X;) and Standard Devia

tion (SD)) Scores of § ’
Interest Scores in Basic tudents” Mean

Science apg Technology

Group Pre-test Post-test
— tost-test
. N _ X SD, X, SD Mean
Intelligent Tutoring 47 1.55 0.65 2.56 0.66 01
Lecture Method 33 151 0.63 2.24 ().04 (])
. . . 73
The data on students interest
In table 2 reveale ic sci

and technology using intelligent tutoring n e e CESICISCTC

with standard deviation of 0.66 while thi ;?Lectlhof i e ictestiscore of 234
: . 'dents taught with ¢ i ecture
method had mean interes scores of 2.23 with Standard devi;['i]c\;:n(t)lf? f;)a!)‘: The
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studen 25 it

counteii);?tll%;:lj Etasm'smence and technology had gain score of 1.01 while their

revealed that stﬁde lismg conven.tlona.l method had mean gain score of 0.73. This

method theref nts tapght t?asm science and technology using intelligent tutoring
refore, had higher interest in Basic science and technology than students

taught usi :
: g U_Slng the conventional lecture method. Therefore, intelligent tutoring method
1S superior to conventional method. :

Research Question 3

What is the influence of ggnder on mean achievement scores of students taught basic
science and technology using intelligent tutoring and lecture method?

Table 3: Mean (X;) and Standard Deviation (SD;) of Influence of gender on students’ mean
achievement score in Basic Science and Technology

Pre-test Post-test
Gender Gainscore N X, SD, X, SD, Mean
Male 42  41.08 11.23 65.11 11.58 24.03
Female 38 39.26 11.57 60.11 13.95 20.85

Data in Table 3 revealed mean achievement score of 65.11 with standard deviation
of 15.58 for male students, while the female students had mean achievement score of
60.11 with standard deviation of 13.95. Male students had mean gain score of 24.03
in basic science and technology while their female counterparts had mean gain score
of 20.85. Male students therefore, performed better than their female counterparts in

basic science and technology.

e is no significant difference in the mean achievement scores of

Hypothesis 1: Ther (n the me: :
¢ science and technology using intelligent tutoring and lecture

students taught basi
methods.

f Covariance of Students’ Mean Achievement Scores

Table 4: Analysis 0
in Basic science and Technology

Sources of Variance  Sum of squares Df Mean Square  F Sig.
Corrected model 11613.487 4 2903.372 37.258  .000
Intercept 2623.714 1 2623.714 33.669 000
t

Z}r:r::;r 146.749 1 146.749 1.883 174
Method x Gender 1.156 1 1.156 015 903
Error 5844.501 75 77.927
Total 329833.000 80

17457.987 79

Corrected Total

\

is a signi t mean effect for mode of instruction

) owed that there 1s a significan

Data 12 tat)slzghsi';vemem in basic science and technology f(1, 80) p<.0.05. The null

on studen .. ted. indicating that there was significant difference in
: fore was rejected,

hypothesis there

235

Scanned with CamScanner



ACADEMIC JOURNAL OF RESEARCH AND DEVELOPMENT (AJORAD)

——

the mean achievement score of students taught basic science anc‘i lcchnvolog_\- Using
intelligent tutoring method and those taught using conventional instructiong|
method.

HO>: There is no significant difference in the mean achie.vement scores of male and
female students taught basic science and technology using the intelligent tutoring
method and conventional method.

Table 4 revealed no significant mean effect of gender on students’ achlfzvement in
basic science and technology f (1, 80), p> .174. The null I1)/P0[hc~“'5_“’as not
rejected, indicating that there was no significant difference in the mean achievement
scores of male and female students taught basic science and technology using
intelligent tutoring method.

HO;: There is no significant interaction effect of teaching methods and gender on
student’s mean achievement scores in basic science and technology

Data in table 4 indicated non-significant interaction effect of method and gender on
students achievement in basic science and technology f (1, 80), p>.903. The null
hypothesis was not rejected. The interaction effect of method and gender on students
mean achievement scores in basic science and technology was, therefore, not
statistically significant.

Discussion of Findings

)

The intelligent tutoring method of instruction was superior to the conventional
method in facilitating students™ achievement in basic science and technology. The
intelligent tutoring method may have been more effective because the instructions
were characterized by active student’s involvement. thereby capturing the interest of
the students and maximizing comprehension of the subject mauer_yThis is in line
with the observations of Nwagbo (2009) and Ibe (2014) who indicated that
intelligent tutoring approaches prove to improve students’ achievement in sciences
more than the traditional instructional methods like lecture, demonstration. Also,
Timothy and Awodi (2001) revealed 2 significant difference

tutoring and lecture method in improving student’s perfor
achievement test in favour of the intelligent tutoring approach.

between intelligent
mance in biology

The findings of this study are in line with that of simjl

(2015) wh‘o carried out a study on the effects of intelligent tutoring and
demonstration mcth.ods of teaching on science process skills ;cquisilion gmong
seconda(y scl?ool biology students, Their finding revealed that the student taught
through intelligent 1.uloring method performed sighiﬁcantly better than those tau;h[
through demonstration and conventional (lecture) methods. Results obtained from
;:::erslutdy s;)hoy#cd that students taught with intelligent luloring‘mcthod had higher
convccs t in ::sxc s}cncncc and lcchno!ogy than their counterparts that were taught with

ntional method. The finding is in agreement with that of Ezeudy (2015) who

ar studies by Ibe and Nwosu
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fognd out that student centered instructional approach enhances student’s interest in
science. Okoro (2011) found out tha

a5 A t students’ interaction pattern promotes student’s
_ IIJH erest in biology than the conventional instructional approach. Students perform
etter when they work in groups, they share ideas. This increase their interest

eSpiclglly When taught basic science and technology using intelligent tutoring
metho

The results of the stud
- female counterparts in
Mandore (2013). This co
male and female

y showed that male students performed better than their
basic science and technology (Akusoba and Ezike in
uld be as a result of the different socialization processes of
_ students in which the male persons are expected to explore their
environment while the female ones are to conform or maintain their existing
environment notwithstanding, male students performed significantly better than
female students in basic science and technology. The finding supports the finding of
Nwagbo (2009) who found out that male students performed better than their female
counterparts in biology. The finding did not support that of Ibe and Nwosu (2015)
- and others who found that girls achieved more than boys In science subjects, and
that female learners show some superiority over male learners. Okoro (2011) also
found that male students achieve higher than their female counterparts in science,
Okeke (2007) and Nzewi (2010). are of the view that females achieve as high as
their male counterparts when given equal opportunities. Ibe (2014) reported that
there was no significant difference in the achievement of male and female students
used to determine the effect of intelligent tutoring and demonstration methods on
science process skill acquisition among secondary school Biology students. Males
perform better than their female counterparts when taught with intellicent tutorine
method probably because males tend to explore their environment more than the
females who tend to conform to the environment they found themselves.

Conclusion

From the results obtained in the study on the effects of intelligent tutoring method
on students’ achievement in basic science and technology, it was found that

e Students taught basic science and technology using intelligent tutoring
method performed better than their counterparts taught basic science and
technology using the lecture method

e Students taught basic science and technology using intelligent tutoring
ethod had higher mean interest score in basic science and technology than
g]u:ir counterparts taught basic science and technology using the lecture
method | | o
der did not significantly influence students” achievement in basic science
Ge(;]terhnology even though the posttest mean scores of male students was
and tec : gl he| POSHCSHERN-Ses
slightly higher than that of their female counterparts.

2800

Scanned with CamScanner



ACADEMIC JOURNAL OF RESEARCH AND DEVELOPMENT (AJORAD)

Educational Implications of the findings

The findings of this study have implications for education particularly ;nlt_‘faéhlng
basic science and technology in sec_:ondary schogls. The implications o It'ns stllq},
border on development of more virile inslructlon.al approach foF teaching basic
science and technology. The study revealed that intelligent tllt(?f”k‘l '7?”‘@_“’33
superior to lecture. method. These results imply that lhe. current instructional
approach used in teaching. basic science and technolc_)gy mlght. have been partly
responsible for students® poor performance and poor interest ol students - basic
science and technology. '

The findings of this study equally implicated the science teachers; science te_achers
should endeavour to use innovative student-centered instructional strategies like the
intelligent tutoring pedagogy other than traditional teaching methods since the latter
is not students centred and cannot enhance student’s achievement. In addition,
science and technology teachers should ensure that students’ cognition are activated
during teaching and learning, this will make them to focus on the learning task.

Also, the finding of the study shows that male and female students exist in separate

conceptual world. Hence, science and technology teachers should consider the
gender of their students when teaching.

The authors and publishers of science books should ensure that they incorporate
intelligent tutoring-inducing practicals in their books lor this will trigger and sustain
students’ achievement and interest in basic science and technology

The findings of this study implied that plannets of curriculum should include
intelligent tutoring basic instructions in future curriculum development..

Recommendations

Based on the findings of this - study, ang

: their implications. the following
recommendations are made.

I. In view of the fact that the intelligent tutorin

g method was more effective in
nology and ¢

nhancing students” achievement

2. Mode of instruction had no differentig| effe
achievement in basic scicnee

teaching and learning of scien

3. Ministry of Education shoylq

on the use of innovative ins
method

Cls on male and female students’
and wc"”“"‘f:‘.\- Hence. weachors should make

¢ gender unbias

¢nsure that their

: teachers are trained reeularly
tructional -

approaches eg, intelligent tutoring
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4. The curriculum pl

tutoring methods
to promote studen

Planners should ensure that they incorporate intelligent
In basic science and technology curriculum, as it will help
ts” achievement and interest in the subject. ‘
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